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ABSTRACT 

 

India is mainly an agricultural country the farmer is an important part of agriculture. 

Agriculture mainly depends on him. Even then the farmers cannot predict prices for 

their commodities because prediction of prices plays a major challenge. Several 

characteristics are taken into account so that the crop price forecast is accurate. We 

consider the attributes of the Mysore region to make it a real-time application 

framework. Price prediction is a big issue for farmers who are not aware of the market 

prices. Forecasting price of agriculture commodities helps the agriculturist and also the 

agriculture department of Mysore region to make decisions. The new model predicts 

the accuracy for the agricultural yields and it also avoids the role of middle man. 
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 Chapter-1 

INTRODUCTION 

 

1.1 INTRODUCTION 

 

 The agriculture involves cultivation of crops and livestock commodities. Even though 

large areas in India are of irrigational land, the survey says that only 1/3rd of cropped part is 

irrigated. But productivity is extremely low. Some of the major problems our farmers facing 

today are yield prediction, price prediction and profit prediction. The yield primarily 

depends on weather conditions such as rainfall, humidity, ph., moisture, wind and etc. All 

these factors influence the yield of each and every crop that is cultivated. Using Data mining 

techniques, we can bring changes in agriculture development. The volume of data that has 

been found under Indian Agriculture is vast enough. Once if these data becomes 

information, it would be highly useful for many purposes. The mining of descriptive data 

and statistical data can be of 2 different types. In Machine learning functions have 

cumulative properties of records where computer helps to get the value considering the 

proven evidences or of the previous data result patterns. Yield forecasting is a major issue in 

agriculture. Any farmer wants to know how much harvest he expects. In the data mining 

procedure, training data is obtained from previous market price, and the collected data is 

used from a training perspective that has been leveraged. 

The objective would be to train a model for prediction. The training would be done 

usingofTrainingdatasetwhichwillbevalidatedusingthetestdataset.TheMultiLinear Regression 

(MLR) will be used for traffic prediction. Visualization of dataset is done to 

analyzethetrafficaccidentswhichmayhaveoccurredinaparticularyearandbasedon similar states 

and number of miles driven. 

Incomputerscience,artificialintelligence(AI),sometimescalledmachineintelligence, is 

intelligence demonstrated by machines, in contrast to the natural intelligence displayed by 

humans and animals. Colloquially, the term "artificial intelligence" is used to describe 

machines that mimic "cognitive" functions that humans associate with other human minds, 

such as "learning" and "problem solving". As machines become increasingly capable, tasks 

considered to require "intelligence" are often removed from the definition of AI, a 

phenomenon known as the AI effect. A quip in Tesler's Theorem says "AI is whatever hasn't 

https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/AI_effect
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beendoneyet."Forinstance,opticalcharacterrecognitionisfrequentlyexcludedfromthings 

considered to be AI, having become a routine technology. 

1.1.1. Artificial Intelligence 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of computer 

science is Artificial Intelligence which is ready to create a new revolution in the world making 

intelligent machines. The Artificial Intelligence is now all around us. It is currently working 

with a variety of subfields, ranging from general to specific, such as self-driving cars, playing 

chess, proving theorems, playing music, Painting, etc.AI is one of the fascinating and 

universal fields of Computer science which has a great scope in future. AI holds a tendency to 

cause a machine to work as a human. 

The objectives of AI research are reasoning, knowledge representation, planning, 

learning,naturallanguageprocessing,realization,andabilitytomoveandmanipulateobjects. 

There are long-term goals in the general intelligence sector. 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, artificial 

neuralnetworksandmethodsbasedonstatistics,probability,andeconomics,weusemanytools. 

Computer science attracts AI in the field of science, mathematics, psychology, linguistics, 

philosophy and soon. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think 

how smart human think. AI is a study of how human brain think, learn, decide and work, 

when it tries to solve problems. And finally this study outputs intelligent software systems. 

The aim of AI is to improve computer functions which are related to human knowledge, for 

example, reasoning, learning, and problem-solving. It is composed of 

1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 

https://en.wikipedia.org/wiki/Optical_character_recognition
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Fig 1.1.1.1: AI at the intersection of fields 
 

Applications of AI 

1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

1.1.2. MachineLearning 

ThetermMachineLearningwascoinedbyArthurSamuelin1959,an American pioneer in 

the field of computer gaming and artificial intelligence and stated that “it gives computers the 

ability to learn without being explicitly programmed”. 

It is an application of artificial intelligence that provides the AI System with the ability 

to automatically learn from the environment and applies that learning to make better decisions. 

There are a variety of algorithms that Machine Learning uses to iteratively learn, describe and 

improve data in order to predict better outcomes. These algorithms use statistical techniques to 

spot patterns and then perform actions on these patterns. 
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Fig 1.1.2.1: ML is a subset of AI 

Initially, Machine Learning was just about pattern recognition. It was also defined as the 

ability of the computers to learn through an iterative process without being programmed 

explicitly. With increasing data day by day, and invent of big data, machine learning has taken 

a fresh turn. Now machine learning algorithms are able to automatically calculate highly 

complex calculations over big data. 

 

ML is one of the most exciting technologies that one would have ever come across. As 

it is evident from the name, it gives the computer that which makes it more similar to humans. 

Key to the process of machine learning is neural networks. These are brain-inspired networks 

of inter connected layers of algorithms, called neurons that feed data into each other, and 

which can be trained to carry out specific tasks by modifying the importance attributed to 

input data as it passes between the layers. 

During training of these neural networks, the weights attached to different inputs will 

continue to be varied until the output from the neural network is very close to what is desired, 

at which point the network will have 'learned' how to carry out a particular task. A subset of 

machine learning is deep learning, where neural networks are expanded into sprawling 

networks with a huge number of layers that are trained using massive amounts of data. 

 
1.2 OBJECTIVES OF THEPROJECT 

 

➢ To assess the scope and suitability of machine learning methods for predictions of crop price 

➢ To develop initial machine learning models for crop price predictions   

➢ To analyze the performance of the model developed 

➢ To explore the spatial & temporal granularity, and constraints therein in the database 
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➢ To ensure higher rate accuracy and efficiency by applying multi linear regression algorithm. 

➢ To reduce computational time. 

➢ It is very efficient to use machine learning algorithm as we can get our results so accurately. 

➢ This is a straightforward implementation with less human interference. 

➢ By this we can save our time as it greatly reduces the prediction time. 

 
➢ The concept of Multi Linear Regression is used for predicting the graph between the No of 

miles (Independent Variable) and the states, speed (Dependent Variable) 

 

1.3 PROBLEMSTATEMENT 
 
 In India 49% of population depends on Agriculture, which plays an important role in Indian 

Economy. Agriculture contributes only 19% of GDP, hence the rural youth is moving away from 

agriculture to other sectors. In order to achieve a dream of developed India we need to boost out of 

own agricultural policies. The main reason why the farmers are moving away from their occupation 

is due to lack of technologies, lack of transparent mechanism for deciding MSP, lack of 

communication channel between policy makers and farmers. So the focus is on to develop a portal 

which can solve the problem of pricing policy and role of farmers in policy making. 
 

Chapter-2 

LITERATURE REVIEW 

Forecasting is a scientific technique which involves systematic use of endogenous and exogenous 

parameters to foretell future. Reliable forecasts of crop production before harvest constitutes is a 

problem of topical interest. Such forecasted information is a requisite of government organizations, 

agro-based industries, traders and agriculturists. The information is used for governments’ policy 

decisions in regard to procurement, distribution, buffer-stocking, import-export, price fixation and 

marketing of agricultural commodities. The information is used for operations planning of agro-

based industries, traders and agriculturists. To meet the obligations, crop forecasts are being issued, 

for principal crops, by the Directorate of Economics and Statistics, Ministry of agriculture. New 

Delhi under the prevailing system in India. These forecasts issued by the government are highly 

descriptive and based on the common sense rather than any scientific statistical method (Ram, 1998). 

It is generally guided by the opinion and perceptions of various agencies. Hence there is a necessity 

to improve upon the system of forecasting by injecting some scientific techniques to make it as 

objective as possible. This involves building up suitable forecast model which has certain merits over 

the traditional forecasting method. These merits include the objectivity often forecast and its ability 

to provide a measure of reliability which a traditional forecast method cannot provide. This, as such, 
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calls for the necessity of objective methods for pre-harvest forecast of crop yields. Various methods / 

models / approaches used in international and national arena have been surveyed along with the types 

of data available and a few notable research contributions are presented. 

Literature survey plays a very important role in the project development. Literature survey provides 

 required knowledge about the project and its background. It also helps in following the best practices 

 in project development. Literature survey also helps in understanding the risk and feasibility of the  

project. The feasibility of the project depends upon the risk of the project. If the resources, time and  

money is not available for the project development, then the risk is higher. Literature survey also gives 

 light on various tools, platforms and operating systems suitable for project development. Once  

programming begins then the programmers require a lot of support and advice.   

In this paper, author describes the capabilities of various algorithms in predicting several weather  

phenomena such as temperature, windy, humidity, rainfall these parameters concluded that major 

 techniques like decision trees, artificial neural networks, clustering and regression algorithms are  

suitable to predict weather phenomena. This shows that the decision trees and k-means clustering 

 are best-suited data mining techniques for this application . 

 

Many authors conclude that classification and summarization are the two main data mining  

techniques widely use in Weka and Rapid Miner tool for weather forecasting.  

In a prediction model of vegetable price was set by applying the neural network based genetic 

algorithm. Taking mushrooms price as an example  
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Chapter-3 

PROPOSED METHOD 
 

3.1 METHODOLOGY 
 

Architecture of the system 
 

 

In this project we used Multiple Linear Regression. Multiple linear regression (MLR), 

also known simply as multiple regression, is a statistical technique that uses several 

explanatoryvariablestopredicttheoutcomeofaresponsevariable.Thegoalofmultiplelinear 

regression (MLR) is to model the linear relationship between the explanatory (independent) 

variables and response (dependent) variable. 

In essence, multiple regression is the extension of ordinary least-squares (OLS) 

regression that involves more than one explanatory variable. A simple linear regression is a 

function that allows an analyst or statistician to make predictions about one variable based on 

theinformationthatisknownaboutanothervariable.Linearregressioncanonlybeusedwhen one 

has two continuous variables- an independent variable and a dependent variable. The 

independent variable is the parameter that is used to calculate the dependent variable or 

outcome. A multiple regression model extends to several explanatory variables. 
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Multiple regression analysis is an extension of simple linear regression. It’s useful for 

describing and making predictions based on linear relationships between predictor variables 

(i.e; independent variables) and a response variable (i.e; a dependent variable). Although 

multiple regression analysis is simpler than many other types of materials, the still some 

crucial steps that must be taken to ensure the validity of the results you obtain. 

multiple linear regression model would take the form: 

 
yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 
 where, for i=n observations: 

 
 yi=dependent variable 

 
 xi=explanatory variables 

 
 β0=y-intercept (constant  term) 

 
 βp=slope coefficients for each explanatory variable 

 
 ϵ=the model’s error term (also known as the residuals. 

 x1, x2, …, xk are the predictors in the multiple regression model. 

 

 
Advantages of Multi Linear Regression 

 

• This model takes less time to predict the results. 
 

• It gives accurate results. 
 

• The algorithm used in this system easy to implement and it is also applicable to large 

datasets. 

• Here we focus on groups of states with similar profiles so the result is accurate. 

In statistics, them an squared error(MSE)or mean squared deviation(MSD)of an estimator 

(of a procedure for estimating an unobserved quantity) measures the average of the squares 

of the errors — that is, the average squared difference between the estimated values and what 

is actually estimated. 

Multiple linear regression can model more complex relationship which comes from various 

features together. They should be used in cases where one particular variable is not evident 

enough to relationship between the independent and the dependent variable. The graph 
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show the relationship between the no of miles driven, alcohol consumption, first times driven, 

speed. 

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit. Adding independent variables to a multiple linear 

regression model will always increase the amount of explained variance in the dependent 

variable. Therefore, adding too many independent variables without any theoretical 

justification may result in an over-fit model. 

Multiple Linear Regression Analysis consists of more than just fitting a linear line 

through a cloud of data points. It consists of 3 stages analyzing the correlation and 

directionality of the data and estimating the model, i.e., fitting the line, and evaluating the 

validity and usefulness of the model. 

 

 
 

 
A working example of machine learning. The business objective in this 

particular case was to avoid by predicting due to percentage of no of miles before they 

occurring the road accidents. To do this, we trained a machine learning model on the 

thousands of past data with the number of rows generated by the thousands of states. That 

trains to identify the characteristic signature that had preceded historical failure events. We 

built our model using a training data set of historical observations — percentage no of miles 

data from trains that we labelled with outcomes extracted from dependent variable and 

operations logs. For the historical data, we know whether the accidents occurred or not based 

on the percentage number of miles. 
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In fact, we didn’t use all of our labelled historical data to train our model. That 

means that we have a set of data unseen to the model that we can use to test the accuracy 

prediction of our model. 

 

3.2 IMPLEMENTATION 
 

STATISTICAL TECHNIQUES AND VISUALIZATION 

Statistics is a collection of tools that you can use to get answers to important 

questions about data. You can use descriptive statistical methods to transform raw 

observations into information that you can understand and share. You can use inferential 

statisticalmethodstoreasonfromsmallsamplesofdatatowholedomains.Statisticsisapillar of 

machine learning. You cannot develop a deep understanding and application of machine 

learning withoutit. 

 
Problem Framing: Requires the use of exploratory data analysis and data mining. 

 
• Data Understanding: Requires the use of summary statistics and data visualization. 

• Data Cleaning Requires the use of outlier detection, imputation and more. 

• Data Selection. Requires the use of data sampling and feature selection methods. 

• Data Preparation. Requires the use of data transforms, scaling, encoding and much more. 

Model Evaluation. Requires experimental design and re sampling methods. 

• Model Configuration. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Presentation. Requires the use of estimation statistics such as confidence 

intervals. Model Predictions. Requires the use of estimation statistics such as prediction 

intervals. 

Machine Learning is the field of study that gives computers the ability to learn 

without being explicitly programmed. They are typically used to solve various types of life 

problems. The libraries imported in this project are 

• Numpy 

• Matplotlib 

• Pandas 
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NumPy 

 
NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source module of 

Python which provides fast mathematical computation on arrays and matrices. Since, arrays 

and matrices are an essential part of the Machine Learning ecosystem, NumPy along with 

Machine Learning modules like Scikit-learn, Pandas, Matplotlib, TensorFlow, etc. complete 

the Python Machine Learning Ecosystem. 

 
NumPy provides the essential multi-dimensional array-oriented computing functionalities 

designed for high-level mathematical functions and scientific computation. 

 
Creating A NumPy Array : We can create a NumPy array using the numpy.array function. If 

we pass in a list of lists, it will automatically create a NumPy array with the same number of 

rows and columns. Because we want all of the elements in the array to be float elements for 

easycomputation,we‘llleaveofftheheaderrow,whichcontainsstrings.Oneofthelimitations of 

NumPy is that all the elements in an array have to be of the same type, so if we include the 

header row, all the elements in the array will be read in as strings. Because we want to be able 

to do computations like find the average quality of the wines, we need the elements to all be 

floats. In the belowcode: 

• Import the numpypackage. 

• Pass the list of lists wines into the array function, which converts it into a NumPy array. 

• Exclude the header row with list slicing. 

• Specify the keyword argument type to make sure each element Is converted to a float. 

>>> import numpy as np 

Pandas 

 
Similar to NumPy, Pandas is one of the most widely used python libraries in data science. It 

provides high-performance, easy to use structures and data analysis tools. Unlike NumPy 

library which provides objects for multi-dimensional arrays, Pandas provides in memory 2d 

table object called Dataframe. It is like a spreadsheet with column names and row labels. 

 
Hence, with 2d tables, pandas is capable of providing many additional functionalities like 

creating pivot tables, computing columns based on other columns and plotting graphs.Pandas 

can be imported into Pythonusing: 
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>>> import pandas as pd pd.Series() 

 
pd.Series() is a method that creates a series object from data passed. The data must be defined 

as a parameter. what is a ―Series object in Pandas? It is a data structure defined by Panda 

Basically it looks like a table having rows and columns. Notice that these numbers on the fi 

column were added automatically by pandas. They serve as index. These variables are know 

as categorical variables and in terms of pandas, these are called‗object. 

 
To retrieve information using the categorical variables, we need to convert the min to 

dummy variables so that they can be used for modelling. We do that using pandas. get 

dummies feature. 

 
First we create a list of the categorical variables. Then we convert these variables into dummy 

variables. We have created dummy variables for each categorical variables and printing out 

the head of the new data-frame. You can understand, how the categorical variables are 

converted to dummy variables which are ready to be used in the modelling of this data-set. 

But, we have a slight problem here. The actual categorical variables still exist and they need 

to be removed to make the data-frame ready for machine learning. 

 
Some commonly used data structures in pandas are: 

 
1. Series objects: 1D array, similar to a column in a spread sheet 

 
2. Data Frame objects: 2D table, similar to a spread sheet 

 
3. Panel objects: Dictionary of Data Frames, similar to sheet in MS Excel 

 
Pandas Series object is created using pd. Series function. Each row is provided with an index 

andbydefaultsisassignednumericalvaluesstartingfrom0.LikeNumPy,Pandas also provide the 

basic mathematical functionalities like addition, subtraction and conditional operations and 

broadcasting. 

 

Matplotlib 

Matplotlib is a very popular Python library for data visualization. Like Pandas, it is not 

directlyrelatedtoMachineLearning.Itparticularlycomesinhandywhenaprogrammerwants to 

visualize the patterns in the data. It is a 2D plotting library used for creating 2D graphsand 
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plots. A module named pyplot makes it easy for programmers for plotting as it provides 

features to control line styles, font properties, formatting axes, etc. It provides various kinds 

of graphs and plots for data visualization, viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the plain 

numbers. Histograms and box plots can help illustrating data’s distribution. Frequency 

histogram, which shows the frequency of attribute’s values over a series of intervals that 

covers the entire range of the attribute; a box plot also illustrates the distribution of the data. 

Here, we show accuracy risk prediction on various application models. A box plots is made 

up of the following values derived from the dataset: median, minimum value, maximum 

value, quartile 1 value, and quartile 2 values. In other words, descriptive statistics, 

histograms and box plots together help describe and better understand the nature of our data. 

 
DATA MODELING AND VISUALIZATION 

 
 

Datasetisacollectionofrelatedsetsofinformationthatiscomposedofseperateelementsbut can be 

manipulated as a unit by a computer. The information set contains 9759 lines, each of them 

representing either a default or not a default (binary value) of an risk when they ask for a loan 

from a bank. Default and good loans are characterized by the 0 or 1 labelled variables that 

are directly obtained from the companies, financial statements, balance sheets, income 

statements and cash flows statements where the values are considered at the lowest level of 

granularity. After importing the data, we cleaned the variables and removed features with no 

pertinent information (same value like ‘NaN’ (Not a Number), for instance) . Then, we split 

the data into two subsets, considering 80% of the data and then 20% of these data was used 

for test purposes. The validation performance permits one to improve the training approach, 

and we use it to provide prediction performance on the test set. In the training set, we verify 

if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data mining 

techniquethatinvolvestransformingrawdataintoanunderstandableformat.Real-worlddata is 

often incomplete, inconsistent, and/or lacking in certain behaviours or trends, and is likely to 

contain many errors. 

Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing data sheet 
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4. Checking missing data 

5. Finding correlation coefficient for all column pairs 

6. Train and Test Split 

7. Normalize the data 

8. Visualization 

9. Fitting the model 

10.PredictionResult 

 
1. Get data: 

Thedatasetisacollectionofrelatedsetsofinformationthatiscomposedofseparateelements but can 

be manipulated as a unit by a computer. For this project, the dataset is prepared manually. 

2. Importing libraries: 

To make requests to the prediction and process the returned data we will make use of few 

standard libraries Those libraries are pandas, numpy, matplotlib. The format for importing a 

library can be referred below: 

 

 
3. Import the dataset 

 
A data set (or dataset) is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of 

the table represents a particular variable, and each row corresponds to a given member of the 

datasetinquestion.Thedatasetlistsvaluesforeachofthevariables,such as height and weight of an 

object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number of rows. 

 
A lot of datasets come in CSV formats. We will need to locate the directory of the CSV file at 

first (it’s more efficient to keep the dataset in the same directory as your program) and read it 

using a method called read_csv which can be found in the library. 
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A Data frame is a two-dimensional data structure, i.e., data is aligned in a tabular fashion in 

rows and columns. In data frame datasets arrange in rows and columns, we can store any 

number of datasets in a data frame. We can perform many operations on these datasets like 

arithmetic operation, columns/rows selection, columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions on 

datasets. The dataset is then spited to two sets x and y. It is done based dependent and 

independent variables. Independent variables are those variables that won’t depend on any 

corresponding values and can be directly acquired from the user. The dependent variables are 

those variables that are depended and acquired from the independent variables. Basically, the 

dependent variables are placed in y and independent in x. The x and y sets are further used in 

visualization. The splitting of dataset into x and y is called slicing and is done with iloc[ ]. 
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4. Checking for null values 

 
Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handletheproblemwhenwecomeacrossthem.Obviouslyyoucouldremovetheentireline of data 

but what if you are unknowingly removing crucial information? Of course we would not 

want to do that. One of the most common idea to handle the problem is to take a mean of 

all the values of the same column and have it to replace the missing data. 
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5. Finding correlation coefficient for all column pairs 

We can already see some potentially interesting relationships between the target variable (the 

number of fatal accidents)and the feature variables(the remaining three columns).Correlation 

is any statistical association, though it commonly refers to the degree to which a pair of 

variables are linearly related. Correlations are useful because they can indicate a predictive 

relationship that can be exploited in practice. 

Toquantifythepairwiserelationshipsthatweobservedinthescatterplots, we can compute the 

Pearson correlation coefficient matrix. The Pearson correlation coefficient is one of the most 

common methods to quantify correlation between variables, and by convention, the following 

thresholds are usually used: 

• 0.2 =weak 

 

• 0.5 =medium 

 

• 0.8 =strong 

 

• 0.9 = verystrong 

 

6. Train and Test Split 

 
 

Now we need to split our dataset into two sets — aTraining set and a Test set. We will train 

our machine learning models on our training set, i.e our machine learning models will try to 

understand any correlations in our training set and then we will test the models on our test 

set to check how accurately it can predict. Assuming that your test set meets the preceding 

two conditions, your goal is to create a model that generalizes well to new data. Our test set 

serves as a proxy for new data. For example, consider the following figure. Notice that the 
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model learned for the training data is very simple. This model doesn't do a perfect job—a 

few predictions are wrong. However, this model does about as well on the test data a sit 

does on the training data. In other words, this simple model does not over fit the training 

data. 

 

Validating the trained model against test data. Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are 

accidentally training on the test set. 

For example, high accuracy might indicate that test data has leaked into the training set. 

For example, consider a model that predicts whether an email is spam, using the subject 

line, email body, and sender's email address as features. We apportion the data into training 

and test sets, with an 80-20 split. After training, the model achieves 99% precision on both 

the training set and the test set. We'd expect a lower precision on the test set, so we take an 

other look at the data and discover that many of the examples in the test set are duplicates 

of examples in the training set(we neglected to scrub duplicate entries for the same spam 

email from our input database before splitting the data. 

 

Scikit-learn provides a range of supervised and unsupervised learning algorithms via a 

consistent interface in Python. It is licensed under a permissive simplified BSD license and 

is distributed under many Linux distributions, encouraging academic and commercial use. 

The library is built upon the SciPy (Scientific Python) that must be installed before you can 

use scikit-learn. 

 
from sklearn.cross_validation 

 

 

 

import train_test_split 

 
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) 

 
Ageneralruleofthethumbistoallocate80%ofthedatasettotrainingsetandtheremaining 20% to 

test set. For this task, we will import test_train_split from model_selection library ofscikit. 
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7. Normalize the data 

 

Before we do fitting, let’s normalize the data so that the data is centered around the meanand 

has unit standard deviation. Normalization of the data can be done by the sklearn Standard 

Scalar. 

Data is pre-processes before it is used for analysis and prediction. 

 
 

 
 

 

 
 

8. Visualization 

Fit the model to selected supervised data by using the matplotlib library for visualizing the 

independentvariablesanddependentvariables.XlabelrepresentsthecausesandtheYlabel 

represents the accidents occurs in a state. 
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                                                 Fig. Correlation Heat Map 

 

 

 

 
 

9. Training/model fitting 

Fit the model into the multilinear regression(mlr) by training the the model by the supervised 

learning. 

 

 
 

 
 

 

10. Predicting results 

 
Predicting the result by using MultiLinear Regression technique. 
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3.3 DATA PREPARATION 
 

A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column 

of the table represents a particular variable, and each row corresponds to a given member of 

the dataset in question. The dataset lists values for each of the variables, such as height and 

weight of an object, for each member of the dataset. Each value is known as a datum. The 

dataset may comprise data for one or more members, corresponding to the number of rows. 

Data collection is critical for the accurate prediction of crime occurrences. In this section, we 

present collection methods for data from USA. A number of factors contribute to the risk of 

collision, including vehicle design, speed of operation, road design, road environment, and 

driver skill, impairment due to alcohol or drugs, and behavior, notably distracted driving, 

Speeding and street racing. Worldwide, motor vehicle collisions lead to death and disability as 

wellasfinancialcoststobothsocietyandtheindividualsinvolved.Roadaccidents dataset from Kaggle  

is used in CSV format. 

 

 

https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Speed_limit_enforcement
https://en.wikipedia.org/wiki/Street_racing
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
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Fig: 3.3.1Sample Dataset 
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Chapter- 4 

RESULTS AND SUGGESTION 

DATA FLOW USING NODERED 

 
 

Node-RED provides a way to store information that can be shared between different nodes 

without using the messages that pass through a flow. This is called ‘context’. 

 
The ‘scope’ of a particular context value determines who it is shared with. There are three 

context scope levels: 

 

• Node - only visible to the node that set the value 

• Flow - visible to all nodes on the same flow (or tab in the editor) 

• Global - visible to all nodes 

 
The choice of scope for any particular value will depend on how it is being used. If a value only 

needs to be accessed by a single node, such as a Function node, then Node context is sufficient. 

 

More often context allows some sort of state to be shared between multiple nodes. For 

example, a sensor may publish new values regularly in one flow and you want to create a 

separate HTTP triggered flow to return the most recent value. By storing the sensor reading 

in context it is then available for the HTTP flow to return. Global context can be 

preconfigured with values using the function Global Context property in the settings file. 

 
By default, context is stored in memory only. This means its contents are cleared whenever 

Node-REDrestarts.Withthe0.19release,It is possible to configure Node-RED to save context 

data so it is available across restarts. The context Storage property in settings.js can be used to 

configure how context data is stored. Node- RED provides two built-in modules for this: 

memory and local file system. 
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Fig-4.1.1: FLOW DIAGRAM 

 
 

For most modes the node msg. payload is not required. The node needs to be configured to 

select model and deployment. A list of published models and deployments is automatically 

retrieved by the node, making use of the API. 

 

When running a prediction msg. payload needs to be select either to an array of values, or an 

object containing and array of array of values, against which to run predictions against. Ex. 

To run a prediction against a model expecting 6 decimal numbers. 

 
A Flow is represented as a tab within the editor workspace and is the main way to organize 

nodes. 

The term flow is also used to informally describe a single set of connected nodes. So, a flow 

(tab) can contain multiple flows (sets of connected nodes). 

The Function node allows JavaScript code to be run against the messages that are passed 

through it. 

The message is passed in as an object called msg. By convention it  will  have  a  msg. 

payload property containing the body of the message. 

Other nodes may attach their own properties to the message, and they should be described in 

their documentation. 
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The node red flow is a flow to produce the output to the user by connecting the components 

correctly. If the components are wrongly connected, then the output may not be displayed to 

the user. 

http request: Handle query parameters passed to an HTTP. Access HTTP request headers · 

Include data captured in another flow. Use the http in node to listen for POST requests that 

have their content  type set  to application/json and access the parsed  JSON as properties    

of msg.payload. 

msg.payload: The  function node accepts  a msg object  as  input  and  can  return  0   or 

more message objects  as  output.  This message object must have a payload property(msg. 

payload), and usually has other properties depending on the proceeding nodes. 

prediction:Itisusedtopredicttheaccurateresults.Tocalculatetheaccurateresultinthecode there 

are some calculations given in the code. 

o/p parsing: If the function returns null, then no message is passed on and the flow ends. A 

function can return multiple messages on an output by returning an array of messages within 

the returned array. When multiple messages are returned for an output, subsequent nodes will 

receive the messages one at a time in the order they were returned. 

Timestamp: timestamp   converts to    array   hours,    minutes,    day,    month,    year Input 

a timestamp (default is the current timestamp) in milliseconds. The node will output an object 

of Hours, Minutes, milli seconds, Day, Month and Year. 

Token generation: To decode the token, you'll need to use the same key used to encrypt the 

original token. For this example, we'll create an HTTP input node that will decrypt the 

JSONWebToken and return the decrypted data in an HTTP Response node. Drag an HTTP 

input node onto the canvas and double-click on it to configure. 

Form: To generate a suitable password hash, you can use the node-red-admin command-line 

tool. Instructions for installing the tool are available. 



                 Crop Price Prediction 
 

 

26 

WebUl 

  

 

 

 

 

Fig-4.1.2: USER INTERFACE 
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Chapter- 5 

CONCLUSION 

 
           According to the survey what is been done, there are still chances that the result might get improved.  

 During the research which we have carried out it is observed that the most of the algorithm and the 

 methods which is been used by most of the authors does not use a collective approach where all the  

 factors that affect the crop yield can be simultaneously be used for predicting the yield and hence  

 deciding the price of the crop. There can be further improvements because in some analysis very few   

 amount of datasets have been used. Therefore the result can be improved by using a large dataset. La 

 -rger the datasets the better the results are. During calculation of prices role of farmers could be exten 

 -ded and a system can be build which is more transparent and accessible to farmers. A  

 methodologically calculated msp would reduce the role of intermediates in selling of crops as farmers 

  will have better picture of value of their production 

 The future work would be as follows:  

✓ Automatic integration of changes made by the government in the MSP policies to be updated 

automatically into the portal.  

✓  Provide transparency by providing the portal in all the Indian languages.  

✓ Build a communication bridge between the farmers and the government regarding the  

discussion 
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

 

  4. Using Databases with Python 
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A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

https://www.py4e.com/html3/15-database#fn1
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cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 
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integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 
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In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

https://www.py4e.com/code3/geodata.zip
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Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 
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In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization.  

 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Allowed AWS Lambda regions 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

We are surrounded in our daily lives with computers ranging from laptops to cell phones. We 

can think of these computers as our "personal assistants" who can take care of many things on 

our behalf. The hardware in our current-day computers is essentially built to continuously ask us 

the question, "What would you like me to do next?" 

 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

For example, look at the first three paragraphs of this chapter and tell me the most commonly 

used word and how many times the word is used. While you were able to read and understand 

the words in a few seconds, counting them is almost painful because it is not the kind of problem 

that human minds are designed to solve. For a computer the opposite is true, reading and 
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understanding text from a piece of paper is hard for a computer to do but counting the words and 

telling you how many times the most used word was used is very easy for the computer. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print (n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

When you type a statement in interactive mode, the interpreter executes it and displays the result, 

if there is one. 
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A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 

The assignment statement produces no output. 

1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

But in a script, an expression all by itself doesn't do anything! This is a common source of 

confusion for beginners. 

Exercise 1: Type the following statements in the Python interpreter to see what they do: 

5 

x = 5 

x + 1 

 
boolean expression 

An expression whose value is either True or False. 

branch 

One of the alternative sequences of statements in a conditional statement. 

chained conditional 

A conditional statement with a series of alternative branches. 
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comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

condition 

The boolean expression in a conditional statement that determines which branch is 

executed. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

guardian pattern 

Where we construct a logical expression with additional comparisons to take advantage 

of the short-circuit behavior. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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n Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

But you might not get what you expect: 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 
String Indexes 

You can use any expression, including variables and operators, as an index, but the value of the 

index has to be an integer. Otherwise you get: 

>>>letter = fruit[1.5] 

TypeError: string indices must be integers 
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2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens. 

But if you recall from our hardware architecture discussions, once the power is turned off, 

anything stored in either the CPU or main memory is erased. So up to now, our programs have 

just been transient fun exercises to learn Python. 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 
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A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

As you might expect, you can assign list values to variables: 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

['Cheddar', 'Edam', 'Gouda'] [17, 123] [] 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

You can think of a dictionary as a mapping between a set of indices (which are called keys) and a 

set of values. Each key maps to a value. The association of a key and a value is called a key-

value pair or sometimes an item. 
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The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 

Tuples are immutable 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

Syntactically, a tuple is a comma-separated list of values: 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
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>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Without the comma Python treats ('a') as an expression with a string in parentheses that 

evaluates to a string: 

>>> t2 = ('a') 

>>>type(t2) 

<type 'str'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

This task of searching and extracting is so common that Python has a very powerful library 

called regular expressions that handles many of these tasks quite elegantly. The reason we have 

not introduced regular expressions earlier in the book is because while they are very powerful, 

they are a little complicated and their syntax are difficult.Regular expressions are almost their 

own little programming language for searching and parsing strings.  

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 
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line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 
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3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

But if you try to read a socket when the program on the other end of the socket has not sent any 

data, you just sit and wait. If the programs on both ends of the socket simply wait for some data 

without sending anything, they will wait for a very long time, so an important part of programs 

that communicate over the Internet is to have some sort of protocol. 

A protocol is a set of precise rules that determine who is to go first, what they are to do, and then 

what the responses are to that message, and who sends next, and so on. In a sense the two 

applications at either end of the socket are doing a dance and making sure not to step on each 

other's toes. 

 

 

3.4  extensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 
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</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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4. Using Databases with Python 

 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
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Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 
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In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 
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• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

attribute 

One of the values within a tuple. More commonly called a "column" or "field". 

constraint 

When we tell the database to enforce a rule on a field or a row in a table. A common constraint is 

to insist that there can be no duplicate values in a particular field (i.e., all the values must be 

unique). 

cursor 

A cursor allows you to execute SQL commands in a database and retrieve data from the 

database. A cursor is similar to a socket or file handle for network connections and files, 

respectively. 

database browser 

A piece of software that allows you to directly connect to a database and manipulate the database 

directly without writing a program. 

foreign key 

A numeric key that points to the primary key of a row in another table. Foreign keys establish 

relationships between rows stored in different tables. 

index 

Additional data that the database software maintains as rows and inserts into a table to make 

lookups very fast. 



22 
 

logical key 

A key that the "outside world" uses to look up a particular row. For example in a table of user 

accounts, a person's email address might be a good candidate as the logical key for the user's 

data. 

normalization 

Designing a data model so that no data is replicated. We store each item of data at one place in 

the database and reference it elsewhere using a foreign key. 

primary key 

A numeric key assigned to each row that is used to refer to one row in a table from another table. 

Often the database is configured to automatically assign primary keys as rows are inserted. 

relation 

An area within a database that contains tuples and attributes. More typically called a "table". 

tuple 

A single entry in a database table that is a set of attributes. More typically called "row". 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

 

               So far we have been learning the Python language and then learning how to use Python, 

the network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

https://www.py4e.com/code3/geodata.zip
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In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 
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The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://d3js.org/
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5.3Visualizing mail data 

 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

 

 

 

 

 

 

 

 

 

When the Sakai email data was spidered using this software, it produced nearly a Gigabyte of 

data and took a number of runs on several days. The file README.txt in the above ZIP may have 

instructions as to how you can download a pre-spidered copy of the content.sqlite file for a 

majority of the Sakai email corpus so you don't have to spider for five days just to run the 

programs. If you download the pre-spidered content, you should still run the spidering process to 

catch up with more recent messages. 

The first step is to spider the gmane repository. The base URL is hard-coded in the gmane.py and 

is hard-coded to the Sakai developer list. You can spider another repository by changing that 

base url. Make sure to delete the content.sqlite file if you switch the base url. 

The gmane.py file operates as a responsible caching spider in that it runs slowly and retrieves 

one mail message per second so as to avoid getting throttled by gmane. It stores all of its data in 

a database and can be interrupted and restarted as often as needed. It may take many hours to 

pull all the data down. So you may need to restart several times. 

http://www.gmane.org/
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Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
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6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/


PYTHON FOR EVERYBODY 

An Internship Project Report Submitted to the Faculty of Engineering of 

GUDLAVALLERU ENGINEERING COLLEGE 

In partial fulfillment of the requirements for the award of the Degree of 

Bachelor of Technology 

In 

Information Technology 

Presented by 

B.Durgambika (16481A1204) 
 

 

 
 

 
DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, KAKINADA) 
 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2016-2020 



DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521356 
 
 

 

 

 

CERTIFICATE 
 

This is to certify that the project report entitled “PYTHON FOR EVERYBODY” is a bonafide 

record of work carried out by B.Durgambika (16481A1204), under my guidance and 

supervision in partial fulfillment of requirements for award of degree of Bachelor of Technology 

in Information Technology of Jawaharlal Nehru Technological University Kakinada, 

Kakinada during the year of 2019-20. 

 

 

 

 

 
Head of the Department 

Dr.CH.Kavitha M.Tech.,Ph.D., 

Professor & H.O.D. 



ACKNOWLEDGEMENT 

 

 
The satisfaction that accompanies the successful completion of any task would be incomplete 

without the mention of people who made it possible and whose constant guidance and 

encouragements crown all the efforts with success. 

I feel elated to express our floral gratitude and sincere thanks to Dr.Ch.Kavitha, Head of the 

department, Information Technology for his encouragements all the way during analysis of the 

project. His annotations, insinuations and criticisms are the key behind the successful completion 

of the project work. 

I would like to take this opportunity to thank our beloved principal Dr.P.Ravindra Babu for 

providing a great support for us in completing our project and giving us the opportunity for doing 

project. 

My Special thanks to the faculty of our department and programmers of our computer lab. 

Finally, I thank our family members, non-teaching staff, attainders and our friends, who had 

directly or indirectly helped and supported us in completing our project in time. 



INDEX 

CONTENTS                                                                               Pgno 

1. PYTHON FOR EVERYBODY                                                     1 

 Exploring Data Using Python                                                                                1 

 Variables                                                                                                 1 

 Statements                                                                                                            2 

 Expressions                                                                                              3 

2. PYTHON DATA STRUCTURES                                                 4 

 Strings                                                                                                                   4 

 Files                                                                                                                       4 

 Lists                                                                                                                       5 

 Dictionaries                                                                                                            6 

 Tuples                                                                                                                    7 

3. USING PYTHON TO ACCESS WEB DATA                               8 

 Regular Expressions                                                                                              8 

 Character Matching in Regular Expressions                                              9 

 Hypertext Transfer Protocol                                                                             9 

  extensible Markup Language                                                                               10 

 Javascript Object Notation                                                                        10 

4. USING DATABASES WITH PYTHON                                      12 

   Database Concepts                                                                                             12 

   Creating a Database Table                                                                                  12 

 Retrieve or Insert a record                                                                                   14 

 Three Kinds of Keys                                                                                           14 

   Using JOIN to retrieve data                                                                                15                                                                  

5. Visualizing data                                                                                16 

                  Building a goggle map from geocoded data                                                            16 

 Visualizing networks and interconnections                                                             18 

 Visualizing mail data                                                                                               18 

6. AWS                                                                                                    20 
            



1  

 

1. Python for Everybody 

 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2. Python Data Structures 
 

 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

 Tuples: 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

 Retrieve and/or insert a record: 
 

 

 

 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 

 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 
 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines Boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 

      



 
 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens. 



 
 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses [0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

 



 
 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple () 

>>>print(t) 

() 

 



 
 

             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search () function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line. Find () to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line. rstrip () 

if re.search ('^From:', line): 

print(line) 



 
 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

              

 



 
 

              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1


 
 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 



 
 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 



 
 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

 

 



 
 

5. Visualizing data 

    So, far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

https://www.py4e.com/code3/geodata.zip


 
 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 



 
 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip


 
 

                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 
 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

 

1. Python for Everybody 

 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 



2  

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 
logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 
 

 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

 Tuples: 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

 Retrieve and/or insert a record: 
 

 

 

 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 

 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

• You do not need to administer or manage any of the compute resources for your service. 

 

• You do not need an SSL certificate. 

 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 
 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

1. Python for Everybody 

 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem  to  having  fun  to  helping  someone  else  solve  a  problem.  This  book  assumes   

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

 Variables: 

One  of  the  most  powerful  features  of  a  programming  language  is  the  ability  to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example  makes  three  assignments.  The  first  assigns  a  string  to  a  new  variable  

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 
Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 
 

 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable  and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they  

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can  create  one  with  empty 

brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 
 

 



8  

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must  tell the database  in  advance the  names of each of  

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

 Retrieve and/or insert a record: 
 

 

 

 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows  from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables,  linked  together   using   primary  and   foreign  keys,   we   need   to   be   able   to  build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 
 

 
 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time,   and   retrieve   the   geocoded   information   from   Google   and   store   it   in   a  

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once  you  have  some  data  loaded  into geodata.sqlite,  you   can   visualize  the  data  using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 Visualizing mail data 

Up  to  this  point  in  the  book,  you   have   become   quite   familiar   with   our mbox-   

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next  

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot  of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only  

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

• You do not need to administer or manage any of the compute resources for your service. 

 

• You do not need an SSL certificate. 

 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 
 
 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                                       ABSTRACT   

   

   The Online Food Delivery System is widely used to maintain several activities of the hotel. It reduces the 

time  management of the people because if we need something like breakfast, lunch, dinner, etc…to buy those 

things we need to go for hotel, it is very difficult  for people so we can utilise this system and make our  work 

easier. We can find our favourite food from our favourite restaurant’s and make our day happy. Many people 

are making use of this system to have a free time to manage their daily works. The main objective of the project 

is to manage the details of food items, category, cart, order, customer details. It is safe for customer because 

they can avoid travelling to buy food at night time. The main motive of this project is to satisfy the customer 

needs. In growing technology changes the needs of the people, to satisfy that we can develop our project called 

“Online Food Delivery System”.   
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                                                 1. INTRODUCTION   

 

   

                 Online ordering system that I am proposing here, greatly simplifies the Ordering process for both 

the customer and the restaurant .system presents an interactive and up-to-date menu with all available options 

in an easy to the manner. Customer can choose one or more items to place an order which will land in the cart.  

Customer can vie all the order details in the cart before checking out.    

                At the end, customer gets order confirmation details. Once the order is placed it is entered in the 

database and retrieved in pretty much real time. This allows Restaurants Employees to quickly go through the 

orders as they are received and process all orders efficiently and effectively with minimal delays and confusion   

   

                                                                2. PROBLEM DEFINITION   

                            The online food ordering system sets up a food menu online and customers can easily place 

the order as per they like. Also, the online customers can easily track their orders. The management maintains 

customer’s database, and improve food delivery service.    

                          This system also provides a feedback system in which user can rate the food items. Also, the 

proposed system can recommend hotels, food, based on the ratings given by the user, the hotel staff will be 

informed for the improvements along with the quality. The payment can be made online or cash or pay-on 

delivery system. For more secured ordering separate accounts are maintained for each user by providing them 

an ID and a password.  
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3. SYSTEM ANALYSIS   

.   

3.1 EXISTING SYSTEM   

   

In existing system for giving any orders users should visit hotels or restaurants to know about food items and 

then give order and pay advance. In this method time and manual work is required. Maintaining critical 

information in the files and manuals is full of risk and a tedious process.       

   

       DISADVANTAGES:   

   

• One of the biggest disadvantages in online food ordering is the place or exact location of the 

customer. ...   

• The next disadvantage is the menu choice. ...   

• Prevention and Preparation factor of food is dangerous. ...   

• The food may not be as good as it appears to be in the food ordering app.   

   

3.2 PROPOSED SYSTEM   

   

                              To overcome the limitations of above system, an Online Food Ordering System based on 

Internet of Things is proposed. It is a wireless food ordering system using android devices. Android devices 

have gained immense popularity and have revolutionized the use of mobile technology in the automation of 

routine task in wireless environment. Android is a Linux based operating system for mobile devices such as 

smart phones and tablets. To develop a reliable, convenient and accurate Food Ordering System is considered 

as a general Objective of the study. To develop a system that will surely satisfied the customer service will be 

considered as an objective. One of the Objective is to design a system that is able to accommodate huge amount 

of orders at a time and automatically compute the bill. To evaluate its performance and acceptability in terms 

of security, user-friendliness, accuracy and reliability is an important objective. To improve the communication 

between the client and customers is one of the objective.    
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                                                     4. FEASIBILITY STUDY   
Preliminary investigation examine project feasibility, the likelihood the system will be useful to the 

organization. The main objective of the feasibility study is to test the Technical, Operational and Economical 

feasibility for adding new modules and debugging old running system.   

   

TYPES OF FEASIBILITY   

• Technical Feasibility   

• Operation Feasibility   

• Economical Feasibility   

   

4.1 TECHNICAL FEASIBILITY   

               The technical issue usually raised during the feasibility stage of the investigation includes the 

following:   

Do the proposed equipments have the technical capacity to hold the data required to use the new system? Will 

the proposed system provide adequate response to inquiries, regardless of the number or location of users?   

   

4.2 OPERATIONAL FEASIBILITY   

            Proposed projects are beneficial only if they can be turned out into information system. That will meet 

the organization’s operating requirements. Operational feasibility aspects of the project are to be taken as an 

important part of the project implementation.    

   

4.3 ECONOMIC FEASIBILITY   

            A system can be developed technically and that will be used if installed must still be a good investment 

for the organization. In the economical feasibility, the development cost in creating the system is evaluated 

against the ultimate benefit derived from the new systems. Financial benefits must equal or exceed the costs.   
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                                         5. PROJECT OVERVIEW   

This project is useful for ordering the food in online by accessing the location of customer food will be 

delivered. By selecting the food type customer can select veg, non-veg, snacks.   

   

5.1 MODULES   

• Main Page.   

• Register Page.   

• Login Page.   

   

Main Page   

        In main page we can have a idea about the information of food details.   

Register page   

      In this page user can register and login into the website and can search the food details and order them.   

Login page   

After register user can login through the login page and can order the food.   
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6. SYSTEM REQUIREMENTS   

6.1 SOFTWARE REQUIREMENTS   

Operating System   :    Windows XP (service pack2)   

Technology     :    .NET    

Web Server      :     IIS   

Database                    :    SQL 2012   

Software’s      :    Microsoft Visual Studio 2012, MS Office 2007   

   

   

6.2 HARDWARE REQUIREMENTS      

Hardware  :  Pentium based system with a minimum of P4 RAM        :   

256(MINIMUM)   
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                                    7.SYSTEM ARCHITECTURE   

   

   

   

   
   

                                                                Fig (7)    Dataflow Diagram     

   

 Model–view–controller (mvc) is a software architecture pattern which separates the representation of 

information from the user's interaction with it. The model consists of application presentation, business rules, 

database, and functions. A view can be any output representation of data, such as a chart or a diagram. Multiple 

views of the same data are possible, such as a bar chart for management and a tabular view for accountants.  

The controller mediates input, converting it to commands for the model or view.   
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8. SYSTEM DESIGN   

UML Diagrams   

              UML stands for Unified Modelling Language. UML is a language for specifying, visualizing and 

documenting the system. This is the step while developing any product after analysis. The goal from this is to 

produce a model of the entities involved in the project which later need to be built. The representation of the 

entities that are to be used in the product being developed need to be designed.   

There are various kinds of methods in software design:   

They are as follows:   

• Class diagram   

• Use Case   

• Sequence diagram   

   

8.1 CLASS DIAGRAM:   
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Fig (8.1)   CLASS DIAGRAM   

   

   

8.2 USECASE DIAGRAM    

   

   

   
   

   

Fig (8.2) USECASE DIAGRAM   
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8.3 SEQUENCE DIAGRAM:   

   

   
   

Fig (8.3) SEQUENCE DIAGRAM   
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                                          9.DATA BASE DESIGN   

9.1.1:CUSTOMER DETAILS   

   
   

9.1.2   
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                                          10.SCREENSHOTS        

MAIN PAGE   

   

   
   

This is the main page each every module wants any information the open that page view information in that 

particular page.   

 REGISTER   
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LOGIN PAGE    

  

   
Each and every module will login to their respective pages from this page by using their user id and password.   

   

MENU   

   

   
   

  

  

  

  

BIRYANI’S   
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NONVEG CURRIES    

   
  

  

VEG CURRIES   
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STARTERS    

   
   

CART IMAGE   
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CHECKOUT PAGE    
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FEEDBACK   

   
   

                                            

                                                

  

  

  

  

  

  

  

  

                                                                                                                                                                                          

11. CONCLUSION                   In this fast moving life where people don't have time to shop 

manually, online shopping has emerged as a time saving and convenient way of shopping. Thus, Online 

Food Ordering System has become a boon for the restaurant owners who do not want their customers to                    
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move away just because of the scarcity of time. Customer is the king for every business and nobody wants 

to lose the profitable customers. The online food ordering system provides various features to your 

customers so as to keep in the list of your 'regular customers'. Customers can enjoy the convenience of 

ordering food online while sitting at their homes/offices. This results in a comfort for both restaurant owners 

as well as their customers as there is no more annoying phone call or pamphlet/brochure based food 

ordering.  

                                                                                                                                                                                                                                         

The Online Food Ordering System helps the restaurant owners to upload their menus online so that they 

can be easily managed or changed and customers can order online for their favourite cuisines.        Moreover 

recipes can be customized according to the taste and preferences of the customers. Adding more to this, 

the system has various others features which prove to be propitious for the restaurant owners.    
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                                 ABSTRACT 

                       

                                         Agriculture assist is an Ajax based web application 

which provides an interface to technical experts (of agriculture sector) and agriculture 

universities to store their data in order to conduct framing awareness programs in 

villages. Through this project they can prepare schedule for the events, data needed in 

the events like power point presentations on seasonal crops and their related 

documents. So, our project is suggested as a web application because so many teams 

around the India can be able to work on this area.     

           This project helps the crew who conduct camps in the villages. It provides an 

interface to the teams to store their data in order to conduct awareness camps 

efficiently. They can prepare schedules for the camps. Villagers can send queries and 

ask suggestions to the professors. 
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                         INTRODUCTION 

Through this project they can prepare schedule for the events, data needed in the 

events like power point presentations on seasonal crops and their related documents. 

So, our project is suggested as a web application because so many teams around the 

India can be able to work on this area.     

           This project helps the crew who conduct camps in the villages. It provides an 

interface to the teams to store their data in order to conduct awareness camps 

efficiently. They can prepare schedules for the camps. Villagers can send queries and 

ask suggestions to the professors. 
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                        PROBLEM DEFINITION 

 

 

               Due to the problems faced by farmers in India are using new technology 

Pesticides and Fertilizers but using old type of farming techniques. This actually gives 

adverse results like poor harvest, polluted farming land etc, the main cause for this is 

lack of awareness about the new farming techniques and precautions need to be taken.  

 

               In Existing system there is only information about the soils, Fertilizers, 

Machinery separately. No awareness Camps. No information about the newly 

invented machinery. There is no proper information about the fertilizers for specific 

crops. The client cannot get the replies for the queries. 
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                                   SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

             In Existing system there is only information about the soils, Fertilizers, 

Machinery separately. Most of the farmers in India are using new technology 

pesticides and fertilizers but using old type of farming techniques. This actually gives 

adverse results like poor harvest, polluted farming land etc, the main cause for this is 

lack of awareness about the new farming techniques and precaution need to be take 

 

3.2 PROPOSED SYSTEM 

 

               Proposed system will help the rural people. The villagers will get the 

awareness about Fertilizers, Machinery, soils combine in one website. So, by this the 

users (villagers) will get some idea and they can produce more production. This 

project aims for conducting the events in the villages for getting awareness among the 

people about the seasonal crops and fertilizers. Through this project they can prepare 

schedule for the events, data needed in the events like power point presentations on 

seasonal crops and their related documents.  
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                           FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system. 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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                   SYSTEM REQUIREMENTS 

 

 

 SOFTWARE REQUIREMENTS 

Operating System :  Windows XP (service pack2) 

Technology  :  .NET  

Web Server  :   IIS 

Database                    :  SQL 2005 

Software’s  :  Microsoft Visual Studio 2008, MS Office 2007 

 

 

HARDWARE REQUIREMENTS  

Hardware  :  Pentium based system with a minimum of P4 

RAM        :  256(MINIMUM) 
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 SYSTEM ARCHITECTURE 

 

 

 

                                 

                                            Fig :-    Dataflow Diagram   

 

                  Model–view–controller (mvc) is a software architecture pattern which 

separates the representation of information from the user's interaction with 

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view.  
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                                           SYSTEM DESIGN 

 

UML Diagrams 

              UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

• Class diagram 
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9.1 CLASS DIAGRAM: 

 

 

 

 

Fig (9.1)   CLASS DIAGRAM 
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 DATABASE DESGIN 

 TABLES: 

 

   Registration Table: 

 

Field Name Data Type Key 

FIRST NAME VARCHAR(50)         NULL 

LAST NAME VARCHAR(50)         NULL 

FATHER NAME VARCHAR(50)        NULL 

USER NAME VARCHAR(50) PRIMARY KEY 

PASSWORD VARCHAR(50)         NULL 

AADHAR NO VARCHAR(50)         NULL 

MOBILE NO VARCHAR(50)         NULL 

NO.OF ACRES/CENTS VARCHAR(50)         NULL 

ANNUAL INCOME VARCHAR(50)         NULL 

 

 CROP Table: 

 

 

            Field Name          Data Type        Key 

CROP_NAME VARCHAR(50) NOT NULL 

DURATION VARCHAR(50) NOT NULL 

SUGGESTED_FERTILIZERS            TEXT NOT NULL 

SUGGESTED_PESTICIDES            TEXT NOT NULL 

CROP_INFO            TEXT NOT NULL 
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 SCREENSHOTS 

 

 

MAIN PAGE 
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This is the main page each every module wants any information the open that page 

view information in that particular page. 

LOGIN PAGE 

 

 

 

 

 

Each and every module will login to their respective pages from this page by using 

their user id and password. 

 

 

 

 

 



  

18 

 

 

 

 

ADMIN PAGE 

 

 

In this page admin will login and view all the registrations of panchayath and give the 

status as accepted or rejected. He will register the professor and student. View the 

details of camp and accept or reject the request and also view the feedback and give 

reply to that feedback.  
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VIEW REGISTRATIONS PAGE 

 

 

In view registrations page admin view all the registrations which were registered by 

the panchayath and accept or reject their registrations.  
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VIEW CROP INFO 
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                                           CONCLUSION 

 

        Before there are no awareness camps. There is only manual procedure between 

professor and students. There is no proper information about the fertilizers for specific 

crop. The villagers cannot get the replies for the queries. 

        So, this project will help rural people. It will help how to use the fertilizers for 

the crops, which soil is good for which crop, by this the farmers will get some 

awareness about fertilizers, soils and crops students provide information in the form 

of images in ppt’s to give more clarity to the villagers. By this the farmers can 

produce more production within the limited land.  
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable named message; 

the second assigns the integer 17 to n; the third assigns the (approximate) value of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the results 

appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 

1.4 Expressions: 
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An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions (assuming 

that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 

 

 

      



4 
 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and assigns 

it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the sequence 

you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our software 

works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they can 

be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember that 

the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can use 

square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the dictionary 

again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with three 

items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of lines 

that we find interesting. We have been using string methods like split and find and using lists and 

string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. But 

since Python was invented before JavaScript, Python's syntax for dictionaries and lists influenced 

the syntax of JSON. So the format of JSON is nearly identical to a combination of Python lists and 

dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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  4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. When 

the database software knows the type of data in each column, it can choose the most efficient way 

to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database using 

the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again without 

causing an error. Note that the DROP TABLE command deletes the table and all of its contents 

from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example data 

model, the name field is a logical key. It is the screen name for the user and we indeed look 

up a user's row several times in the program using the name field. You will often find that 

it makes sense to add a UNIQUE constraint to a logical key. Since the logical key is how 

we look up a row from the outside world, it makes little sense to allow multiple rows with 

the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from different 

tables together. When we want to look up a row in a table, usually searching for the row 
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using the primary key is the fastest way to find the row. Since primary keys are integer 

numbers, they take up very little storage and can be compared or sorted very quickly. In 

our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build a SELECT that 

reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields that 

are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things together 

to manage and visualize data. You might use these applications as sample code to help get you 

started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain number 

of requests per day. If you have a lot of data, you might need to stop and restart the lookup process 

several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a database geodata.sqlite. 

Before we use the geocoding API for each user-entered location, we simply check to see if we 

already have the data for that particular line of input. The database is functioning as a local "cache" 

of our geocoding data to make sure we never ask Google for the same data twice. 

https://www.py4e.com/code3/geodata.zip
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You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to limit 

the number of calls to the geocoding API for each run. Given that the where.data only has a few 

hundred data items, you should not run into the daily rate limit, but if you had more data it might 

take several runs over several days to get your database to have all of the geocoded data for your 

input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 
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5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or adjustment. 

In this section, we work with an application that is the most complex so far and pull down nearly 

a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This service 

is very popular with open source projects because it provides a nice searchable archive of their 

email activity. They also have a very liberal policy regarding accessing their data through their 

API. They have no rate limits, but ask that you don't overload their service and take only the data 

you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1.PythonforEverybody

1.1 ExploringDataUsingPython3

Whyshouldyoulearntowriteprograms?

Writingprograms(orprogramming)isaverycreativeandrewardingactivity.Youcan
writeprogramsformanyreasons,rangingfrommakingyourlivingtosolvingadifficult
dataanalysisproblemtohavingfuntohelpingsomeoneelsesolveaproblem.This
bookassumesthat everyone needstoknowhowtoprogram,andthatonceyouknow
howtoprogramyouwillfigureoutwhatyouwanttodowithyournewfoundskills.

Programmersaddanoperatingsystemandasetofapplicationstothehardwareand
weendupwithaPersonalDigitalAssistantthatisquitehelpfulandcapableofhelping
usdomanydifferentthings.

Ourcomputersarefastandhavevastamountsofmemoryandcouldbeveryhelpfulto
usifweonlyknewthelanguagetospeaktoexplaintothecomputerwhatwewouldlike
itto"donext".Ifweknewthislanguage,wecouldtellthecomputertodotasksonour
behalfthatwererepetitive.Interestingly,thekindsofthingscomputerscandobestare
oftenthekindsofthingsthatwehumansfindboringandmind-numbing.

1.2Variables:

Oneofthemostpowerfulfeaturesofaprogramminglanguageistheabilityto
manipulate variables.Avariableisanamethatreferstoavalue.

An assignmentstatement createsnewvariablesandgivesthemvalues:

>>>message='Andnowforsomethingcompletelydifferent'

>>>n=17

>>>pi=3.1415926535897931
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Thisexamplemakesthreeassignments.Thefirstassignsastringtoanewvariable
named message;thesecondassignstheinteger17to n;thethirdassignsthe
(approximate)valueof  to pi.

Todisplaythevalueofavariable,youcanuseaprintstatement:

>>>print(n)

17

>>>print(pi)

3.141592653589793

Thetypeofavariableisthetypeofthevalueitrefersto.

>>>type(message)

<class'str'>

>>>type(n)

<class'int'>

>>>type(pi)

<class'float'>

1.3Statements:

A statement isaunitofcodethatthePythoninterpretercanexecute.Wehaveseentwo
kindsofstatements:printbeinganexpressionstatementandassignment.

Ascriptusuallycontainsasequenceofstatements.Ifthereismorethanonestatement,
theresultsappearoneatatimeasthestatementsexecute.

Forexample,thescript

print(1)

x=2

print(x)

producestheoutput

1

2
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1.4Expressions:

An expression isacombinationofvalues,variables,andoperators.Avalueallbyitself
isconsideredanexpression,andsoisavariable,sothefollowingarealllegal
expressions(assumingthatthevariable x hasbeenassignedavalue):

17

x

x+17

booleanexpression
Anexpressionwhosevalueiseither True or False.

chainedconditional
Aconditionalstatementwithaseriesofalternativebranches.

comparisonoperator
Oneoftheoperatorsthatcomparesitsoperands: ==, !=, >, <, >=,and <=.

conditionalstatement
Astatementthatcontrolstheflowofexecutiondependingonsomecondition.

compoundstatement
Astatementthatconsistsofaheaderandabody.Theheaderendswithacolon
(:).Thebodyisindentedrelativetotheheader.

logicaloperator
Oneoftheoperatorsthatcombinesbooleanexpressions: and, or,and not.

nestedconditional
Aconditionalstatementthatappearsinoneofthebranchesofanother
conditionalstatement.

traceback
Alistofthefunctionsthatareexecuting,printedwhenanexceptionoccurs.
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2.PythonDataStructures

2.1Strings:

Astringisasequence

Astringisa sequence ofcharacters.Youcanaccessthecharactersoneatatimewith
thebracketoperator:

>>>fruit='banana'

>>>letter=fruit[1]

Thesecondstatementextractsthecharacteratindexposition1fromthe fruit variable
andassignsittothe letter variable.

Theexpressioninbracketsiscalledan index.Theindexindicateswhichcharacterinthe
sequenceyouwant(hencethename).

>>>print(letter)

a

Formostpeople,thefirstletterof"banana"is"b",not"a".ButinPython,theindexisan
offsetfromthebeginningofthestring,andtheoffsetofthefirstletteriszero.

>>>letter=fruit[0]

>>>print(letter)

b

So"b"isthe0thletter("zero-th")of"banana","a"isthe1thletter("one-th"),and"n"isthe

2th("two-th")letter.

2.2Files

Persistence
Sofar,wehavelearnedhowtowriteprogramsandcommunicateourintentionsto
the CentralProcessingUnit usingconditionalexecution,functions,anditerations.We
havelearnedhowtocreateandusedatastructuresinthe MainMemory.TheCPUand
memoryarewhereoursoftwareworksandruns.Itiswhereallofthe"thinking"
happens..



5

SecondaryMemory

Inthischapter,westarttoworkwith SecondaryMemory (orfiles).Secondarymemoryis
noterasedwhenthepoweristurnedoff.OrinthecaseofaUSBflashdrive,thedatawe
writefromourprogramscanberemovedfromthesystemandtransportedtoanother
system.

Wewillprimarilyfocusonreadingandwritingtextfilessuchasthosewecreateinatext
editor.Laterwewillseehowtoworkwithdatabasefileswhicharebinaryfiles,
specificallydesignedtobereadandwrittenthroughdatabasesoftware.

2.3Lists

Alistisasequence

Likeastring,a list isasequenceofvalues.Inastring,thevaluesarecharacters;inalist,
theycanbeanytype.Thevaluesinlistarecalled elements orsometimes items.

Thereareseveralwaystocreateanewlist;thesimplestistoenclosetheelementsin
squarebrackets("["and"]"):

[10,20,30,40]

['crunchyfrog','rambladder','larkvomit']

Alistwithinanotherlistis nested.

Alistthatcontainsnoelementsiscalledanemptylist;youcancreateonewithempty
brackets, [].

>>>cheeses=['Cheddar','Edam','Gouda']

>>>numbers=[17,123]

>>>empty=[]

>>>print(cheeses,numbers,empty)

'Cheddar','Edam','Gouda'][17,123]
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Listsaremutable

Thesyntaxforaccessingtheelementsofalististhesameasforaccessingthe
charactersofastring:thebracketoperator.Theexpressioninsidethebrackets
specifiestheindex.Rememberthattheindicesstartat0:

>>>print(cheeses[0])

Cheddar

2.4Dictionaries:

A dictionary islikealist,butmoregeneral.Inalist,theindexpositionshavetobe
integers;inadictionary,theindicescanbe(almost)anytype.

Thefunction dict createsanewdictionarywithnoitems.Because dict isthenameofa
built-infunction,youshouldavoidusingitasavariablename.

>>>eng2sp=dict()

>>>print(eng2sp)

{}

Thecurlybrackets, {},representanemptydictionary.Toadditemstothedictionary,you
canusesquarebrackets:

>>>eng2sp['one']='uno'

Thislinecreatesanitemthatmapsfromthekey 'one' tothevalue"uno".Ifweprintthe
dictionaryagain,weseeakey-valuepairwithacolonbetweenthekeyandvalue:

>>>print(eng2sp)

{'one':'uno'}

Thisoutputformatisalsoaninputformat.Forexample,youcancreateanewdictionary
withthreeitems.Butifyouprint eng2sp,youmightbesurprised:

>>>eng2sp={'one':'uno','two':'dos','three':'tres'}

>>>print(eng2sp)

{'one':'uno','three':'tres','two':'dos'}

2.5Tuples:

Atuple isasequenceofvaluesmuchlikealist.Thevaluesstoredinatuplecanbeany
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type,andtheyareindexedbyintegers.Theimportantdifferenceisthattuples
are immutable.Tuplesarealso comparable and hashable sowecansortlistsofthem
andusetuplesaskeyvaluesinPythondictionaries.

>>>t='a','b','c','d','e'

Althoughitisnotnecessary,itiscommontoenclosetuplesinparenthesestohelpus
quicklyidentifytupleswhenwelookatPythoncode:

>>>t=('a','b','c','d','e')

Tocreateatuplewithasingleelement,youhavetoincludethefinalcomma:

>>>t1=('a',)

>>>type(t1)

<type'tuple'>

Anotherwaytoconstructatupleisthebuilt-infunction tuple.Withnoargument,it
createsanemptytuple:

>>>t=tuple()

>>>print(t)

()
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3.UsingPythontoAccessWebData

3.1Regularexpressions:

Sofarwehavebeenreadingthroughfiles,lookingforpatternsandextractingvarious
bitsoflinesthatwefindinteresting.Wehavebeenusingstringmethods
like split and find andusinglistsandstringslicingtoextractportionsofthelines.

Theregularexpressionlibrary e mustbeimportedintoyourprogrambeforeyoucanuse
it.Thesimplestuseoftheregularexpressionlibraryisthe search() function.The
followingprogramdemonstratesatrivialuseofthesearchfunction.

#Searchforlinesthatcontain'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('From:',line):

print(line)

Weopenthefile,loopthrougheachline,andusetheregularexpression search() toonly
printoutlinesthatcontainthestring"From:".Thisprogramdoesnotusetherealpower
ofregularexpressions,sincewecouldhavejustaseasilyused line.find() toaccomplish
thesameresult.

Thepoweroftheregularexpressionscomeswhenweaddspecialcharacterstothe
searchstringthatallowustomorepreciselycontrolwhichlinesmatchthestring.
Addingthesespecialcharacterstoourregularexpressionallowustodosophisticated
matchingandextractionwhilewritingverylittlecode.

#Searchforlinesthatstartwith'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:',line):

print(line)
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#Code:http://www.py4e.com/code3/re02.py

3.2Charactermatchinginregularexpressions:

Thereareanumberofotherspecialcharactersthatletusbuildevenmorepowerful
regularexpressions.Themostcommonlyusedspecialcharacteristheperiodorfull
stop,whichmatchesanycharacter.

Inthefollowingexample,theregularexpression F..m: wouldmatchanyofthestrings
"From:","Fxxm:","F12m:",or"F!@m:"sincetheperiodcharactersintheregular
expressionmatchanycharacter.

#Searchforlinesthatstartwith'F',followedby

#2characters,followedby'm:'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂F..m:',line):

print(line)

#Code:http://www.py4e.com/code3/re03.py

#SearchforlinesthatstartwithFromandhaveanatsign

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:.+@',line):

print(line)

3.3HypertextTransferProtocol–HTTP:

A socket ismuchlikeafile,exceptthatasinglesocketprovidesatwo-wayconnection
betweentwoprograms.Youcanbothreadfromandwritetothesamesocket.Ifyou
writesomethingtoasocket,itissenttotheapplicationattheotherendofthesocket.If
youreadfromthesocket,youaregiventhedatawhichtheotherapplicationhassent.
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3.4eXtensibleMarkupLanguage-XML

XMLlooksverysimilartoHTML,butXMLismorestructuredthanHTML.Hereisa
sampleofanXMLdocument:

<person>

<name>Chuck</name>

<phonetype="intl">

+17343034456

</phone>

<emailhide="yes"/></person>

3.5JavaScriptObjectNotation–JSON:

TheJSONformatwasinspiredbytheobjectandarrayformatusedintheJavaScript
language.ButsincePythonwasinventedbeforeJavaScript,Python'ssyntaxfor
dictionariesandlistsinfluencedthesyntaxofJSON.SotheformatofJSONisnearly
identicaltoacombinationofPythonlistsanddictionaries.

HereisaJSONencodingthatisroughlyequivalenttothesimpleXMLfromabove:
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{

"name":"Chuck",

"phone":{

"type":"intl",

"number":"+17343034456"

},

"email":{

"hide":"yes"

}
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4.UsingDatabaseswithPython

A database isafilethatisorganizedforstoringdata.Mostdatabasesare

organizedlikeadictionaryinthesensethattheymapfromkeystovalues.Thebiggest

differenceisthatthedatabaseisondisk(orotherpermanentstorage),soitpersists

aftertheprogram ends.Becauseadatabaseisstoredonpermanentstorage,itcan

storefarmoredatathanadictionary,whichislimitedtothesizeofthememoryinthe

computer.

Therearemanydifferentdatabasesystemswhichareusedforawidevarietyof

purposesincluding:Oracle,MySQL,MicrosoftSQLServer,PostgreSQL,andSQLite.We

focusonSQLiteinthisbookbecauseitisaverycommondatabaseandisalreadybuilt

intoPython.SQLiteisdesignedtobe embedded intootherapplicationstoprovide

databasesupportwithintheapplication.Forexample,theFirefoxbrowseralsousesthe

SQLitedatabaseinternallyasdomanyotherproducts.

4.1Databaseconcepts:

Whenyoufirstlookatadatabaseitlookslikeaspreadsheetwithmultiplesheets.The
primarydatastructuresinadatabaseare: tables, rows,and columns.

RelationalDatabases

4.2Creatingadatabasetable:

DatabasesrequiremoredefinedstructurethanPythonlistsordictionaries1.

Whenwecreateadatabase table wemusttellthedatabaseinadvancethenamesof
eachofthe columns inthetableandthetypeofdatawhichweareplanningtostorein
each column.Whenthedatabasesoftwareknowsthetypeofdataineachcolumn,it
canchoosethemostefficientwaytostoreandlookupthedatabasedonthetypeof
data.
YoucanlookatthevariousdatatypessupportedbySQLiteatthefollowingurl

Definingstructureforyourdataupfrontmayseeminconvenientatthebeginning,but

thepayoffisfastaccesstoyourdataevenwhenthedatabasecontainsalargeamount
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ofdata.

Thecodetocreateadatabasefileandatablenamed Tracks withtwocolumnsinthe
databaseisasfollows:

importsqlite3

conn=sqlite3.connect('music.sqlite')

cur=conn.cursor()

cur.execute('DROPTABLEIFEXISTSTracks')

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

conn.close().

The connect operationmakesa"connection"tothedatabasestoredinthe
file music.sqlite inthecurrentdirectory.Ifthefiledoesnotexist,itwillbecreated.The
reasonthisiscalleda"connection"isthatsometimesthedatabaseisstoredona
separate"databaseserver"fromtheserveronwhichwearerunningourapplication.In
oursimpleexamplesthedatabasewilljustbealocalfileinthesamedirectoryasthe
Pythoncodewearerunning.

A cursor islikeafilehandlethatwecanusetoperformoperationsonthedatastoredin
thedatabase.Calling cursor() isverysimilarconceptuallytocalling open() whendealing
withtextfiles.

ADatabaseCursor

Oncewehavethecursor,wecanbegintoexecutecommandsonthecontentsofthe
databaseusingthe execute() method.

Databasecommandsareexpressedinaspeciallanguagethathasbeenstandardized
acrossmanydifferentdatabasevendorstoallowustolearnasingledatabaselanguage.
Thedatabaselanguageiscalled StructuredQueryLanguage or SQL forshort.

Inourexample,weareexecutingtwoSQLcommandsinourdatabase.Asaconvention,
wewillshowtheSQLkeywordsinuppercaseandthepartsofthecommandthatweare
adding(suchasthetableandcolumnnames)willbeshowninlowercase.
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ThefirstSQLcommandremovesthe Tracks tablefromthedatabaseifitexists.This
patternissimplytoallowustorunthesameprogramtocreatethe Tracks tableover
andoveragainwithoutcausinganerror.Notethatthe DROPTABLE commanddeletes
thetableandallofitscontentsfromthedatabase(i.e.,thereisno"undo").

cur.execute('DROPTABLEIFEXISTSTracks')

Thesecondcommandcreatesatablenamed Tracks withatextcolumnnamed title and
anintegercolumnnamed plays.

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

4.3Retrieveand/orinsertarecord:

friend=u['screen_name']

cur.execute('SELECTidFROMPeopleWHEREname=?LIMIT1',

(friend,))

try:

friend_id=cur.fetchone()[0]

countold=countold+1

except:

cur.execute('''INSERTORIGNOREINTOPeople(name,retrieved)

VALUES(?,0)''',(friend,))

conn.commit()

ifcur.rowcount!=1:

print('Errorinsertingaccount:',friend)

continue

friend_id=cur.lastrowid

countnew=countnew+1

4.4Threekindsofkeys

 A logicalkey isakeythatthe"realworld"mightusetolookuparow.Inour
exampledatamodel,the name fieldisalogicalkey.Itisthescreennameforthe
userandweindeedlookupauser'srowseveraltimesintheprogramusing
the name field.Youwilloftenfindthatitmakessensetoadd
a UNIQUE constrainttoalogicalkey.Sincethelogicalkeyishowwelookupa
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rowfromtheoutsideworld,itmakeslittlesensetoallowmultiplerowswiththe
samevalueinthetable.

 A primarykey isusuallyanumberthatisassignedautomaticallybythedatabase.
Itgenerallyhasnomeaningoutsidetheprogramandisonlyusedtolinkrows
fromdifferenttablestogether.Whenwewanttolookuparowinatable,usually
searchingfortherowusingtheprimarykeyisthefastestwaytofindtherow.
Sinceprimarykeysareintegernumbers,theytakeupverylittlestorageandcan
becomparedorsortedveryquickly.Inourdatamodel,the id fieldisanexample
ofaprimarykey.

 A foreignkey isusuallyanumberthatpointstotheprimarykeyofanassociated
rowinadifferenttable.Anexampleofaforeignkeyinourdatamodelis
the from_id.

4.5UsingJOINtoretrievedata:

Nowthatwehavefollowedtherulesofdatabasenormalizationandhavedata
separatedintotwotables,linkedtogetherusingprimaryandforeignkeys,weneedtobe
abletobuilda SELECT thatreassemblesthedataacrossthetables.

SQLusesthe JOIN clausetoreconnectthesetables.Inthe JOIN clauseyouspecifythe
fieldsthatareusedtoreconnecttherowsbetweenthetables.

Thefollowingisanexampleofa SELECT witha JOIN clause:

SELECT*FROMFollowsJOINPeople

ONFollows.from_id=People.idWHEREPeople.id=1
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5.Visualizingdata
SofarwehavebeenlearningthePythonlanguageandthenlearninghowtouse

Python,thenetwork,anddatabasestomanipulatedata.

Inthischapter,wetakealookatthreecompleteapplicationsthatbringallofthese
thingstogethertomanageandvisualizedata.Youmightusetheseapplicationsas
samplecodetohelpgetyoustartedinsolvingareal-worldproblem.

EachoftheapplicationsisaZIPfilethatyoucandownloadandextractontoyour
computerandexecute.

5.1BuildingaGooglemapfromgeocodeddata

In this
project,

we are
using

the Google

geocodingAPItocleanupsomeuser-enteredgeographiclocationsofuniversitynames
andthenplacingthedataonaGooglemap.

GoogleMap

Togetstarted,downloadtheapplicationfrom:

www.py4e.com/code3/geodata.zip

ThefirstproblemtosolveisthatthefreeGooglegeocodingAPIisrate-limitedtoa
certainnumberofrequestsperday.Ifyouhavealotofdata,youmightneedtostopand



17

restartthelookupprocessseveraltimes.Sowebreaktheproblemintotwophases.

Inthefirstphasewetakeourinput"survey"datainthefile where.data andreaditone
lineatatime,andretrievethegeocodedinformationfromGoogleandstoreitina
database geodata.sqlite.BeforeweusethegeocodingAPIforeachuser-entered
location,wesimplychecktoseeifwealreadyhavethedataforthatparticularlineof
input.Thedatabaseisfunctioningasalocal"cache"ofourgeocodingdatatomake
sureweneveraskGoogleforthesamedatatwice.

Youcanrestarttheprocessatanytimebyremovingthefile geodata.sqlite.

Runthe geoload.py program.Thisprogramwillreadtheinputlinesin where.data and
foreachlinechecktoseeifitisalreadyinthedatabase.Ifwedon'thavethedatafor
thelocation,itwillcallthegeocodingAPItoretrievethedataandstoreitinthe
database.

Hereisasamplerunafterthereisalreadysomedatainthedatabase:

FoundindatabaseNortheasternUniversity

FoundindatabaseUniversityofHongKong,...

FoundindatabaseTechnion

FoundindatabaseViswakarmaInstitute,Pune,India

FoundindatabaseUMD

FoundindatabaseTuftsUniversity

ResolvingMonashUniversity

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University

Retrieved2063characters{ "results":[

{'status':'OK','results':...}

ResolvingKokshetauInstituteofEconomicsandManagement

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Kokshetau+Inst...

Retrieved1749characters{ "results":[

{'status':'OK','results':...}

...

Thefirstfivelocationsarealreadyinthedatabaseandsotheyareskipped.The
programscanstothepointwhereitfindsnewlocationsandstartsretrievingthem.

The geoload.py programcanbestoppedatanytime,andthereisacounterthatyoucan
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usetolimitthenumberofcallstothegeocodingAPIforeachrun.Giventhat
the where.data onlyhasafewhundreddataitems,youshouldnotrunintothedailyrate
limit,butifyouhadmoredataitmighttakeseveralrunsoverseveraldaystogetyour
databasetohaveallofthegeocodeddataforyourinput.

Onceyouhavesomedataloadedinto geodata.sqlite,youcanvisualizethedatausing
the geodump.py program.Thisprogramreadsthedatabaseandwritesthe
file where.js withthelocation,latitude,andlongitudeintheformofexecutable
JavaScriptcode.

5.2Visualizingnetworksandinterconnections

Inthisapplication,wewillperformsomeofthefunctionsofasearchengine.Wewill
firstspiderasmallsubsetofthewebandrunasimplifiedversionoftheGooglepage
rankalgorithmtodeterminewhichpagesaremosthighlyconnected,andthenvisualize
thepagerankandconnectivityofoursmallcorneroftheweb.WewillusetheD3
JavaScriptvisualization

library http://d3js.org/ toproducethevisualizationoutput.

5.3Visualizingmaildata

Uptothispointinthebook,youhavebecomequitefamiliarwithour mbox-
short.txt and mbox.txt datafiles.Nowitistimetotakeouranalysisofemaildatatothe
nextlevel.

Intherealworld,sometimesyouhavetopulldownmaildatafromservers.Thatmight
takequitesometimeandthedatamightbeinconsistent,error-filled,andneedalotof
cleanuporadjustment.Inthissection,weworkwithanapplicationthatisthemost
complexsofarandpulldownnearlyagigabyteofdataandvisualizeit.

Wewillbeusingdatafromafreeemaillistarchivingservicecalled www.gmane.org.
Thisserviceisverypopularwithopensourceprojectsbecauseitprovidesanice
searchablearchiveoftheiremailactivity.Theyalsohaveaveryliberalpolicyregarding
accessingtheirdatathroughtheirAPI.Theyhavenoratelimits,butaskthatyoudon't
overloadtheirserviceandtakeonlythedatayouneed.Youcanreadgmane'stermsand
conditionsatthispage:
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http://gmane.org/export.php

AWordCloudfromtheSakaiDeveloperList

Youcandownloadthisapplicationfrom:

www.py4e.com/code3/gmane.zipItisveryimportantthatyoumakeuseofthe
gmane.orgdataresponsiblybyaddingdelaystoyouraccessoftheirservicesand
spreadinglong-runningjobsoveralongerperiodoftime.Donotabusethisfreeservice
andruinitfortherestofus.WhentheSakaiemaildatawasspideredusingthissoftware,
itproducednearlyaGigabyteofdata

SakaiMailActivitybyOrganization

Thisisarelativelycomplexandsophisticatedapplicationandhasfeaturestodosome
realdataretrieval,cleaning,andvisualization.
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6.AWS

AboutLambdafunctionsandcustomskills

UsingaLambdafunctionforyourserviceeliminatessomeofthecomplexityaroundsettingupand

managingyourownendpoint:

 Youdonotneedtoadministerormanageanyofthecomputeresourcesforyourservice.

 YoudonotneedanSSLcertificate.

 YoudonotneedtoverifythatrequestsarecomingfromtheAlexaserviceyourself.Accesstoexecute

yourfunctioniscontrolledbypermissionswithinAWSinstead.

 AWSLambdarunsyourcodeonlywhenyouneeditandscaleswithyourusage,sothereisnoneedto

provisionorcontinuouslyrunservers.

 AlexaencryptsitscommunicationswithLambdautilizingTLS.Seealso AWSsecuritybestpractices.

AllowedAWSLambdaRegions

ThelistofallowedAWSLambdaregionsislistedbelow.YoucanuseanyoftheseforyourAWSLambda

functionsifyoudeterminethatistheoptimalchoiceforyourskillconfiguration.

AllowedAWSLambdaregions

USEast(Ohio) EU(Frankfurt) AsiaPacific(HongKong)

USEast(N.Virginia) EU(Ireland) AsiaPacific(Mumbai)

USWest(N.California) EU(London) AsiaPacific(Seoul)

USWest(Oregon) EU(Paris) AsiaPacific(Singapore)

SouthAmerica(SaoPaulo) MiddleEast(Bahrain) AsiaPacific(Tokyo)



21

AddanAlexaSkillsKittrigger

Beforeyouaddthetrigger,copytheskillIDfromthedeveloperconsole:

1.Openorcreateyourskillinthe developerconsole.

2.Findtheskillinthelistandclick ViewSkillID belowtheskillname.CopytheIDfromthepopup.

OnceyouhaveyourskillID,addthetriggertothefunction:

1.Logintothe AWSManagementConsole andnavigatetoAWSLambda.

2.Clickyourfunctioninthelisttoopentheconfigurationdetails.

3.Makesureyouareonthe Configuration page.

4.Inthe Designer section,under Addtriggers,click AlexaSkillsKit toselectthetrigger.

5.Under Configuretriggers,select Enable for SkillIDverification.

6.EnteryourskillIDinthe SkillID editbox.

7.Click Add.

8.Click Save tosavethechange.



22



 
 

PYTHON FOR EVERYBODY   

An Internship Project Report Submitted to the Faculty of Engineering of 

GUDLAVALLERU ENGINEERING COLLEGE  

In partial fulfillment of the requirements for the award of the Degree of 

Bachelor of Technology 

In 

Information Technology 

Presented by  

D.C.N.Raju(16481A1219) 

 

 

DEPARTMENT  OF  INFORMATION   TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, KAKINADA) 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2016-2020 

 

 



 
 

DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521356 

 
 

CERTIFICATE 

This is to certify that the project report entitled “PYTHON FOR EVERYBODY ”  is a bonafide 

record of work carried out by D.C.N.Raju (16481A1219), under my guidance and supervision in 

partial fulfillment of requirements for award of degree of Bachelor of Technology in Information 

Technology of Jawaharlal Nehru Technological University Kakinada, Kakinada during the 

year of 2019-20. 

 

 

                                                                                                            Head of the Department  

                                                                                                           Dr.CH.Kavitha M.Tech.,Ph.D., 

                                                                                                                                          Professor & H.O.D. 

 

 

 



 
 

ACKNOWLEDGEMENT 

 

The satisfaction that accompanies the successful completion of any task would be incomplete 

without the mention of people who made it possible and whose constant guidance and 

encouragements crown all the efforts with success. 

I feel elated to express our floral gratitude and sincere thanks to Dr.Ch.Kavitha, Head of the 

department, Information Technology for his encouragements all the way during analysis of the 

project. His annotations, insinuations and criticisms are the key behind the successful completion 

of the project work.   

I would like to take this opportunity to thank our beloved principal Dr.P.Ravindra Babu for 

providing a great support for us in completing our project and giving us the opportunity for doing 

project. 

My Special thanks to the faculty of our department and programmers of our computer lab. Finally, 

I thank our family members, non-teaching staff, attainders and our friends, who had directly or 

indirectly helped and supported us in completing our project in time. 

 

 

 

 

 

 

 

 



 
 

                    INDEX  

  CONTENTS         pgno 

1. PYTHON FOR EVERYBODY     1-3                                                                              

      1.1   Exploring Data Using Python      1                                         

             1.2   Variables                                                                                          1                      

             1.3   Statements                                                                                  2     

1.4   Expressions                                                            3                                              

2 . PYTHON DATA STRUCTURES                                4-7      

2.1  Strings          4                

2.2  Files                                 4           

2.3  Lists                                             5             

2.4  Dictionaries                       6                                                                   

2.5  Tuples                                             7            

3. USING PYTHON TO ACCESS WEB DATA        

3.1   Regular Expressions      8               

3.2   Character Matching in Regular Expressions    9                 

3.3   Hypertext Transfer Protocol                                                      9                      

3.4   extensible Markup Language                                                        10                   

3.5   Javascript Object Notation                                                     10                          

4.   USING DATABASES WITH PYTHON   12-15  

4.1   Database Concepts                                                      12            

             4.2   Creating a Databaase Table                                                    13                                   

4.3   Retrive or Insert a record       14 

4.4   Three Kinds of Keys      14 

4.5   Using JOIN to retrive data      15 

5. Visualizing data        16-19 

5.1    Building a google map from geocoded  data   18 

5.2    Visualizing networks and interconnections    18 

5.3    Visualizing mail data      19 

6. AWS         20-22



1 
 

                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 



7 
 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 
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database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 
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4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 
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Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 
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In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number 

of requests 

per day. If 

you have a lot 

of data, you 

might 

need to 

stop and 

restart 

the lookup 

process 

several 

times. So 

we break the 

problem 

into two 

phases. 

In the first 

phase we 

take our 

input 

"survey" data in the file where.data and read it one line at a time, and retrieve the geocoded 

information from Google and store it in a database geodata.sqlite. Before we use the geocoding 

API for each user-entered location, we simply check to see if we already have the data for that 

particular line of input. The database is functioning as a local "cache" of our geocoding data to 

make sure we never ask Google for the same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

https://www.py4e.com/code3/geodata.zip
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Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 
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In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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8. Click Save to save the change. 
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1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines Boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 

      



 
 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens. 



 
 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses [0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

 



 
 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple () 

>>>print(t) 

() 

 



 
 

             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search () function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line. Find () to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line. rstrip () 

if re.search ('^From:', line): 

print(line) 



 
 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

              

 



 
 

           4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1


 
 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 



 
 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 



 
 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

 



 
 

5. Visualizing data 

    So, far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

https://www.py4e.com/code3/geodata.zip


 
 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 



 
 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip


 
 

                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 
 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 
 

 

 
 

Forest fire prediction constitutes a significant component of forest fire management. 

It plays a major role in resource allocation, mitigation and recovery efforts. This paper 

presents a description and analysis of forest fire prediction methods based on artificial 

intelligence. A novel forest fire risk prediction algorithm, based on support vector machines, 

is presented. The algorithm depends on previous weather conditions in order to predict the 

fire hazard level of a day. The implementation of the algorithm using data from Lebanon 

demonstrated its ability to accurately predict the hazard of fire occurrence. 
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INTRODUCTION: 

 
CHAPTER-I 

INTRODUCTION 

Forest fires are an integral part of many terrestrial ecosystems such as boreal 

forests, temperate forests, Mediterranean ecosystems, savannas and grasslands, among 

others. Fires in the Mediterranean basin account for a significant percentage of total fires 

occurring worldwide. Forest fire prediction, prevention and management measures have 

become increasingly important. Systems for forest fire danger prediction represent an 

essential tool to predict forest fire risks, back up the forest fire monitoring and extinction 

phase, and to assist in the fire control planning and resource allocation. 

At present many fire risk models make use of forest fire databases to construct and 

assess probabilistic models. It proposed a model for each specific location based on its fire 

history, its elevation above sea level and the corresponding dates of fire days and non-fire 

days. The system tries to fit different probabilistic models to data from different locations. 

When the fitting is accomplished the system is used to estimate the probability of a forest 

fire taking place at a particular location and time. 

No weather parameters are used and the main output is the probability of the 

number of fires being greater than a certain threshold. This probability estimation is helpful 

for fire fighters’ resources allocation. Experiments show that the assessed risk is accurate 

for a specific area. A shortcoming of this model is its close dependency on the trained area 

and its inability to generalize the model to nearby areas. Jaiswal et al. implemented a GIS- 

based forest fire risk model, to study the relationship between vegetation, climate, 

topography and their associated factor to causing forest-fires. A forest fire risk zone map 

was constructed using a four-category risk scale. The risk range is from very high to low. 

The resulting map was found to have a strong correlation with the highly affected fire sites. 

This method is also dependent on the studied area and the model cannot be generalized to 

other lands. It is also notable that the use of satellite images and GIS is imperative in the 

construction of the models. Estimation of forest fire risk on a global scale was introduced 

by Iliadis who developed a decision support system (FFIREDESSYS) that implements 

fuzzy logic and fuzzy algebra concepts. 

The system was implemented in Greece, and it showed a good estimation of the 

forest fire risk areas but it has no indication of the estimated area of the fire which might 

compromise the resource allocation problem. Some important clustering techniques using 
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partitioning methods like k-means or density based clustering like DBSCAN that are 

normally used on spatial data, can be extended to spatiotemporal data. Many models 

implement Spatio-temporal Data Mining (STDM) techniques, and demonstrate that these 

techniques have great potential in forest fire prediction. 

1) Forecasting and trend analysis: basically one can make use of historical data 

related to burnt area to predict future forest fires. These methods can also provide the 

ability to forecast the burnt area and the length of fire field. 

2) Association rule mining for prediction of ongoing forest fire development: This 

is based on spatial forest data like the slopes or position of the slope as well as weather data 

(precipitation, wind speed and direction, temperature) and fuel type, to predict the 

spreading of the fire. It will add the ability to create logical conditions such as: if a fire 

occurs in W then it is very likely to spread towards S and allows forest fire fighters to 

obtain an optimal plan. 

3) Pattern Detection for sequence of fire events: using spatio-temporal data to 

discover sequential patterns 2010 IEEE/ASME International Conference on Advanced 

Intelligent Mechatronics Montréal, Canada, July 6-9, 2010 1311 that occur frequently, and 

hence having the ability to generate logical rules. 

4) Cluster analysis and identification of fire spots: Spatiotemporal clustering may 

discover the cells (hot spots) that have a high probability of starting a fire. The 

discrimination of fire spots will have a direct implication on the probability of forest fires. 

 
OBJECTIVES OF THE PROJECT: 

 
 To improve forest fire prevention in the Alpine territory with the creation of a shared forest fire 

danger warning system based on metrological conditions affecting fire potential and forestry types 

mostly prone to forest fires, both in current and in future climate. 

 To optimize the forest fire prevention and suppression procedures to preserve the alpine forests and 

guarantee the forest ecosystem services. 

 To define common protocol for danger level interpretation, with the univocal European forest fire 

danger scale establishment and resulting preparedness planning. 

 To facilitate modulation and coordination of altering processes and means dislocation in the 

different regions, reducing fire potentials impact and increasing public awareness. 
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PROBLEM STATEMENT: 

Forest fire prediction constitutes a significant component of forest fire 

management. It plays a major role in resource allocation, mitigation and recovery efforts. 

This paper presents a description and analysis of forest fire prediction methods based on 

artificial intelligence. A novel forest fire risk prediction algorithm, based on support vector 

machines, is presented. The algorithm depends on previous weather conditions in order to 

predict the fire hazard level of a day. The implementation of the algorithm using data from 

Lebanon demonstrated its ability to accurately predict the hazard of fire occurrence. 

 
Now we are making a change over in the existing system by using prediction we are 

going to minimize the cost and time to respond to fires by staging firefighting assets as 

close as possible to where fires are likely to occur. 
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CHAPTER 2 

LITERATURE REVIEW 

 
Literature survey plays a very important role in the project development. Literature survey 

provides the required knowledge about the project and its background. It also helps in following the best 

practices in project development. Literature survey also helps in understanding the risk and feasibility of 

the project. The feasibility of the project depends upon the risk of the project. If the resources, time and 

money are not available for the project development, then the risk is higher. Literature survey also gives 

light on various tools, platforms and operating systems suitable for project development. Once 

programming begins then the programmers require a lot of support and advice. 

The forest fires are a common occurrence in most parts of the world and they 

cause a lot of damage to biodiversity as well as to the local ecology. There have been many studies 

conducted to know its causes, consequences and then plans made to manage these forest fires. The studies 

conducted so far are reviewed in brief as comprehensive national, regional or global statistics on wild fires 

are not available that would allow a reliable and precise comparison of the global fire occurrence in the 

1980s and 1990s. However, some general observations can be made. Both decades experienced high inter- 

annual regional and national variability of fire occurrence and fire impacts. ‘El Nino’ episodes such as in 

1982-1983 and 1997-1998 were the most important climatic oscillations affecting area burned and fire 

impacts in both decades. 

 In this paper, author describes the capabilities of various algorithms in predicting several weather 

phenomena such as temperature, windy, humidity, rainfall these parameters concluded that major 

techniques like decision trees, artificial neural networks, clustering and regression algorithms are 

suitable to predict weather phenomena. This shows that the decision trees and k-means clustering 

are best-suited data mining techniques for this application. 

Many authors conclude that classification and summarization are the two main data mining 

techniques widely use in Weak and Rapid Miner tool for weather forecasting. 
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CHAPTER 3 

PROPOSED METHOD 

METHODOLOGY: 

The dataset was taken from ‘kaggle.com’. The Forest Fire Prediction Dataset 

comprised of 13 different attributes of 518 values. The customers were described as either  

1 or 0 on the basis of city category. The detailed description of the dataset is shown in 

Table. The table provide details about the attribute and attribute type. As clearly visible 

from the table, all the features except sex are real valued integers. 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analysing the training dataset. 

This is one of the most, if not the most essential concept you study when you learn Data 

Science. We use the training dataset to get better boundary conditions which could be used 

to determine each target class. Once the boundary conditions are determined, the next task 

is to predict the target class. The whole process is known as classification. 

 

Basic Terminology in Classification Algorithms : 

 
Classifier: An algorithm that maps the input data to a specific category. 

Classification model: A classification model tries to draw some conclusion from the input values 

given for training. It will predict the class labels/categories for the new data. 

Feature: A feature is an individual measurable property of a phenomenon being observed. 

Binary Classification: Classification task with two possible outcomes. 

o E.g.: Gender classification (Male / Female) 

Multi-class classification: Classification with more than two classes. In multi-class classification, 

each sample is assigned to one and only one target label. 

o E.g.: An animal can be a cat or dog but not both at the same time. 

Multi-label classification: Classification task where each sample is mapped to a set of target labels 

(more than one class). 

o E.g.: A news article can be about sports, a person, and location at the same 

time. 

 
The classification algorithms we are considering for our model are 

 Logistic Regression 
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 Decision Tree 

 Random Forest 

Logistic Regression: 

 

Logistic regression is a statistical method for predicting binary classes. The outcome or target 

variable is dichotomous in nature. Dichotomous means there are only two possible classes. For example, it 

can be used for cancer detection problems. It computes the probability of an event occurrence. 

 
It is a special case of linear regression where the target variable is categorical in nature. It uses a log of odds 

as the dependent variable. Logistic Regression predicts the probability of occurrence of a binary event 

utilizing a logistic function. 

 
Linear Regression Equation: 

 
 

 
Where, y is dependent variable and x1, x2 ... and Xn are explanatory variables. Sigmoid Function: 

Apply Sigmoid function on linear regression: 

 
 

Properties of Logistic Regression: 

 
The dependent variable in logistic regression follows Bernoulli Distribution. 

Estimation is done through maximum likelihood. 

No R Square, Model fitness is calculated through Concordance, KS-Statistics. 

 
Advantages 

 Because of its efficient and straightforward nature, doesn't require high computation power, easy to 

implement, easily interpretable, used widely by data analyst and scientist. 

 Also, it doesn't require scaling of features. Logistic regression provides a probability score for 

observations. 

 
Disadvantages 

 Logistic regression is not able to handle a large number of categorical features/variables. 

 It is vulnerable to over fitting. 

 Also, can't solve the non-linear problem with the logistic regression that is why it requires a 

transformation of non-linear features. 

 Logistic regression will not perform well with independent variables that are not correlated to the 

target variable and are very similar or correlated to each other. 
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Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter. 

 The main objective of using Decision Tree in this research work is the prediction of 

target class using decision rule taken from prior data. 

  It uses nodes and inter nodes for the prediction and classification. Root nodes 

classify the instances with different features. 

  Root nodes can have two or more branches while the leaf nodes represent 

classification. 

 In every stage, Decision tree chooses each node by evaluating the highest 

information gain among all the attributes. 

Decision Tree consists of : 

 
Nodes : Test for the value of a certain attribute. 

 
Edges/ Branch : Correspond to the outcome of a test and connect to the next node or leaf. 

 
Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class distribution). 

 

 

 
Figure 1 : Decision Tree 

 
To understand the concept of Decision Tree consider the above example. Let’s say you want 

to predict whether a person is fit or unfit, given their information like age, eating habits, 

physical activity, etc. The decision nodes are the questions like ‘What’s the age?’, ‘Does he 

exercise?’, ‘Does he eat a lot of pizzas’? And the leaves represent outcomes like either ‘fit’, 

or ‘unfit’. 

 

There are two main types of Decision Trees: 
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1. Classification Trees 

 
2. Regression Trees 

1. Classification trees (Yes/No types) : 

 
What we’ve seen above is an example of classification tree, where the outcome was a 

variable like ‘fit’ or ‘unfit’. Here the decision variable is Categorical/ discrete.Such a tree is 

built through a process known as binary recursive partitioning. This is an iterative process 

of splitting the data into partitions, and then splitting it up further on each of the branches. 

 

 

 

Figure 2 : Example of a Classification tree 

 
 

2. Regression trees (Continuous data types) : 

 
Decision trees where the target variable can take continuous values (typically real numbers) 

are called regression trees. (e.g. the price of a house, or a patient’s length of stay in a 

hospital). 
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Figure 3 : Example of Regression Tree 

 
 

Creation of Decision Tree: 

 
In this method a set of training examples is broken down into smaller and smaller 

subsets while at the same time an associated decision tree get incrementally developed. At 

the end of the learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or 

dense) regions and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a 

series of tests that determine the class label of the example. These tests are organized in a 

hierarchical structure called a decision tree. Decision Trees follow Divide-and-Conquer 

Algorithm. 

Divide and Conquer: 

 
Decision trees are built using a heuristic called recursive partitioning. This approach 

is also commonly known as divide and conquer because it splits the data into subsets, which 

are then split repeatedly into even smaller subsets, and so on and so forth until the process 

stops when the algorithm determines the data within the subsets are sufficiently 

homogenous, or another stopping criterion has been met. 
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Basic Divide-and-Conquer Algorithm: 

 
1. Select a test for root node. Create branch for each possible outcome of the test. 

 
2. Split instances into subsets. One for each branch extending from thenode. 

 
3. Repeat recursively for each branch, using only instances that reach thebranch. 

 
4. Stop recursion for a branch if all its instances have the same class. 

 
 

Decision Tree Classifier: 

 
  Using the decision algorithm, we start at the tree root and split the data on the feature 

that results in the largest information gain (IG) (reduction in uncertainty towards the 

final decision). 

 

  In an iterative process, we can then repeat this splitting procedure at each child  

node until the leaves are pure. This means that the samples at each leaf node all belong 

to the same class. 

 

  In practice, we may set a limit on the depth of the tree to prevent over fitting. We 

compromise on purity here somewhat as the final leaves may still have some impurity. 

Entropy : 

In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that 

information. 

 

 

 
Information Gain: 

 

 
Information gain can be defined as the amount of information gained about a random 

variable or signal from observing another random variable. It can be considered as the 

difference between the entropy of parent node and weighted average entropy of child nodes. 
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Gini Impurity : 

 

 
Gini impurity is a measure of how often a randomly chosen element from the set would be 

incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 

 

 

 

 
Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 

 

 

 

 

 

 
Figure 4 : Entropy VS Gini 
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Advantages of Classification with Decision Trees: 

 
1. Inexpensive to construct. 

 
2. Extremely fast at classifying unknown records. 

 
3. Easy to interpret for small-sized trees 

 
4. Accuracy comparable to other classification techniques for many simple datasets. 

 
5. Excludes unimportant features. 

 
 

Disadvantages of Classification with Decision Trees: 

 
1. Easy to over fit. 

 
2. Decision Boundary restricted to being parallel to attribute axes. 

 
3.  Decision tree models are often biased toward splits on features having a large 

number of levels. 

 

4. Small changes in the training data can result in large changes to decisionlogic. 

 
5.  Large trees can be difficult to interpret and the decisions they make may seem 

counter intuitive. 

 

Applications of Decision trees in real life : 

 
1.  Biomedical Engineering (decision trees for identifying features to be used in 

implantable devices). 

 

2. Financial analysis (Customer Satisfaction with a product or service). 

 
3. Astronomy (classify galaxies). 

 
4. System Control. 

 
5. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

 
6. Medicines (diagnosis, cardiology, psychiatry). 
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Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for 

classification and regression. It is also the most flexible and easy to use algorithm. A forest 

is comprised of trees. It is said that the more trees it has, the more robust a forest is. 

Random forests creates decision trees on randomly selected data samples, gets prediction 

from each tree and selects the best solution by means of voting. It also provides a pretty 

good indicator of the feature importance. 

Random forest has a variety of applications, such as recommendation engines, 

image classification and feature selection. It can be used to classify loyal loan applicants, 

identify fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, 

which selects important features in a dataset. 

 

The Random Forest is a model made up of many decision trees. Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key 

concepts that gives it the name random: 

 

 Random sampling of training data points when building trees 

 
 Random subsets of features considered when splitting nodes 

Random sampling of training observations: 

 When training, each tree in a random forest learns from a random sample of thedata points. 

 
 The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

 The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

 

 At test time, predictions are made by averaging the predictions of each decision tree. 

 

Random subsets of features for splitting nodes: 
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 The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decisiontree. 

 
 Generally this is set to sqrt(n_features) for classification meaning that if there are 16 features, at 

each node in each tree, only 4 random features will be considered for splitting the node. 

 
 The random forest can also be trained considering all the features at every node as is common in 

regression. These options can be controlled in the Scikit-Learn Random Forest implementation. 

 
How Random Forest algorithm works : 

 
There are two stages in Random Forest algorithm, one is random forest creation, the other is 

to make a prediction from the random forest classifier created in the first stage. The whole 

process is shown below, and it’s easy to understand using the figure. 

 

Here the author firstly shows the Random Forest creation pseudo code: 

 

 
1. Randomly select “K” features from total “m” features where k << m 

 
2. Among the “K” features, calculate the node “d” using the best splitpoint 

 
3. Split the node into daughter nodes using the best split 

 
4. Repeat the a to c steps until “l” number of nodes has been reached 

 
5.  Build forest by repeating steps a to d for “n” number times to create “n” number of 

trees 

The following Figure shows the process of randomly selecting features: 

 
Figure 5 : Random Selection 
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In the next stage, with the random forest classifier created, we will make the prediction. The 

random forest prediction pseudo code is shown below: 

 

1.  Takes the test features and use the rules of each randomly created decision tree to 

predict the outcome and stores the predicted outcome (target) 

 

2. Calculate the votes for each predicted target 

 
3.  Consider the high voted predicted target as the final prediction from the random 

forest algorithm. The process is easy to understand, but it’s somehow efficient. 

Advantages of Random Forest: 

 
1. Random Forest is based on the bagging algorithm and uses Ensemble Learning Technique.It creates as 

many trees on the subset of the data and combines the output of all trees. 

 

2. In this way it reduces over fitting problem in decision trees and also reduces the variance and therefore 

improves the accuracy. 

 

3. Random Forest works well with both categorical and continous variables.Random Forest can 

automatically handle missing values. 

 

No Feature Scaling Required: In case of Random Forest as it uses rule based approach instead of distance 

calculation. 

 

Handles non-linear parameters Efficiently: These don’t affect the performance of a random forest unlike 

curve based algorithms. 

 

4. Random Forest can automatically handle missing values. 

 

5. Random Forest is usually robust to outliers and can handle them automatically. 

 

6. Random Forest algorithm is very stable. Even if a new data point is introduced in the dataset,the overall 

algorithm is not affected much since the new data may impact one tree, but it is very hard for it to impact all 

the trees. 

 

7. Random Forest is Comparatively less impacted by noise. 

 
Disadvantages of Random Forest: 

 
1. An ensemble model is inherently less interpretable than an individual decision tree 

 
2. Training a large number of deep trees can have high computational costs (but can be 

parallelized) and use a lot of memory 
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3. Predictions are slower, which may create challenges for applications 

 

Applications of Random Forest: 

 

 For the application in banking, Random Forest algorithm is used to find loyal customers, 

which means customers who can take out plenty of loans and pay interest to the bank 

properly, and fraud customers, which means customers who have bad records like failure to 

pay back a loan on time or have dangerous actions. 

 
 For the application in medicine, Random Forest algorithm can be used to both identify the 

correct combination of components in medicine, and to identify diseases by analyzing the 

patient’s medical records. 

 

 For the application in the stock market, Random Forest algorithm can be used to identify a 

stock’s behavior and the expected loss or profit. 

 

 For the application in e-commerce, Random Forest algorithm can be used for predicting 

whether the customer will like the recommend products, based on the experience of similar 

customers. 

IMPLEMENTATION : 

Here we are implementing our model as per the following figure. 
 
 

 

Figure 6 : Architecture of our model 

 
 

For any model we should provide the dataset as the input and we should preprocess it and 

then we will select the model and measure the accuracy for our model. An algorithm which 

provides high accuracy will be considered as the best algorithm for our model. 

 

 

Data preprocessing : 
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In the data preprocessing we will preprocess the dataset and handle the null values and 

missing values. Data preprocessing is a data mining technique that involves transforming 

raw data into an understandable format. Real-world data is often incomplete, inconsistent, 

and/or lacking in certain behaviors or trends, and is likely to contain many errors. Data 

preprocessing is a proven method of resolving such issues. 

In Real world data are generally incomplete: lacking attribute values, lacking certain 

attributes of interest, or containing only aggregate data. Noisy: containing errors or outliers. 

Inconsistent: containing discrepancies in codes or names. 

 
 

Figure 7 : Machine Learning Process 

 
 

Steps in Data Preprocessing: 

 

Step 1: importing libraries 
 
 

 
NumPy: 

  It is a numeric python module which provides fast maths functions for 

calculations. 

 It is used to read data in numpy arrays and for manipulation purpose. 

Pandas : 

 Used to read and write different files. 
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 Data manipulation can be done easily with dataframes. 

 
 

Step 2 : importing dataset 

Step 3 :Check out the missing value 

Step 4 : See the Categorical Values 

 
 

Step 5 : Converting gender into binary values 

 
 

Step 6: Separate the training and testing data 
 

Step 7 :Importing the random forest classifier as DecisionTreeClassifier 
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Step 6 : Predicting the Accuracy Scores : 
 

 

 

 

Accuracy Score 
 

Sample Prediction 
 

 

Confusion Matrix is a useful machine learning method which allows you to measure 

Recall, Precision, Accuracy, and AUC-ROC curve. 

 

Prediction Score 
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For Logistic Regression: 
 

 

For Decision Tree Classifier: 
 

DATA PREPARATION: 

We are considering our dataset from kaggle.com. The following figure shows how our 

dataset looks: 

Figure 8 : Forest Fire prediction Dataset 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Results : 

Dataset that we considered for our Forest Fire Prediction Recognition model is: 
 

 

 
Figure 9 : Forest Fire Prediction Dataset 

 
 

Heat Map for our model: 
 

 

Figure 10 : Heat Map 

 

 
AUC and ROC Curves : 

For Logistic Regression: 
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Figure 11 : AUC and ROC Curves for Logistic Regression 

For Decision Tree: 

 

Figure 12 : AUC and ROC Curves for Decision Tree 

For Random Forest : 
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Figure 13 : AUC and ROC Curves for Random Forest 

User Interface(UI): 

 

Figure 14 : Node-RED Flow 
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Node-RED: Node-RED(Figure 18) is a programming tool for writing together hardware 

devices, APIs and online services in new and interesting ways. It provide a browser-based 

editors that makes it easy to write together flows using the wide range of nodes the palette 

that can be deployed to its runtime in a single click. 

 

 

 

 

 

 

 

Figure 15 : Prediction Output 
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Discussions: 

We consider the Random Forest here. Because the accuracy we get is more compared to all 

the models. Random Forest is a classification algorithm. It is used to predict a binary 

outcome (0/1, Yes/No, True/False) from the set of independent variables. The above two 

figures shows the output of the Black Friday Sales Prediction. In the fig19 the values are 

related to the person was coming from “city_category_A”. In fig 20 the values are related 

to the person coming from “city_category_B”. 
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CHAPTER 5 

CONCLUSION 

In conclusion, a neural-networks-based approach to the problem of predicting forest 

fires has been presented and discussed. The proposed neural network is a multilayer 

perception whose number and size of hidden layers can be heuristically determined for each 

application using its available data examples. The learning algorithm used to train this 

neural network is the back propagation algorithm ensures the convergence to a local 

minimum of the global error observed at the output layer of the network. This algorithm  

has been coded using C++ language and the resulting program was applied to real test data 

related to the Montesinho natural park in Portugal, which is one of the world regions most 

concerned with forest _res. The used dataset is publicly available at the UCI machine 

learning repository .Results of this application are satisfying and encourage the 

continuation of this study in order, for instance, to reduce the sensitivity of the method to 

architectural and algorithmic parameters, particularly the size of hidden layers and the 

stopping criterion .An example of future work would be the use of genetic algorithms in 

order to optimize the architectural parameters of the network , which tend to search the 

space of possible solutions globally, thus reducing the chance of getting stuck in local 

maxima . 
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1  

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

1. Python for Everybody 

 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem  to  having  fun  to  helping  someone  else  solve  a  problem.  This  book  assumes   

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

 Variables: 

One  of  the  most  powerful  features  of  a  programming  language  is  the  ability  to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example  makes  three  assignments.  The  first  assigns  a  string  to  a  new  variable  

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 
Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 
 

 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable  and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they  

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can  create  one  with  empty 

brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 



7  

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must  tell the database  in  advance the  names of each of  

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

 Retrieve and/or insert a record: 
 

 

 

 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows  from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables,  linked  together   using   primary  and   foreign  keys,   we   need   to   be   able   to  build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 
 

 
 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time,   and   retrieve   the   geocoded   information   from   Google   and   store   it   in   a  

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once  you  have  some  data  loaded  into geodata.sqlite,  you   can   visualize  the  data  using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 Visualizing mail data 

Up  to  this  point  in  the  book,  you   have   become   quite   familiar   with   our mbox-   

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next  

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot  of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only  

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

• You do not need to administer or manage any of the compute resources for your service. 

 

• You do not need an SSL certificate. 

 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 
 
 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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  4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

https://www.py4e.com/code3/geodata.zip


17 
 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1. Python for Everybody 
Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 
programs for many reasons, ranging from making your living to solving a difficult data analysis 
problem to having fun to helping someone else solve a problem. This book assumes 
that everyone needs to know how to program, and that once you know how to program you will 
figure out what you want to do with your newfound skills. 

 

 
Programmers add an operating system and a set of applications to the hardware and we end up 
with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 
things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 
only knew the language to speak to explain to the computer what we would like it to "do next". If 
we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 
Interestingly, the kinds of things computers can do best are often the kinds of things that we 
humans find boring and mind-numbing. 

 
Variables: 
One of the most powerful features of a programming language is the ability to 
manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 
named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 
of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

Statements: 
A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 
statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 
results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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Expressions: 
An expression is a combination of values, variables, and operators. A value all by itself is 
considered an expression, and so is a variable, so the following are all legal expressions 
(assuming that the variable x has been assigned a value): 

 

boolean expression 
An expression whose value is either True or False. 

chained conditional 
A conditional statement with a series of alternative branches. 

comparison operator 
One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 
A statement that controls the flow of execution depending on some condition. 

compound statement 
A statement that consists of a header and a body. The header ends with a colon (:). The 
body is indented relative to the header. 

logical operator 
One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 
A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 
A list of the functions that are executing, printed when an exception occurs. 

17 

x 

x + 17 
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2. Python Data Structures 

Strings: 

A string is a sequence 
A string is a sequence of characters. You can access the characters one at a time with the bracket 
operator: 

 

The second statement extracts the character at index position 1 from the fruit variable and 
assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 
sequence you want (hence the name). 

 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 
from the beginning of the string, and the offset of the first letter is zero. 

 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

Files 

Persistence 
So far, we have learned how to write programs and communicate our intentions to the Central 
Processing Unit using conditional execution, functions, and iterations. We have learned how to 
create and use data structures in the Main Memory. The CPU and memory are where our 
software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 
erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 
our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 
Later we will see how to work with database files which are binary files, specifically designedto 
be read and written through database software. 

 
Lists 

A list is a sequence 
Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 
can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 
brackets ("[" and "]"): 

 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 
brackets, []. 

 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 
The syntax for accessing the elements of a list is the same as for accessing the characters of a 
string: the bracket operator. The expression inside the brackets specifies the index. Remember 
that the indices start at 0: 

 

 

Dictionaries: 
A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 
dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets: 

 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 
three items. But if you print eng2sp, you might be surprised: 

 
 

Tuples: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 
they are indexed by integers. The important difference is that tuples are immutable. Tuples are 
also comparable and hashable so we can sort lists of them and use tuples as key values in Python 
dictionaries. 

 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 
identify tuples when we look at Python code: 

 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

Regular expressions: 
So far we have been reading through files, looking for patterns and extracting various bits of 
lines that we find interesting. We have beenusing string methods like split and find and using 
lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 
simplest use of the regular expression library is the search() function. The following program 
demonstrates a trivial use of the search function. 

 

We open the file, loop through each line, and use the regular expression search() to only print out 
lines that contain the string "From:". This program does not use the real power of regular 
expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 
that allow us to more precisely control which lines match the string. Adding these special 
characters to our regular expression allow us to do sophisticated matching and extraction while 
writing very little code. 

 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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Character matching in regular expressions: 
There are a number of other special characters that let us build even more powerful regular 
expressions. The most commonly used special character is the period or full stop, which matches 
any character. 

In the following example, the regular expression F..m: would match any of the strings"From:", 
"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 
character. 

 

 
Hypertext Transfer Protocol – HTTP: 
A socket is much like a file, except that a single socket provides a two-way connection between 
two programs. You can both read from and write to the same socket. If you write something to a 
socket, it is sent to the application at the other end of the socket. If you read from the socket, you 
are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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eXtensible Markup Language - XML 
XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 
an XML document: 

 

 
JavaScript Object Notation – JSON: 
The JSON format was inspired by the object and array format used in the JavaScript language. 
But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 
influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 
Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 
A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 
database is on disk (or other permanent storage), so it persists after the program ends. Because a 
database is stored on permanent storage, it can store far more data than a dictionary, which is 
limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 
Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 
book because it is a very common database and is already built into Python.  SQLite is designed to 
be embedded into other applications to provide database support within the application. For 
example, the Firefox browser also uses the SQLite database internally as do many other products. 

 
Database concepts: 
When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 
data structures in a database are: tables, rows, and columns. 

 

Relational Databases 
 

Creating a database table: 
Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 
the columns in the table and the type of data which we are planning to store in each column. 
When the database software knows the type of data in each column, it can choose the most 
efficient way to store and look up the data based on the type of data. 
You can look at the various data types supported by SQLite at the following url 

 
Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 
is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 
as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 
current directory. If the file does not exist, it will be created. The reason this is called a 
"connection" is that sometimes the database is stored on a separate "database server" from the 
server on which we are running our application. In our simple examples the database will just be 
a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 
database. Calling cursor() is very similar conceptually to calling open() when dealing with text 
files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 
using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 
different database vendors to allow us to learn a single database language. The database language 
is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 
show the SQL keywords in uppercase and the parts of the command that we are adding (such as 
the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 
simply to allow us to run the same program to create the Tracks table over and over again 
without causing an error. Note that the DROP TABLE command deletes the table and all of its 
contents from the database (i.e., there is no "undo"). 
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The second command creates a table named Tracks with a text column named title and an integer 
column named plays. 

 

 

Retrieve and/or insert a record: 
 

 
Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 
data model, the name field is a logical key. It is the screen name for the user and we 
indeed look up a user's row several times in the program using the name field. You will 
often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 
logical key is how we look up a row from the outside world, it makes little sense to allow 
multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 
generally has no meaning outside the program and is only used to link rows from 
different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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the row using the primary key is the fastest way to find the row. Since primary keys are 
integer numbers, they take up very little storage and can be compared or sorted very 
quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 
different table. An example of a foreign key in our data model is the from_id. 

 
Using JOIN to retrieve data: 
Now that we have followed the rules of database normalization and have data separated into two 
tables, linked together using primary and foreign keys, we need to be able to build 
a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 
that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 
 
 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 
together to manage and visualize data. You might use these applications as sample code to help 
get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 
execute. 

 
Building a Google map from geocoded data 
In this project, we are using the Google geocoding API to clean up some user-entered geographic 
locations of university names and then placing the data on a Google map. 

Google 
Map 

To get 
started, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 
number of requests per day. If you have a lot of data, you might need to stop and restart the 
lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 
time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 
simply check to see if we already have the data for that particular line of input. The database is 
functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 
same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 
line check to see if it is already in the database. If we don't have the data for the location, it will 
call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 
the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 
limit the number of calls to the geocoding API for each run. Given that the where.data only has a 
few hundred data items, you should not run into the daily rate limit, but if you had more data it 
might take several runs over several days to get your database to have all of the geocoded data 
for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 
the geodump.py program. This program reads the database and writes the file where.js with the 
location, latitude, and longitude in the form of executable JavaScript code. 

Visualizing networks and interconnections 
In this application, we will perform some of the functions of a search engine. We will first spider 
a small subset of the web and run a simplified version of the Google page rank algorithm to 
determine which pages are most highly connected, and then visualize the page rank and 
connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

Visualizing mail data 
Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 
level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 
some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 
adjustment. In this section, we work with an application that is the most complex so far and pull 
down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 
service is very popular with open source projects because it provides a nice searchable archive of 
their email activity. They also have a very liberal policy regarding accessing their data through 
their API. They have no rate limits, but ask that you don't overload their service and take only 
the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 
responsibly by adding delays to your access of their services and spreading long-running jobs 
over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 
the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 

 
 

 
 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 
retrieval, cleaning, and visualization. 

 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 
About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 
 You do not need to administer or manage any of the compute resources for your service. 

 
 You do not need an SSL certificate. 

 
 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 
to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 
 

Allowed AWS Lambda Regions 
 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 
 

Allowed AWS Lambda regions 

 
US East (Ohio) 

 
EU (Frankfurt) 

 
Asia Pacific (Hong Kong) 

 
US East (N. Virginia) 

 
EU (Ireland) 

 
Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 
 

Before you add the trigger, copy the skill ID from the developer console: 
 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 
 

Once you have your skill ID, add the trigger to the function: 
 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 
 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 
 

5. Under Configure triggers, select Enable for Skill ID verification. 
 

6. Enter your skill ID in the Skill ID edit box. 
 

7. Click Add. 
 

8. Click Save to save the change. 
 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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8. Click Save to save the change. 
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



6 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

              4. Using Databases with Python 
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A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

https://www.py4e.com/html3/15-database#fn1
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cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 
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integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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8. Click Save to save the change. 
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

 

  4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 



14 
 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 
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• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 
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Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, 

download the 

application 

from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

https://www.py4e.com/code3/geodata.zip
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Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  
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library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization.  

 

 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
The Online Food Delivery System is widely used to maintain several activities of the hotel. It reduces 

the time management of the people because if we need something like breakfast, lunch, dinner, etc…to buy 

those things we need to go for hotel, it is very difficult for people so we can utilise this system and make our 

work easier. We can find our favourite food from our favourite restaurant’s and make our day happy. Many 

people are making use of this system to have a free time to manage their daily works. The main objective of 

the project is to manage the details of food items, category, cart, order, customer details. It is safe for customer 

because they can avoid travelling to buy food at night time. The main motive of this project is to satisfy the 

customer needs. In growing technology changes the needs of the people, to satisfy that we can develop our 

project called “Online Food Delivery System”. 
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1. INTRODUCTION 

 
Online ordering system that I am proposing here, greatly simplifies the Ordering process for both 

the customer and the restaurant .system presents an interactive and up-to-date menu with all available options 

in an easy to the manner. Customer can choose one or more items to place an order which will land in the cart. 

Customer can vie all the order details in the cart before checking out. 

At the end, customer gets order confirmation details. Once the order is placed it is entered in the 

database and retrieved in pretty much real time. This allows Restaurants Employees to quickly go through the 

orders as they are received and process all orders efficiently and effectively with minimal delays and confusion 

 
 

2. PROBLEM DEFINITION 

The online food ordering system sets up a food menu online and customers can easily place 

the order as per they like. Also, the online customers can easily track their orders. The management maintains 

customer’s database, and improve food delivery service. 

This system also provides a feedback system in which user can rate the food items. Also, the 

proposed system can recommend hotels, food, based on the ratings given by the user, the hotel staff will be 

informed for the improvements along with the quality. The payment can be made online or cash or pay-on 

delivery system. For more secured ordering separate accounts are maintained for each user by providing them 

an ID and a password. 



6  

 

3. SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 
 

 

In existing system for giving any orders users should visit hotels or restaurants to know about food items and 

then give order and pay advance. In this method time and manual work is required. Maintaining critical 

information in the files and manuals is full of risk and a tedious process. 

 
 

DISADVANTAGES: 

 

• One of the biggest disadvantages in online food ordering is the place or exact location of the 
customer. ... 

• The next disadvantage is the menu choice. ... 

• Prevention and Preparation factor of food is dangerous. ... 

• The food may not be as good as it appears to be in the food ordering app. 

 

3.2 PROPOSED SYSTEM 

 

To overcome the limitations of above system, an Online Food Ordering System based on 

Internet of Things is proposed. It is a wireless food ordering system using android devices. Android devices 

have gained immense popularity and have revolutionized the use of mobile technology in the automation of 

routine task in wireless environment. Android is a Linux based operating system for mobile devices such as 

smart phones and tablets. To develop a reliable, convenient and accurate Food Ordering System is considered 

as a general Objective of the study. To develop a system that will surely satisfied the customer service will be 

considered as an objective. One of the Objective is to design a system that is able to accommodate huge amount 

of orders at a time and automatically compute the bill. To evaluate its performance and acceptability in terms 

of security, user-friendliness, accuracy and reliability is an important objective. To improve the communication 

between the client and customers is one of the objective. 
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4. FEASIBILITY STUDY 

Preliminary investigation examine project feasibility, the likelihood the system will be useful to the 

organization. The main objective of the feasibility study is to test the Technical, Operational and Economical 

feasibility for adding new modules and debugging old running system. 

 
 

TYPES OF FEASIBILITY 

• Technical Feasibility 

• Operation Feasibility 

• Economical Feasibility 

 
 

4.1 TECHNICAL FEASIBILITY 

The technical issue usually raised during the feasibility stage of the investigation includes the 

following: 

Do the proposed equipments have the technical capacity to hold the data required to use the new system? Will 

the proposed system provide adequate response to inquiries, regardless of the number or location of users? 

 
 

4.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information system. That will meet 

the organization’s operating requirements. Operational feasibility aspects of the project are to be taken as an 

important part of the project implementation. 

 
 

4.3 ECONOMIC FEASIBILITY 

A system can be developed technically and that will be used if installed must still be a good investment 

for the organization. In the economical feasibility, the development cost in creating the system is evaluated 

against the ultimate benefit derived from the new systems. Financial benefits must equal or exceed the costs. 
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5. PROJECT OVERVIEW 

This project is useful for ordering the food in online by accessing the location of customer food will be 

delivered. By selecting the food type customer can select veg, non-veg, snacks. 

 
 

5.1 MODULES 

• Main Page. 

• Register Page. 

• Login Page. 

 
 

Main Page 

In main page we can have a idea about the information of food details. 

 
Register page 

In this page user can register and login into the website and can search the food details and order them. 

 
Login page 

After register user can login through the login page and can order the food. 
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6. SYSTEM REQUIREMENTS 

6.1 SOFTWARE REQUIREMENTS 

Operating System : Windows XP (service pack2) 

Technology : .NET 

Web Server : IIS 

Database : SQL 2012 

Software’s : Microsoft Visual Studio 2012, MS Office 2007 

 

 

 
6.2 HARDWARE REQUIREMENTS 

Hardware : Pentium  based  system  with  a  minimum  of P4 RAM : 

256(MINIMUM) 
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7. SYSTEM ARCHITECTURE 
 

 

 

 

 
 

 
Fig (7) Dataflow Diagram 

 
 

Model–view–controller (mvc) is a software architecture pattern which separates the representation of 

information from the user's interaction with it. The model consists of application presentation, business rules, 

database, and functions. A view can be any output representation of data, such as a chart or a diagram. Multiple 

views of the same data are possible, such as a bar chart for management and a tabular view for accountants. 

The controller mediates input, converting it to commands for the model or view. 
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UML Diagrams 

8. SYSTEM DESIGN 

UML stands for Unified Modelling Language. UML is a language for specifying, visualizing and 

documenting the system. This is the step while developing any product after analysis. The goal from this is to 

produce a model of the entities involved in the project which later need to be built. The representation of the 

entities that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

• Class diagram 

• Use Case 

• Sequence diagram 

 
 

8.1 CLASS DIAGRAM: 

Fig (8.1)   CLASS DIAGRAM 
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8.2 USECASE DIAGRAM 
 

 

 

 

 

 

Fig (8.2) USECASE DIAGRAM 
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8.3 SEQUENCE DIAGRAM: 
 
 

 

 

Fig (8.3) SEQUENCE DIAGRAM 
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9. DATA BASE DESIGN 

9.1.1 :CUSTOMER DETAILS 
 

 

9.1.2 
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10. SCREENSHOTS 
 

MAIN PAGE 
 

 

 
This is the main page each every module wants any information the open that page view information in that 

particular page. 

REGISTER 
 

 



16  

 

LOGIN PAGE 
 

 

Each and every module will login to their respective pages from this page by using their user id and password. 

 

 
MENU 
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BIRYANI’S 
 
 

 

NONVEG CURRIES 
 

 

 

 
VEG CURRIES 
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STARTERS 
 

 

CART IMAGE 
 

 



19  

 

 
 

 

 

CHECKOUT PAGE 
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FEEDBACK 
 



21  

11. CONCLUSION 

In this fast moving life where people don't have time to shop manually, online shopping has 

emerged as a time saving and convenient way of shopping. Thus, Online Food Ordering System has become 

a boon for the restaurant owners who do not want their customers to move away just because of the scarcity 

of time. Customer is the king for every business and nobody wants to lose the profitable customers. The 

online food ordering system provides various features to your customers so as to keep in the list of your 

'regular customers'. Customers can enjoy the convenience of ordering food online while sitting at their 

homes/offices. This results in a comfort for both restaurant owners as well as their customers as there is no 

more annoying phone call or pamphlet/brochure based food ordering. 

The Online Food Ordering System helps the restaurant owners to upload their menus online so 

that they can be easily managed or changed and customers can order online for their favourite cuisines. 

Moreover recipes can be customized according to the taste and preferences of the customers. Adding more 

to this, the system has various others features which prove to be propitious for the restaurant owners. 
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1.PythonforEverybody

1.1 ExploringDataUsingPython3

Whyshouldyoulearntowriteprograms?

Writingprograms(orprogramming)isaverycreativeandrewardingactivity.Youcan
writeprogramsformanyreasons,rangingfrom makingyourlivingtosolvingadifficult
dataanalysisproblem tohavingfuntohelpingsomeoneelsesolveaproblem.This
bookassumesthat everyone needstoknowhowtoprogram,andthatonceyouknow
howtoprogram youwillfigureoutwhatyouwanttodowithyournewfoundskills.



Programmersaddanoperatingsystem andasetofapplicationstothehardwareand
weendupwithaPersonalDigitalAssistantthatisquitehelpfulandcapableofhelping
usdomanydifferentthings.

Ourcomputersarefastandhavevastamountsofmemoryandcouldbeveryhelpfulto
usifweonlyknewthelanguagetospeaktoexplaintothecomputerwhatwewouldlike
itto"donext".Ifweknewthislanguage,wecouldtellthecomputertodotasksonour
behalfthatwererepetitive.Interestingly,thekindsofthingscomputerscandobestare
oftenthekindsofthingsthatwehumansfindboringandmind-numbing.

1.2Variables:

Oneofthemostpowerfulfeaturesofaprogramminglanguageistheabilityto
manipulate variables.Avariableisanamethatreferstoavalue.

An assignmentstatement createsnewvariablesandgivesthem values:

>>>message='Andnowforsomethingcompletelydifferent'

>>>n=17

>>>pi=3.1415926535897931

Thisexamplemakesthreeassignments.Thefirstassignsastringtoanewvariable
named message;thesecondassignstheinteger17to n;thethirdassignsthe
(approximate)valueof π to pi.

Todisplaythevalueofavariable,youcanuseaprintstatement:

>>>print(n)

17

>>>print(pi)

3.141592653589793

Thetypeofavariableisthetypeofthevalueitrefersto.



>>>type(message)

<class'str'>

>>>type(n)

<class'int'>

>>>type(pi)

<class'float'>

1.3Statements:

A statement isaunitofcodethatthePythoninterpretercanexecute.Wehaveseentwo
kindsofstatements:printbeinganexpressionstatementandassignment.

Ascriptusuallycontainsasequenceofstatements.Ifthereismorethanonestatement,
theresultsappearoneatatimeasthestatementsexecute.

Forexample,thescript

print(1)

x=2

print(x)

producestheoutput

1

2

1.4Expressions:

An expression isacombinationofvalues,variables,andoperators.Avalueallbyitself
7isconsideredanexpression,andsoisavariable,sothefollowingarealllegal
expressions(assumingthatthevariable x hasbeenassignedavalue):

17

x

x+17

Booleanexpression
Anexpressionwhosevalueiseither True or False.

Chainedconditional



Aconditionalstatementwithaseriesofalternativebranches.
Comparisonoperator

Oneoftheoperatorsthatcomparesitsoperands: ==, !=, >, <, >=,and <=.
Conditionalstatement

Astatementthatcontrolstheflowofexecutiondependingonsomecondition.
Compoundstatement

Astatementthatconsistsofaheaderandabody.Theheaderendswithacolon
(:).Thebodyisindentedrelativetotheheader.

Logicaloperator
OneoftheoperatorsthatcombinesBooleanexpressions: and, or,and not.

Nestedconditional
Aconditionalstatementthatappearsinoneofthebranchesofanother
conditionalstatement.

traceback
Alistofthefunctionsthatareexecuting,printedwhenanexceptionoccurs.

2.PythonDataStructures

2.1Strings:

Astringisasequence

Astringisa sequence ofcharacters.Youcanaccessthecharactersoneatatimewith
thebracketoperator:

>>>fruit='banana'

>>>letter=fruit[1]

Thesecondstatementextractsthecharacteratindexposition1from the fruit variable
andassignsittothe letter variable.

Theexpressioninbracketsiscalledan index.Theindexindicateswhichcharacterinthe



sequenceyouwant(hencethename).

>>>print(letter)

a

Formostpeople,thefirstletterof"banana"is"b",not"a".ButinPython,theindexisan
offsetfrom thebeginningofthestring,andtheoffsetofthefirstletteriszero.

>>>letter=fruit[0]

>>>print(letter)

b

So"b"isthe0thletter("zero-th")of"banana","a"isthe1thletter("one-th"),and"n"isthe

2th("two-th")letter.

2.2Files

Persistence
Sofar,wehavelearnedhowtowriteprogramsandcommunicateourintentionsto
the CentralProcessingUnit usingconditionalexecution,functions,anditerations.We
havelearnedhowtocreateandusedatastructuresinthe MainMemory.TheCPUand
memoryarewhereoursoftwareworksandruns.Itiswhereallofthe"thinking"happens.

SecondaryMemory

Inthischapter,westarttoworkwith SecondaryMemory (orfiles).Secondarymemoryis
noterasedwhenthepoweristurnedoff.OrinthecaseofaUSBflashdrive,thedatawe
writefrom ourprogramscanberemovedfrom thesystem andtransportedtoanother
system.

Wewillprimarilyfocusonreadingandwritingtextfilessuchasthosewecreateinatext
editor.Laterwewillseehowtoworkwithdatabasefileswhicharebinaryfiles,



specificallydesignedtobereadandwrittenthroughdatabasesoftware.

2.3Lists

Alistisasequence

Likeastring,a list isasequenceofvalues.Inastring,thevaluesarecharacters;inalist,
theycanbeanytype.Thevaluesinlistarecalled elements orsometimes items.

Thereareseveralwaystocreateanewlist;thesimplestistoenclosetheelementsin
squarebrackets("["and"]"):

[10,20,30,40]

['crunchyfrog','ram bladder','larkvomit']

Alistwithinanotherlistis nested.

Alistthatcontainsnoelementsiscalledanemptylist;youcancreateonewithempty
brackets, [].

>>>cheeses=['Cheddar','Edam','Gouda']

>>>numbers=[17,123]

>>>empty=[]

>>>print(cheeses,numbers,empty)

'Cheddar','Edam','Gouda'][17,123]

Listsaremutable

Thesyntaxforaccessingtheelementsofalististhesameasforaccessingthe
charactersofastring:thebracketoperator.Theexpressioninsidethebrackets
specifiestheindex.Rememberthattheindicesstartat0:

>>>print(cheeses[0])

Cheddar

2.4Dictionaries:

A dictionary islikealist,butmoregeneral.Inalist,theindexpositionshavetobe
integers;inadictionary,theindicescanbe(almost)anytype.

Thefunction dict createsanewdictionarywithnoitems.Because dict isthenameofa
built-infunction,youshouldavoidusingitasavariablename.



>>>eng2sp=dict()

>>>print(eng2sp)

{}

Thecurlybrackets, {},representanemptydictionary.Toadditemstothedictionary,you
canusesquarebrackets:

>>>eng2sp['one']='uno'

Thislinecreatesanitem thatmapsfrom thekey 'one' tothevalue"uno".Ifweprintthe
dictionaryagain,weseeakey-valuepairwithacolonbetweenthekeyandvalue:

>>>print(eng2sp)

{'one':'uno'}

Thisoutputformatisalsoaninputformat.Forexample,youcancreateanewdictionary
withthreeitems.Butifyouprint eng2sp,youmightbesurprised:

>>>eng2sp={'one':'uno','two':'dos','three':'tres'}

>>>print(eng2sp)

{'one':'uno','three':'tres','two':'dos'}

2.5Tuples:

Atuple isasequenceofvaluesmuchlikealist.Thevaluesstoredinatuplecanbeany
type,andtheyareindexedbyintegers.Theimportantdifferenceisthattuples
are immutable.Tuplesarealso comparable and hashable sowecansortlistsofthem
andusetuplesaskeyvaluesinPythondictionaries.

>>>t='a','b','c','d','e'

Althoughitisnotnecessary,itiscommontoenclosetuplesinparenthesestohelpus
quicklyidentifytupleswhenwelookatPythoncode:

>>>t=('a','b','c','d','e')

Tocreateatuplewithasingleelement,youhavetoincludethefinalcomma:

>>>t1=('a',)



>>>type(t1)

<type'tuple'>

Anotherwaytoconstructatupleisthebuilt-infunction tuple.Withnoargument,it
createsanemptytuple:

>>>t=tuple()

>>>print(t)

()

3.UsingPythontoAccessWebData

3.1Regularexpressions:

Sofarwehavebeenreadingthroughfiles,lookingforpatternsandextractingvarious
bitsoflinesthatwefindinteresting.Wehavebeenusingstringmethods
like split and find andusinglistsandstringslicingtoextractportionsofthelines.

Theregularexpressionlibrary e mustbeimportedintoyourprogram beforeyoucanuse
it.Thesimplestuseoftheregularexpressionlibraryisthe search() function.The
followingprogram demonstratesatrivialuseofthesearchfunction.

#Searchforlinesthatcontain'From'

importre

hand=open('mbox-short.txt')

forlineinhand:



line=line.rstrip()

ifre.search('From:',line):

print(line)

Weopenthefile,loopthrougheachline,andusetheregularexpression search() toonly
printoutlinesthatcontainthestring"From:".Thisprogram doesnotusetherealpower
ofregularexpressions,sincewecouldhavejustaseasilyused line.Find() to
accomplishthesameresult.

Thepoweroftheregularexpressionscomeswhenweaddspecialcharacterstothe
searchstringthatallowustomorepreciselycontrolwhichlinesmatchthestring.
Addingthesespecialcharacterstoourregularexpressionallowustodosophisticated
matchingandextractionwhilewritingverylittlecode.

#Searchforlinesthatstartwith'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:',line):

print(line)

#Code:http://www.py4e.com/code3/re02.py

3.2Charactermatchinginregularexpressions:

Thereareanumberofotherspecialcharactersthatletusbuildevenmorepowerful
regularexpressions.Themostcommonlyusedspecialcharacteristheperiodorfull
stop,whichmatchesanycharacter.

Inthefollowingexample,theregularexpression F..m: wouldmatchanyofthestrings
"From:","Fxxm:","F12m:",or"F!@m:"sincetheperiodcharactersintheregular
expressionmatchanycharacter.

#Searchforlinesthatstartwith'F',followedby

#2characters,followedby'm:'

importre

hand=open('mbox-short.txt')



forlineinhand:

line=line.rstrip()

ifre.search('̂F..m:',line):

print(line)

#Code:http://www.py4e.com/code3/re03.py

#SearchforlinesthatstartwithFrom andhaveanatsign

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:.+@',line):

print(line)

3.3HypertextTransferProtocol–HTTP:

A socket ismuchlikeafile,exceptthatasinglesocketprovidesatwo-wayconnection
betweentwoprograms.Youcanbothreadfrom andwritetothesamesocket.Ifyou
writesomethingtoasocket,itissenttotheapplicationattheotherendofthesocket.If
youreadfrom thesocket,youaregiventhedatawhichtheotherapplicationhassent.



3.4eXtensibleMarkupLanguage-XML

XMLlooksverysimilartoHTML,butXMLismorestructuredthanHTML.Hereisa
sampleofanXMLdocument:

<person>

<name>Chuck</name>

<phonetype="intl">

+17343034456

</phone>

<emailhide="yes"/></person>

3.5JavaScriptObjectNotation–JSON:

TheJSONformatwasinspiredbytheobjectandarrayformatusedintheJavaScript
language.ButsincePythonwasinventedbeforeJavaScript,Python'ssyntaxfor
dictionariesandlistsinfluencedthesyntaxofJSON.SotheformatofJSONisnearly
identicaltoacombinationofPythonlistsanddictionaries.

HereisaJSONencodingthatisroughlyequivalenttothesimpleXMLfrom above:

{

"name":"Chuck",

"phone":{

"type":"intl",

"number":"+17343034456"

},

"email":{



"hide":"yes"

}

4.UsingDatabaseswithPython

A database isa filethatisorganized forstoring data.Mostdatabasesare

organizedlikeadictionaryinthesensethattheymapfrom keystovalues.Thebiggest

differenceisthatthedatabaseisondisk(orotherpermanentstorage),soitpersists

aftertheprogram ends.Becauseadatabaseisstoredonpermanentstorage,itcan

storefarmoredatathanadictionary,whichislimitedtothesizeofthememoryinthe

computer.

Therearemanydifferentdatabasesystemswhichareusedforawidevarietyof

purposesincluding:Oracle,MySQL,MicrosoftSQLServer,PostgreSQL,andSQLite.We

focusonSQLiteinthisbookbecauseitisaverycommondatabaseandisalreadybuilt

into Python.SQLiteisdesignedto be embedded into otherapplicationsto provide

databasesupportwithintheapplication.Forexample,theFirefoxbrowseralsousesthe



SQLitedatabaseinternallyasdomanyotherproducts.

4.1Databaseconcepts:

Whenyoufirstlookatadatabaseitlookslikeaspreadsheetwithmultiplesheets.The
primarydatastructuresinadatabaseare: tables, rows,and columns.

RelationalDatabases

4.2Creatingadatabasetable:

DatabasesrequiremoredefinedstructurethanPythonlistsordictionaries1.

Whenwecreateadatabase table wemusttellthedatabaseinadvancethenamesof
eachofthe columns inthetableandthetypeofdatawhichweareplanningtostorein
each column.Whenthedatabasesoftwareknowsthetypeofdataineachcolumn,it
canchoosethemostefficientwaytostoreandlookupthedatabasedonthetypeof
data.
YoucanlookatthevariousdatatypessupportedbySQLiteatthefollowingurl

Definingstructureforyourdataupfrontmayseem inconvenientatthebeginning,but

thepayoffisfastaccesstoyourdataevenwhenthedatabasecontainsalargeamount

ofdata.

Thecodetocreateadatabasefileandatablenamed Tracks withtwocolumnsinthe
databaseisasfollows:

importsqlite3

conn=sqlite3.connect('music.sqlite')

cur=conn.cursor()

cur.execute('DROPTABLEIFEXISTSTracks')

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

conn.close().

The connect operationmakesa"connection"tothedatabasestoredinthe
file music.sqlite inthecurrentdirectory.Ifthefiledoesnotexist,itwillbecreated.The



reasonthisiscalleda"connection"isthatsometimesthedatabaseisstoredona
separate"databaseserver"from theserveronwhichwearerunningourapplication.In
oursimpleexamplesthedatabasewilljustbealocalfileinthesamedirectoryasthe
Pythoncodewearerunning.

A cursor islikeafilehandlethatwecanusetoperform operationsonthedatastoredin
thedatabase.Calling cursor() isverysimilarconceptuallytocalling open() whendealing
withtextfiles.

ADatabaseCursor

Oncewehavethecursor,wecanbegintoexecutecommandsonthecontentsofthe
databaseusingthe execute() method.

Databasecommandsareexpressedinaspeciallanguagethathasbeenstandardized
acrossmanydifferentdatabasevendorstoallowustolearnasingledatabaselanguage.
Thedatabaselanguageiscalled StructuredQueryLanguage or SQL forshort.

Inourexample,weareexecutingtwoSQLcommandsinourdatabase.Asaconvention,
wewillshowtheSQLkeywordsinuppercaseandthepartsofthecommandthatweare
adding(suchasthetableandcolumnnames)willbeshowninlowercase.

ThefirstSQLcommandremovesthe Tracks tablefrom thedatabaseifitexists.This
patternissimplytoallowustorunthesameprogram tocreatethe Tracks tableover
andoveragainwithoutcausinganerror.Notethatthe DROPTABLE commanddeletes
thetableandallofitscontentsfrom thedatabase(i.e.,thereisno"undo").

cur.execute('DROPTABLEIFEXISTSTracks')

Thesecondcommandcreatesatablenamed Tracks withatextcolumnnamed title and
anintegercolumnnamed plays.

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

4.3Retrieveand/orinsertarecord:



friend=u['screen_name']

cur.execute('SELECTidFROM PeopleWHEREname=?LIMIT1',

(friend,))

try:

friend_id=cur.fetchone()[0]

countold=countold+1

except:

cur.execute('''INSERTORIGNOREINTOPeople(name,retrieved)

VALUES(?,0)''',(friend,))

conn.commit()

ifcur.rowcount!=1:

print('Errorinsertingaccount:',friend)

continue

friend_id=cur.lastrowid

countnew=countnew+1

4.4Threekindsofkeys

 A logicalkey isakeythatthe"realworld"mightusetolookuparow.Inour
exampledatamodel,the name fieldisalogicalkey.Itisthescreennameforthe
userandweindeedlookupauser'srowseveraltimesintheprogram using
the name field.Youwilloftenfindthatitmakessensetoadd
a UNIQUE constrainttoalogicalkey.Sincethelogicalkeyishowwelookupa
rowfrom theoutsideworld,itmakeslittlesensetoallowmultiplerowswiththe
samevalueinthetable.

 A primarykey isusuallyanumberthatisassignedautomaticallybythedatabase.
Itgenerallyhasnomeaningoutsidetheprogram andisonlyusedtolinkrows
from differenttablestogether.Whenwewanttolookuparowinatable,usually
searchingfortherowusingtheprimarykeyisthefastestwaytofindtherow.
Sinceprimarykeysareintegernumbers,theytakeupverylittlestorageandcan
becomparedorsortedveryquickly.Inourdatamodel,the id fieldisanexample
ofaprimarykey.

 A foreignkey isusuallyanumberthatpointstotheprimarykeyofanassociated
rowinadifferenttable.Anexampleofaforeignkeyinourdatamodelis
the from_id.



4.5UsingJOINtoretrievedata:

Nowthatwehavefollowedtherulesofdatabasenormalizationandhavedata
separatedintotwotables,linkedtogetherusingprimaryandforeignkeys,weneedtobe
abletobuilda SELECT thatreassemblesthedataacrossthetables.

SQLusesthe JOIN clausetoreconnectthesetables.Inthe JOIN clauseyouspecifythe
fieldsthatareusedtoreconnecttherowsbetweenthetables.

Thefollowingisanexampleofa SELECT witha JOIN clause:

SELECT*FROM FollowsJOINPeople

ONFollows.from_id=People.idWHEREPeople.id=1

5.Visualizingdata
So,farwehavebeenlearningthePythonlanguageandthenlearninghowtouse

Python,thenetwork,anddatabasestomanipulatedata.

Inthischapter,wetakealookatthreecompleteapplicationsthatbringallofthese
thingstogethertomanageandvisualizedata.Youmightusetheseapplicationsas
samplecodetohelpgetyoustartedinsolvingareal-worldproblem.

EachoftheapplicationsisaZIPfilethatyoucandownloadandextractontoyour



computerandexecute.

5.1BuildingaGooglemapfrom geocodeddata

Inthisproject,weareusingtheGooglegeocodingAPItocleanupsomeuser-entered
geographiclocationsofuniversitynamesandthenplacingthedataonaGooglemap.

GoogleMap

Togetstarted,downloadtheapplicationfrom:

www.py4e.com/code3/geodata.zip

Thefirstproblem tosolveisthatthefreeGooglegeocodingAPIisrate-limitedtoa
certainnumberofrequestsperday.Ifyouhavealotofdata,youmightneedtostopand
restartthelookupprocessseveraltimes.Sowebreaktheproblem intotwophases.

Inthefirstphasewetakeourinput"survey"datainthefile where.data andreaditone
lineatatime,andretrievethegeocodedinformationfrom Googleandstoreitina
database geodata.sqlite.BeforeweusethegeocodingAPIforeachuser-entered
location,wesimplychecktoseeifwealreadyhavethedataforthatparticularlineof
input.Thedatabaseisfunctioningasalocal"cache"ofourgeocodingdatatomake
sureweneveraskGoogleforthesamedatatwice.

Youcanrestarttheprocessatanytimebyremovingthefile geodata.sqlite.

Runthe geoload.py program.Thisprogram willreadtheinputlinesin where.data and
foreachlinechecktoseeifitisalreadyinthedatabase.Ifwedon'thavethedatafor
thelocation,itwillcallthegeocodingAPItoretrievethedataandstoreitinthe
database.

Hereisasamplerunafterthereisalreadysomedatainthedatabase:

FoundindatabaseNortheasternUniversity



FoundindatabaseUniversityofHongKong,...

FoundindatabaseTechnion

FoundindatabaseViswakarmaInstitute,Pune,India

FoundindatabaseUMD

FoundindatabaseTuftsUniversity

ResolvingMonashUniversity

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University

Retrieved2063characters{ "results":[

{'status':'OK','results':...}

ResolvingKokshetauInstituteofEconomicsandManagement

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Kokshetau+Inst...

Retrieved1749characters{ "results":[

{'status':'OK','results':...}

...

Thefirstfivelocationsarealreadyinthedatabaseandsotheyareskipped.The
program scanstothepointwhereitfindsnewlocationsandstartsretrievingthem.

The geoload.py program canbestoppedatanytime,andthereisacounterthatyoucan
usetolimitthenumberofcallstothegeocodingAPIforeachrun.Giventhat
the where.data onlyhasafewhundreddataitems,youshouldnotrunintothedailyrate
limit,butifyouhadmoredataitmighttakeseveralrunsoverseveraldaystogetyour
databasetohaveallofthegeocodeddataforyourinput.

Onceyouhavesomedataloadedinto geodata.sqlite,youcanvisualizethedatausing
the geodump.py program.Thisprogram readsthedatabaseandwritesthe
file where.js withthelocation,latitude,andlongitudeintheform ofexecutable
JavaScriptcode.

5.2Visualizingnetworksandinterconnections

Inthisapplication,wewillperform someofthefunctionsofasearchengine.Wewill
firstspiderasmallsubsetofthewebandrunasimplifiedversionoftheGooglepage
rankalgorithm todeterminewhichpagesaremosthighlyconnected,andthenvisualize
thepagerankandconnectivityofoursmallcorneroftheweb.WewillusetheD3
JavaScriptvisualization

library http://d3js.org/ toproducethevisualizationoutput.



5.3Visualizingmaildata

Uptothispointinthebook,youhavebecomequitefamiliarwithour mbox-
short.txt and mbox.txt datafiles.Nowitistimetotakeouranalysisofemaildatatothe
nextlevel.

Intherealworld,sometimesyouhavetopulldownmaildatafrom servers.Thatmight
takequitesometimeandthedatamightbeinconsistent,error-filled,andneedalotof
cleanuporadjustment.Inthissection,weworkwithanapplicationthatisthemost
complexsofarandpulldownnearlyagigabyteofdataandvisualizeit.

Wewillbeusingdatafrom afreeemaillistarchivingservicecalled www.gmane.org.
Thisserviceisverypopularwithopensourceprojectsbecauseitprovidesanice
searchablearchiveoftheiremailactivity.Theyalsohaveaveryliberalpolicyregarding
accessingtheirdatathroughtheirAPI.Theyhavenoratelimits,butaskthatyoudon't
overloadtheirserviceandtakeonlythedatayouneed.Youcanreadgmane'stermsand
conditionsatthispage:

http://gmane.org/export.php

AWordCloudfrom theSakaiDeveloperList

Youcandownloadthisapplicationfrom:



www.py4e.com/code3/gmane.zipItisveryimportantthatyoumakeuseofthe
gmane.orgdataresponsiblybyaddingdelaystoyouraccessoftheirservicesand
spreadinglong-runningjobsoveralongerperiodoftime.Donotabusethisfreeservice
andruinitfortherestofus.WhentheSakaiemaildatawasspideredusingthissoftware,
itproducednearlyaGigabyteofdata

SakaiMailActivitybyOrganization

Thisisarelativelycomplexandsophisticatedapplicationandhasfeaturestodosome
realdataretrieval,cleaning,andvisualization.

6.AWS

AboutLambdafunctionsandcustom skills



UsingaLambdafunctionforyourserviceeliminatessomeofthecomplexityaroundsettingupand

managingyourownendpoint:

 Youdonotneedtoadministerormanageanyofthecomputeresourcesforyourservice.

 YoudonotneedanSSLcertificate.

 Youdonotneedtoverifythatrequestsarecomingfrom theAlexaserviceyourself.Accesstoexecute

yourfunctioniscontrolledbypermissionswithinAWSinstead.

 AWSLambdarunsyourcodeonlywhenyouneeditandscaleswithyourusage,sothereisnoneedto

provisionorcontinuouslyrunservers.

 AlexaencryptsitscommunicationswithLambdautilizingTLS.Seealso AWSsecuritybestpractices.

AllowedAWSLambdaRegions

ThelistofallowedAWSLambdaregionsislistedbelow.YoucanuseanyoftheseforyourAWSLambda

functionsifyoudeterminethatistheoptimalchoiceforyourskillconfiguration.

AllowedAWSLambdaregions

USEast(Ohio) EU(Frankfurt) AsiaPacific(HongKong)

USEast(N.Virginia) EU(Ireland) AsiaPacific(Mumbai)

USWest(N.California) EU(London) AsiaPacific(Seoul)

USWest(Oregon) EU(Paris) AsiaPacific(Singapore)

SouthAmerica(SaoPaulo) MiddleEast(Bahrain) AsiaPacific(Tokyo)

AddanAlexaSkillsKittrigger

Beforeyouaddthetrigger,copytheskillIDfrom thedeveloperconsole:

1. Openorcreateyourskillinthe developerconsole.



2. Findtheskillinthelistandclick ViewSkillID belowtheskillname.CopytheIDfrom thepopup.

OnceyouhaveyourskillID,addthetriggertothefunction:

1. Logintothe AWSManagementConsole andnavigatetoAWSLambda.

2. Clickyourfunctioninthelisttoopentheconfigurationdetails.

3. Makesureyouareonthe Configuration page.

4. Inthe Designer section,under Addtriggers,click AlexaSkillsKit toselectthetrigger.

5. Under Configuretriggers,select Enable for SkillIDverification.

6. EnteryourskillIDinthe SkillID editbox.

7. Click Add.

8. Click Save tosavethechange.
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ABSTRACT 

 
 

The proposed system helps in identification of plant disease and provides 

the name of the disease to the farmer. The database obtained from the Internet is 

properly segregated and the different plant species are identified and are renamed to 

form a proper database then obtain test-database which consists of various plant 

diseases that are used for checking the accuracy and confidence level of the project 

.Then using training data we will train our classifier and then output will be 

predicted with optimum accuracy. We use Convolution Neural Network(CNN) 

which comprises of different layers which are used for prediction. We can use 

mobile or camera to capture images of the plants which will act as input for the 

project, based on which the project will give us the name of the disease that effected 

the farm. 
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CHAPTER 1 

 INTRODUCTION 

1.1 Introduction: 

 
         The research work deals with plant disease prediction with the help of machine learning.  

A plant disease is a physiological abnormality. Once a plant suffers from any diseases it shows up 

certain symptoms. symptoms are the outward changes in the physical appearance that are gradually 

developed and can be witnessed by naked eyes. 

 Illustrations of symptoms are wilt leaf spots, rots, cankers and many more. The visible 

effects of disease can broadly categorize in following types: - 

Wilting, it is loss of tungor pressure in a plant leading to temporary or permanent drooping of 

leaves, shoots, or entire plants from lack of water or infection by different pathogens.   

Spot, is a definite, localized, round to regular lesion, often with a border of a different color, 

characterized as to location (leaf spot, fruit spot) and color (brown spot, black spot); 

Powdery mildew, is a fungal disease that affects a wide range of plants. Infected plants display 

white powdery spots on the leaves and stems. As the disease progresses, the spots get larger and 

denser. 

Galls, these are abnormal growths that occur on leaves, twigs, or branches. They may be simple 

lumps or complicated structures, plain brown or brightly colored. 

Dryness, after normal aging process generally leaf’s get dry and fall down from the tree, but at 

other times drying of leaves may be a symptom of fungal attacks. 

In plant disease diagnosis, data provided is small and some of the values are missing that will 

require imputation of values we will replace all the null values with -1 

The proposed research work applies the concept of ensemble learning, that is implemented through 

machine learning algorithms. After implementation the result is compare to get the model has the 

highest accuracy. 
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1.2 Objectives of the Project: 

 
 The main objective of the project is to detect the crop disease. Here, input for the project 

is images.  

 If the image is any leaf then that leaf  is recognized and the corresponding disease will be 

predicted. 

  Else if there is no leaf image then a prompt like this is not a proper image. 

1.3 Problem statement: 

 
           sometimes farmers may not be aware of the disease that affects the crop so this might results 

in great loss of productivity of crop for farmers. This may also results in loss of economy of the 

country which may leads our country as economically backward country. Due to this the cost of 

food grains increases. All these results to economical crises. 

1.3.1 Requirements Specification                                                         

Hardware Requirements   

Personal Computer : Intel Desktop i3 or Higher 

RAM    : 4 GB (min) 

HDD   :  500 GB and above                                                  

Software Requirements    

 

Operating System :           Windows 7 and above. 

  Language used :           Python. 

  Tool                           :           Anaconda Navigator 

 

 



                                                                                                                                       Crop Health Assistance 

Gudlavalleru Engineering College                                                                                                  Page | 9 

 

CHAPTER 2 

LITERATURE REVIEW 

In 2011, an innovative approach was presented to automatically grade the disease on plant leaves. 

According to that, plant pathologists mainly rely on naked eye prediction and a disease scoring 

scale to grade the disease. That leads some problems associated with manual grading This manual 

grading is not only time consuming but also not feasible. Hence an image processing-based 

approach to automatically grade the disease spread on plant leaves by employing Fuzzy Logic had 

been proposed. The results are proved to be accurate and satisfactory in contrast with manual 

diseases are inevitable in plants. The proposed methodology aims to model a promising disease 

grading system for plant leaves.  

 In 2014, an survey report was published, based on different classification techniques that 

could be used for plant leaf disease classification. A classification technique deals with classifying 

each pattern in one of the distinct classes. A classification is a technique where leaf is classified 

based on its different morphological features. There are so many classification techniques such as 

k-Nearest Neighbor Classifier, Probabilistic Neural Network, Genetic Algorithm, Support Vector 

Machine, and Principal Component Analysis, Artificial neural network, Fuzzy logic. Selecting a 

classification method is always a difficult task because the quality of result can vary for different 

input data. Plant leaf disease classifications have wide applications in various fields such as in 

biological research, in Agriculture etc. The paper provides an overview of different classification 

techniques used for plant leaf disease classification.  

 In 2012, an article was published having a detailed description on definition of disease, 

types of diseases, symptoms and causes of most commonly observed plant diseases  

One article was published by Michigan University regarding the threats caused due to diseases. 

Various conditions for disease development had been discussed there. An overview of major 

disease-causing organisms and the effect of diseases caused by them was given. 
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    CHAPTER 3 

PROPOSED METHOD 

 

  3.1 Methodology: 

The methodology we used in our model is image classification. For this we used Convolution 

Neural Networks (CNNs).In neural networks, Convolutional neural network (ConvNets or 

CNNs) is one of the main categories to do images recognition, images classifications. Objects 

detections, recognition faces etc., are some of the areas where CNNs are widely used. 

Image classification - assigning pixels in the image to categories or classes of interest .Image 

classification is a process of mapping numbers to symbols. In order to classify a set of data into 

different classes or categories, the relationship between the data and the classes into which they 

are classified must be well understood. To achieve this by computer, the computer must be 

trained. Training is key to the success of classification .Classification techniques were originally 

developed out of research in Pattern Recognition field . 

CNNs: 

 

 A convolutional neural network (CNN or Convent) is one of the most popular algorithms 

for deep learning, a type of machine learning in which a model learns to perform 

classification tasks directly from images, video, text, or sound.

 CNNs are particularly useful for finding patterns in images to recognize objects, faces, 

and scenes. They learn directly from image data, using patterns to classify images and 

eliminating the need for manual feature extraction.

 

 Applications that call for object recognization and computer vision — such as self- 

driving cars and face recognization—rely heavily on CNNs. Depending on your 

application, you can build a CNN from scratch, or use a pretrained model with your data 

set

 Using CNNs for deep learning has become increasingly popular due to three important 

factors:
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 CNNs eliminate the need for manual feature extraction—the features are learned directly 

by the CNN.

 CNNs produce state-of-the-art recognition results.

 CNNs can be retrained for new recognition tasks, enabling you to build on preexisting 

networks.

 A convolutional neural network can have tens or hundreds of layers that each learn to 

detect different features of an image. Filters are applied to each training image at 

different resolutions, and the output of each convolved image is used as the input to the 

next layer. The filters can start as very simple features, such as brightness and edges, and 

increase in complexity to features that uniquely define the object.

 CNNs perform feature identification and classification of images, text, sound, and video.

 Like other neural networks, a CNN is composed of an input layer, an output layer, and 

many hidden layers in between.

Three of the most common layers are: convolution, Maxpooling and flattening. 

 

Convolution: 

 The convolutional layer is the core building block of a CNN. It convolve the input and 

pass its result to the next layer.  

 In convolution operation input image is convolved with the Feature detector or filter to 

form a feature map. 

 The filter is smaller than the input data and the type of multiplication applied between a 

filter-sized patch of the input and the filter is a dot product. 

 By applying convolution the size of the image is reduced but still the important features 

are extracted. 
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Max Pooling: 

Pooling in CNN is used mainly for – 

 Dimension Reduction: In deep learning when we train a model, because of excessive data 

size the model can take huge amount of time for training. 

 Spatial Invariance can be reduced.  

Pooling layers section would reduce the number of parameters when the images are too large. 

Spatial pooling also called subsampling or downsampling which reduces the dimensionality of 

each map but retains important information. Spatial pooling can be of different types: 

 Max Pooling 

 Average Pooling 

 Sum Pooling 

Max pooling takes the largest element from the rectified feature map. Taking the largest element 

could also take the average pooling. Sum of all elements in the feature map call as sum pooling. 
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Flattening: 

 In flattening multi dimensional pooled feature map is converted into single dimension. 

 Each feature is formed as a single neuron. 

 We flatten the output of the convolutional layers to create a single long feature vector. 

 And it is connected to the final classification model, which is called a fully-

connected layer.  

 In other words, we put all the pixel data in one line and make connections with the final 

layer. 
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Fully connected: 

Convolution, ReLU and Pooling works for feature extraction purpose. These layers are the basic 

building blocks of any Convolutional Neural Network. But idea behind extracting these features is 

to classify the image or any other purpose for that matter, and that is why we need fully connected 

neural network. In other words a fully connected layer takes a weighted sum of pixels in the entire 

input to that layer. The Fully Connected layer is a traditional Multi-Layer Perceptron that uses a 

softmax activation function (or any other such function such as sigmoid) in the output layer. The 

term “Fully Connected” implies that every neuron in the previous layer is connected to every 

neuron on the next layer. The other way to understand it is-think like this that the convolutional 

layers extract high level features and the fully connected layers decide the non-linear function 

from these features. 

 

 

Relu: 

Relu means Rectified Linear Unit. ReLU is linear for all positive values, and zero for all negative 

values. 
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Softmax: 

The softmax activation function is used in neural networks when we want to build a multiclass 

classifier which solves the problem of assigning an instance to one class when the number of 

possible classes is larger than two. Generally, this function is used as output function of the last 

layer in neural networks. 

Example: How the image can be identified as x 

 

Step1: The input image is given as input 
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Step2: Applying Feature detectors to the input image 

 

Step3: Applying Convolution layer 
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Step4: Applying MaxPooling layer 

 

 

Step5: Applying Relu function 
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Step6: Applying  Flattening layer 

 

 

 

Step7: Predicting the output 
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Model overview: 

 

 

 

3.2 Implementation: 

Training the model: 

Step1: Importing the libraries 

importnumpy as np 

import pandas as pd 

fromkeras.preprocessing.image import ImageDataGenerator, load_img 

fromkeras.utils import to_categorical 

fromsklearn.model_selection import train_test_split 

importmatplotlib.pyplot as plt 

import random 

Step2: Initializing the output image pixels 

FAST_RUN = False 

IMAGE_WIDTH=128 

IMAGE_HEIGHT=128 

IMAGE_SIZE=(IMAGE_WIDTH, IMAGE_HEIGHT) 

IMAGE_CHANNELS=3 # RGB color 

Step3: Initializing the CNN model 
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from keras.models import Sequential 

from keras.layers import Dense 

from keras.layers import Conv2D 

from keras.layers import MaxPooling2D 

from keras.layers import Flatten 

model = Sequential() 

Step4: Applying the layers for different feature detectors 

Feature detectors:  

model.add(Conv2D(32,3,3,input_shape=(64,64,3),activation='relu')) 

model.add(MaxPooling2D(pool_size=(2,2))) 

model.add(Flatten()) 

model.add(Dense(output_dim=128,activation='relu',init="random_uniform")) 

model.add(Dense(output_dim=6,activation='softmax',init="random_uniform")) 

 

Step5: Compiling the CNN model 

model.compile(optimizer='adam',loss='categorical_crossentropy',metrics=['accuracy']) 

 

Step6:Initializing the callbacks function 

from keras.preprocessing.image import ImageDataGenerator 

 

Step7: Applying transformations to the image 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.0,zoom_range=0.2,horizontal_fl

ip=True) 

test_datagen=ImageDataGenerator(rescale=1./255) 

 

Step8: Initializing the training and test datasets 

x_train=train_datagen.flow_from_directory(r'C:\Users\GECIT\Desktop\dataset\training_set',target_

size=(64,64),batch_size=32,class_mode="categorical") 

x_test=test_datagen.flow_from_directory(r'C:\Users\GECIT\Desktop\dataset\test_set',target_size=(

64,64),batch_size=32,class_mode="categorical") 

print(x_train.class_indices) 
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Step9: Fitting the model 

model.fit_generator(x_train,samples_per_epoch=2881,epochs=55,validation_data=x_test,nb_val_s

amples=1664) 

model.save('CNN3.h5') 

 

To predict the label: 

from keras.models import load_model 

import numpy as np 

import cv2 

model=load_model('CNN3.h5') 

 

model.compile(optimizer='adam',loss="categorical_crossentropy",metrics=['accuracy']) 

 

from skimage.transform import resize 

def detect(frame): 

    try: 

        img=resize(frame,(64,64)) 

        img=np.expand_dims(img,axis=0) 

        if(np.max(img)>1): 

            img=img/255.0 

        prediction=model.predict(img) 

        print(prediction) 

        prediction_class=model.predict_classes(img) 

        print(prediction_class) 

    except AttributeError: 

        print("shape not found") 

 

#To read the image 

frame=cv2.imread(r"C:\Users\GECIT\Desktop\dataset\test_set\bacterial leaf blight\blb (6).j

pg") #path of image 

data=detect(frame) 
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3.3 Data Preparation: 

The dataset consists of training and test sets. The traning data set is the general term for the 

samples used to create the model, while the test set is used to qualify performance. In our dataset 

70% images for training the model and remaining 20% for testing the model. Perhaps traditionally 

the dataset used to evaluate the final model performance is called the test set. The total images in 

the training set are 3841 and in test set are 1288 with 6 classes. 

The fruit classes that are used in our model are : 

 1.Bacterial leaf blight 

2.Blast 

3.False smut 

4.Rice tungro  

5.Sheath blight 

6.Invalid 

 

and these classes are labelled as following: 

 

0- Bacterial leaf blight 

 1- Blast 

 2- False smut 

 3- Rice tungro 

 4- Sheath blight 

 5- Invalid  
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 Bacterial leaf blight 

 

  
 

 

 Blast 
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False smut 

 

  

 

Rice tungro 

 

 



                                                                                                                                       Crop Health Assistance 

Gudlavalleru Engineering College                                                                                                  Page | 25 

 

Sheath blight 

 

  

 

 

Invalid 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Confusion Matrix: 

A confusion matrix is a summary of prediction results on a classification problem. The number of 

correct and incorrect predictions are summarized with count values and broken down by each class. 

This is the key to the confusion matrix. The confusion matrix shows the ways in which your 

classification model is confused when it makes predictions. It gives us insight not only into the 

errors being made by a classifier but more importantly the types of errors that are being made. 

 

importnumpyasnp 

fromsklearn.metricsimportmultilabel_confusion_matrix 

y_target = [0,1,2,3]  

y_predicted = [0,1,2,3 ] 

cm=multilabel_confusion_matrix(y_true,y_pred) 

importmatplotlib.pyplotasplt 

fig, ax = plot_confusion_matrix(conf_mat=cm) 

plt.show() 

 

 

The output of this model is to predict the disease of the given leaf  

After running the model it will generate an UI. In that first we have to click on open image button 

then we have to open the image which is to be predicted. After giving the image it will predict the 

disease of the given leaf. 
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    CHAPTER 5 

CONCLUSION 

 

Crop protection in organic agriculture is not a simple matter. It depends on a thorough knowledge 

of the crops grown and their likely pests, pathogens and weeds. In our system specialized deep 

learning models were developed, based on specific convolutional neural networks architectures, for 

the detection of plant diseases through leaves images of healthy or diseased plants. Our detector 

applied images captured in-place by various camera devices and also collected from various 

resources. Our experimental results and comparisons between various deep-architectures with 

feature extractors demonstrated how our deep-learning-based detector is able to successfully 

recognize different categories of diseases in various plants and also give solution for concern 

diseases. Pests/diseases are generally not a significant problem in organic systems, since healthy 

plants living in good soil with balanced nutrition are better able to resist pest/disease attack. We 

hope our proposed system will make a suggestive contribution to the agriculture research.  
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

 

  4. Using Databases with Python 
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A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

https://www.py4e.com/html3/15-database#fn1
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cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 
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integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 
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In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

https://www.py4e.com/code3/geodata.zip
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Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 
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In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization.  

 

 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
 Forest fire prediction constitutes a significant component of forest fire management. It 

plays a major role in resource allocation, mitigation and recovery efforts. This paper presents a 

description and analysis of forest fire prediction methods based on artificial intelligence. A 

novel forest fire risk prediction algorithm, based on support vector machines, is presented. The 

algorithm depends on previous weather conditions in order to predict the fire hazard level of a 

day. The implementation of the algorithm using data from Lebanon demonstrated its ability to 

accurately predict the hazard of fire occurrence. 
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CHAPTER-I 

INTRODUCTION 

1.1 INTRODUCTION: 

 Forest fires are an integral part of many terrestrial ecosystems such as boreal 

forests, temperate forests, Mediterranean ecosystems, savannas and grasslands, among 

others. Fires in the Mediterranean basin account for a significant percentage of total fires 

occurring worldwide. Forest fire prediction, prevention and management measures have 

become increasingly important. Systems for forest fire danger prediction represent an 

essential tool to predict forest fire risks, back up the forest fire monitoring and extinction 

phase, and to assist in the fire control planning and resource allocation.  

At present many fire risk models make use of forest fire databases to construct and 

assess probabilistic models. It proposed a model for each specific location based on its fire 

history, its elevation above sea level and the corresponding dates of fire days and non-fire 

days. The system tries to fit different probabilistic models to data from different locations. 

When the fitting is accomplished the system is used to estimate the probability of a forest 

fire taking place at a particular location and time.  

No weather parameters are used and the main output is the probability of the 

number of fires being greater than a certain threshold. This probability estimation is helpful 

for fire fighters’ resources allocation. Experiments show that the assessed risk is accurate 

for a specific area. A shortcoming of this model is its close dependency on the trained area 

and its inability to generalize the model to nearby areas. Jaiswal et al. implemented a GIS-

based forest fire risk model, to study the relationship between vegetation, climate, 

topography and their associated factor to causing forest-fires. A forest fire risk zone map 

was constructed using a four-category risk scale. The risk range is from very high to low. 

The resulting map was found to have a strong correlation with the highly affected fire sites. 

This method is also dependent on the studied area and the model cannot be generalized to 

other lands. It is also notable that the use of satellite images and GIS is imperative in the 

construction of the models. Estimation of forest fire risk on a global scale was introduced 

by Iliadis who developed a decision support system (FFIREDESSYS) that implements 

fuzzy logic and fuzzy algebra concepts.  

The system was implemented in Greece, and it showed a good estimation of the 

forest fire risk areas but it has no indication of the estimated area of the fire which might 

compromise the resource allocation problem. Some important clustering techniques using 
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partitioning methods like k-means or density based clustering like DBSCAN that are 

normally used on spatial data, can be extended to spatiotemporal data. Many models 

implement Spatio-temporal Data Mining (STDM) techniques, and demonstrate that these 

techniques have great potential in forest fire prediction. 

1) Forecasting and trend analysis: basically one can make use of historical data 

related to burnt area to predict future forest fires. These methods can also provide the 

ability to forecast the burnt area and the length of fire field. 

 2) Association rule mining for prediction of ongoing forest fire development: This 

is based on spatial forest data like the slopes or position of the slope as well as weather data 

(precipitation, wind speed and direction, temperature) and fuel type, to predict the 

spreading of the fire. It will add the ability to create logical conditions such as: if a fire 

occurs in W then it is very likely to spread towards S and allows forest fire fighters to 

obtain an optimal plan.  

3) Pattern Detection for sequence of fire events: using spatio-temporal data to 

discover sequential patterns 2010 IEEE/ASME International Conference on Advanced 

Intelligent Mechatronics Montréal, Canada, July 6-9, 2010 1311 that occur frequently, and 

hence having the ability to generate logical rules.  

4) Cluster analysis and identification of fire spots: Spatiotemporal clustering may 

discover the cells (hot spots) that have a high probability of starting a fire. The 

discrimination of fire spots will have a direct implication on the probability of forest fires. 

      

1.2 OBJECTIVES OF THE PROJECT: 

➢  To improve forest fire prevention in the Alpine territory with the creation of a shared forest fire 

danger warning system based on metrological conditions affecting fire potential and forestry types 

mostly prone to forest fires, both in current and in future climate. 

➢ To optimize the forest fire prevention and suppression procedures to preserve the alpine forests 

and guarantee the forest ecosystem services. 

➢ To define common protocol for danger level interpretation, with the univocal European forest fire 

danger scale establishment and resulting preparedness planning. 

➢ To facilitate modulation and coordination of altering processes and means dislocation in the 

different regions, reducing fire potentials impact and increasing public awareness.  
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1.3 PROBLEM STATEMENT: 

 Forest fire prediction constitutes a significant component of forest fire 

management. It plays a major role in resource allocation, mitigation and recovery efforts. 

This paper presents a description and analysis of forest fire prediction methods based on 

artificial intelligence. A novel forest fire risk prediction algorithm, based on support vector 

machines, is presented. The algorithm depends on previous weather conditions in order to 

predict the fire hazard level of a day. The implementation of the algorithm using data from 

Lebanon demonstrated its ability to accurately predict the hazard of fire occurrence. 

 

                           Now we are making a change over in the existing system by using prediction we are  

 going to minimize the cost and time to respond to fires by staging firefighting assets as  

 close as possible to where fires are likely to occur. 

 

 

CHAPTER 2 

LITERATURE REVIEW 

 

 Literature survey plays a very important role in the project development. Literature survey 

provides the required knowledge about the project and its background. It also helps in following the best 

practices in project development. Literature survey also helps in understanding the risk and feasibility of 

the project. The feasibility of the project depends upon the risk of the project. If the resources, time and 

money are not available for the project development, then the risk is higher. Literature survey also gives 

light on various tools, platforms and operating systems suitable for project development. Once 

programming begins then the programmers require a lot of support and advice.   

                      The forest fires are a common occurrence in most parts of the world and they 

cause a lot of damage to biodiversity as well as to the local ecology. There have been many studies 

conducted to know its causes, consequences and then plans made to manage these forest fires. The studies 

conducted so far are reviewed in brief as comprehensive national, regional or global statistics on wild fires 

are not available that would allow a reliable and precise comparison of the global fire occurrence in the 

1980s and 1990s. However, some general observations can be made. Both decades experienced high inter-

annual regional and national variability of fire occurrence and fire impacts. ‘El Nino’ episodes such as in 

1982-1983 and 1997-1998 were the most important climatic oscillations affecting area burned and fire 

impacts in both decades. 
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• In this paper, author describes the capabilities of various algorithms in predicting several weather 

phenomena such as temperature, windy, humidity, rainfall these parameters concluded that major 

techniques like decision trees, artificial neural networks, clustering and regression algorithms are 

suitable to predict weather phenomena. This shows that the decision trees and k-means clustering 

are best-suited data mining techniques for this application. 

Many authors conclude that classification and summarization are the two main data mining 

techniques widely use in Weak and Rapid Miner tool for weather forecasting. 

 

 

 

CHAPTER 3 

PROPOSED METHOD 

3.1 METHODOLOGY: 

The dataset was taken from ‘kaggle.com’. The Forest Fire Prediction Dataset 

comprised of 13 different attributes of 518 values. The customers were described as either 1 

or 0 on the basis of city category. The detailed description of the dataset is shown in Table. 

The table provide details about the attribute and attribute type. As clearly visible from the 

table, all the features except sex are real valued integers. 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analysing the training dataset. 

This is one of the most, if not the most essential concept you study when you learn Data 

Science. We use the training dataset to get better boundary conditions which could be 

used to determine each target class. Once the boundary conditions are determined, the next 

task is to predict the target class. The whole process is known as classification. 

3.1.1 Basic Terminology in Classification Algorithms : 

✓ Classifier: An algorithm that maps the input data to a specific category. 

✓ Classification model: A classification model tries to draw some conclusion from the 

input values given for training. It will predict the class labels/categories for the new 

data. 

✓ Feature: A feature is an individual measurable property of a phenomenon being 

observed. 

✓ Binary Classification: Classification task with two possible outcomes.  



  Forest Fire Prediction  

Gudlavalleru Engineering College  Page | 5  

 

o E.g.: Gender classification (Male / Female) 

✓ Multi-class classification: Classification with more than two classes. In multi-class 

classification, each sample is assigned to one and only one target label.  

o E.g.: An animal can be a cat or dog but not both at the same time.  

✓ Multi-label classification: Classification task where each sample is mapped to a set 

of target labels (more than one class). 

o E.g.: A news article can be about sports, a person, and location at the same 

time. 

The classification algorithms we are considering for our model are  

• Logistic Regression 

• Decision Tree 

• Random Forest 

3.1.2 Logistic Regression: 

Logistic regression is a statistical method for predicting binary classes. The outcome or 

target variable is dichotomous in nature. Dichotomous means there are only two possible 

classes. For example, it can be used for cancer detection problems. It computes the 

probability of an event occurrence. 

It is a special case of linear regression where the target variable is categorical in nature. It 

uses a log of odds as the dependent variable. Logistic Regression predicts the probability of 

occurrence of a binary event utilizing a logistic function. 

Linear Regression Equation: 

 

Where, y is dependent variable and x1, x2 ... and Xn are explanatory variables. 

Sigmoid Function: 

 

Apply Sigmoid function on linear regression: 

 

Properties of Logistic Regression: 

✓ The dependent variable in logistic regression follows Bernoulli Distribution. 
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✓ Estimation is done through maximum likelihood. 

✓ No R Square, Model fitness is calculated through Concordance, KS-Statistics. 

Advantages 

✓ Because of its efficient and straightforward nature, doesn't require high computation 

power, easy to implement, easily interpretable, used widely by data analyst and 

scientist.  

✓ Also, it doesn't require scaling of features. Logistic regression provides a 

probability score for observations. 

Disadvantages 

✓ Logistic regression is not able to handle a large number of categorical 

features/variables. 

✓  It is vulnerable to over fitting.  

✓ Also, can't solve the non-linear problem with the logistic regression that is why it 

requires a transformation of non-linear features. 

✓  Logistic regression will not perform well with independent variables that are not 

correlated to the target variable and are very similar or correlated to each other. 

3.1.3 Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter.  

• The main objective of using Decision Tree in this research work is the prediction of 

target class using decision rule taken from prior data. 

•  It uses nodes and inter nodes for the prediction and classification. Root nodes 

classify the instances with different features. 

•  Root nodes can have two or more branches while the leaf nodes represent 

classification.  

• In every stage, Decision tree chooses each node by evaluating the highest 

information gain among all the attributes.  

Decision Tree consists of : 

1. Nodes : Test for the value of a certain attribute. 

2. Edges/ Branch : Correspond to the outcome of a test and connect to the next node or 

leaf. 
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3. Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class 

distribution). 

 

Figure 1 : Decision Tree 

To understand the concept of Decision Tree consider the above example. Let’s say you want 

to predict whether a person is fit or unfit, given their information like age, eating habits, 

physical activity, etc. The decision nodes are the questions like ‘What’s the age?’, ‘Does he 

exercise?’, ‘Does he eat a lot of pizzas’? And the leaves represent outcomes like either ‘fit’, 

or ‘unfit’. 

There are two main types of Decision Trees: 

1. Classification Trees 

2. Regression Trees 

1. Classification trees (Yes/No types) : 

What we’ve seen above is an example of classification tree, where the outcome was a 

variable like ‘fit’ or ‘unfit’. Here the decision variable is Categorical/ discrete.Such a tree is 

built through a process known as binary recursive partitioning. This is an iterative process 

of splitting the data into partitions, and then splitting it up further on each of the branches. 
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Figure 2 : Example of a Classification tree 

2. Regression trees (Continuous data types) : 

Decision trees where the target variable can take continuous values (typically real numbers) 

are called regression trees. (e.g. the price of a house, or a patient’s length of stay in a 

hospital). 

 

 

Figure 3 : Example of Regression Tree 
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Creation of Decision Tree: 

In this method a set of training examples is broken down into smaller and smaller 

subsets while at the same time an associated decision tree get incrementally developed. At 

the end of the learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or 

dense) regions and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a 

series of tests that determine the class label of the example. These tests are organized in a 

hierarchical structure called a decision tree. Decision Trees follow Divide-and-Conquer 

Algorithm. 

Divide and Conquer: 

Decision trees are built using a heuristic called recursive partitioning. This approach 

is also commonly known as divide and conquer because it splits the data into subsets, which 

are then split repeatedly into even smaller subsets, and so on and so forth until the process 

stops when the algorithm determines the data within the subsets are sufficiently 

homogenous, or another stopping criterion has been met. 

Basic Divide-and-Conquer Algorithm: 

1. Select a test for root node. Create branch for each possible outcome of the test. 

2. Split instances into subsets. One for each branch extending from the node. 

3. Repeat recursively for each branch, using only instances that reach the branch. 

4. Stop recursion for a branch if all its instances have the same class. 

Decision Tree Classifier: 

• Using the decision algorithm, we start at the tree root and split the data on the feature 

that results in the largest information gain (IG) (reduction in uncertainty towards the 

final decision). 
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• In an iterative process, we can then repeat this splitting procedure at each child 

node until the leaves are pure. This means that the samples at each leaf node all belong 

to the same class. 

• In practice, we may set a limit on the depth of the tree to prevent over fitting. We 

compromise on purity here somewhat as the final leaves may still have some impurity. 

Entropy : 

In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that 

information. 

 

Information Gain: 

Information gain can be defined as the amount of information gained about a random 

variable or signal from observing another random variable. It can be considered as the 

difference between the entropy of parent node and weighted average entropy of child nodes. 

 

Gini Impurity : 

Gini impurity is a measure of how often a randomly chosen element from the set would be 

incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 
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Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 

 

 

 

Figure 4 : Entropy VS Gini 

Advantages of Classification with Decision Trees:  

1. Inexpensive to construct. 

2. Extremely fast at classifying unknown records. 

3. Easy to interpret for small-sized trees 

4. Accuracy comparable to other classification techniques for many simple data sets. 

5. Excludes unimportant features. 

Disadvantages of Classification with Decision Trees: 

1. Easy to over fit. 
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2. Decision Boundary restricted to being parallel to attribute axes. 

3. Decision tree models are often biased toward splits on features having a large number of 

levels. 

4. Small changes in the training data can result in large changes to decision logic. 

5. Large trees can be difficult to interpret and the decisions they make may seem counter 

intuitive. 

Applications of Decision trees in real life : 

1. Biomedical Engineering (decision trees for identifying features to be used in implantable 

devices). 

2. Financial analysis (Customer Satisfaction with a product or service). 

3. Astronomy (classify galaxies). 

4. System Control. 

5. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

6. Medicines (diagnosis, cardiology, psychiatry). 

3.1.4 Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for 

classification and regression. It is also the most flexible and easy to use algorithm. A forest 

is comprised of trees. It is said that the more trees it has, the more robust a forest is. 

Random forests creates decision trees on randomly selected data samples, gets prediction 

from each tree and selects the best solution by means of voting. It also provides a pretty 

good indicator of the feature importance. 

Random forest has a variety of applications, such as recommendation engines, 

image classification and feature selection. It can be used to classify loyal loan applicants, 

identify fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, 

which selects important features in a dataset. 
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The Random Forest is a model made up of many decision trees. Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key 

concepts that gives it the name random: 

• Random sampling of training data points when building trees 

• Random subsets of features considered when splitting nodes 

Random sampling of training observations: 

✓ When training, each tree in a random forest learns from a random sample of the data 

points. 

✓ The samples are drawn with replacement, known as bootstrapping, which means that 

some samples will be used multiple times in a single tree. 

✓ The idea is that by training each tree on different samples, although each tree might 

have high variance with respect to a particular set of the training data, overall, the 

entire forest will have lower variance but not at the cost of increasing the bias. 

✓ At test time, predictions are made by averaging the predictions of each decision tree. 

Random subsets of features for splitting nodes: 

✓ The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 

✓ Generally this is set to sqrt(n_features) for classification meaning that if there are 16 

features, at each node in each tree, only 4 random features will be considered for 

splitting the node. 

✓ The random forest can also be trained considering all the features at every node as is 

common in regression. These options can be controlled in the Scikit-Learn Random 

Forest implementation. 

How Random Forest algorithm works : 

There are two stages in Random Forest algorithm, one is random forest creation, the other is 

to make a prediction from the random forest classifier created in the first stage. The whole 

process is shown below, and it’s easy to understand using the figure. 
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Here the author firstly shows the Random Forest creation pseudo code: 

1. Randomly select “K” features from total “m” features where k << m 

2. Among the “K” features, calculate the node “d” using the best split point 

3. Split the node into daughter nodes using the best split 

4. Repeat the a to c steps until “l” number of nodes has been reached 

5. Build forest by repeating steps a to d for “n” number times to create “n” number of trees 

The following Figure  shows the process of randomly selecting features: 

 

 

 

Figure 5 : Random Selection  

In the next stage, with the random forest classifier created, we will make the prediction. The 

random forest prediction pseudo code is shown below: 

1. Takes the test features and use the rules of each randomly created decision tree to 

predict the outcome and stores the predicted outcome (target) 

2. Calculate the votes for each predicted target 

3. Consider the high voted predicted target as the final prediction from the random forest 

algorithm. The process is easy to understand, but it’s somehow efficient. 
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Advantages of Random Forest: 

1. Random Forest is based on the bagging algorithm and uses Ensemble 

Learning technique. It creates as many trees on the subset of the data and combines the 

output of all the trees. In this way it reduces over fitting problem in decision trees and 

also reduces the variance and therefore improves the accuracy. 

2. Random Forest can be used to solve both classification as well as regression problems. 

3. Random Forest works well with both categorical and continuous variables. 

4. Random Forest can automatically handle missing values. 

5. No feature scaling required: No feature scaling (standardization and normalization) 

required in case of Random Forest as it uses rule based approach instead of distance 

calculation. 

6. Handles non-linear parameters efficiently: Nonlinear parameters don't affect the 

performance of a Random Forest unlike curve based algorithms. So, if there is high non-

linearity between the independent variables, Random Forest may outperform as compared 

to other curve based algorithms. 

7. Random Forest can automatically handle missing values. 

8. Random Forest is usually robust to outliers and can handle them automatically. 

9. Random Forest algorithm is very stable. Even if a new data point is introduced in the 

dataset, the overall algorithm is not affected much since the new data may impact one tree, 

but it is very hard for it to impact all the trees. 

10. Random Forest is comparatively less impacted by noise. 

Disadvantages of Random Forest: 

1.An ensemble model is inherently less interpretable than an individual decision tree 

2.Training a large number of deep trees can have high computational costs (but can be 

parallelized) and use a lot of memory 

3.Predictions are slower, which may create challenges for applications 

Applications of Random Forest: 

✓ For the application in banking, Random Forest algorithm is used to find loyal 

customers, which means customers who can take out plenty of loans and pay interest 
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to the bank properly, and fraud customers, which means customers who have bad 

records like failure to pay back a loan on time or have dangerous actions. 

✓ For the application in medicine, Random Forest algorithm can be used to both 

identify the correct combination of components in medicine, and to identify diseases 

by analyzing the patient’s medical records. 

✓ For the application in the stock market, Random Forest algorithm can be used to 

identify a stock’s behavior and the expected loss or profit. 

✓ For the application in e-commerce, Random Forest algorithm can be used for 

predicting whether the customer will like the recommend products, based on the 

experience of similar customers. 

3.2 IMPLEMENTATION : 

Here we are implementing our model as per the following figure. 

 

Figure 6 : Architecture of our model 

 

For any model we should provide the dataset as the input and we should preprocess it and 

then we will select the model and measure the accuracy for our model. An algorithm which 

provides high accuracy will be considered as the best algorithm for our model. 
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3.2.1Data preprocessing : 

In the data preprocessing we will preprocess the dataset and handle the null values and 

missing values. Data preprocessing is a data mining technique that involves transforming 

raw data into an understandable format. Real-world data is often incomplete, inconsistent, 

and/or lacking in certain behaviors or trends, and is likely to contain many errors. Data 

preprocessing is a proven method of resolving such issues. 

In Real world data are generally incomplete: lacking attribute values, lacking certain 

attributes of interest, or containing only aggregate data. Noisy: containing errors or outliers. 

Inconsistent: containing discrepancies in codes or names. 

 

 

 

 

Figure 7 : Machine Learning Process 

 

Steps in Data Preprocessing:  

Step 1: importing libraries 
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NumPy: 

• It is a numeric python module which provides fast maths functions for 

calculations. 

• It is used to read data in numpy arrays and for manipulation purpose. 

Pandas : 

• Used to read and write different files. 

• Data manipulation can be done easily with dataframes. 

 

Step 2 : importing dataset 

 

Step 3 : Check out the missing value 

 

Step 4 : See the Categorical Values 

 

 

Step 5 : Converting gender into binary values 
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Step 6: Separate the training and testing data 

 

Step 7 :Importing the random forest classifier as DecisionTreeClassifier 

 

 

 

 

 

Step 6 : Predicting the Accuracy Scores : 

 

 

 

Accuracy Score 

 

Sample Prediction 
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Confusion Matrix is a useful machine learning method which allows you to measure 

Recall, Precision, Accuracy, and AUC-ROC curve. 

 

Prediction Score 

 

 

 

 

 

For Logistic Regression: 

 

 

For Decision Tree Classifier: 
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3.3 DATA PREPARATION: 

We are considering our dataset from kaggle.com. The following figure shows how our 

dataset looks: 

  

Figure 8 : Forest Fire prediction Dataset 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Results : 

Dataset that we considered for our Forest Fire Prediction Recognition model is: 

 

   

Figure 9 : Forest Fire Prediction Dataset 

 

Heat Map for our model: 

 

 

Figure 10 : Heat Map 

 

AUC and ROC Curves :  

For Logistic Regression: 

 



  Forest Fire Prediction  

Gudlavalleru Engineering College  Page | 23  

 

 

Figure 11 : AUC and ROC Curves for Logistic Regression 

 

For Decision Tree: 

 

 

 

Figure 12 : AUC and ROC Curves for Decision Tree 

For Random Forest : 
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Figure 13 : AUC and ROC Curves for Random Forest 

 

User Interface(UI): 

 

 

Figure 14 : Node-RED Flow 
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Node-RED: Node-RED(Figure 18) is a programming tool for writing together hardware 

devices, APIs and online services in new and interesting ways. It provide a browser-based 

editors that makes it easy to write together flows using the wide range of nodes the palette 

that can be deployed to its runtime in a single click. 

 

 

 

 

 

 

Figure 15 : Prediction Output 
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Discussions: 

We consider the Random Forest here. Because the accuracy we get is more compared to all 

the models. Random Forest is a classification algorithm. It is used to predict a binary 

outcome (0/1, Yes/No, True/False) from the set of independent variables. The above two 

figures shows the output of the Black Friday Sales Prediction. In the fig19 the values are 

related to the person was coming from “city_category_A”. In fig 20 the values are related 

to the person coming from “city_category_B”. 

 

 

CHAPTER 5 

CONCLUSION 

 

In conclusion, a neural-networks-based approach to the problem of predicting forest fires 

has been presented and discussed. The proposed neural network is a multilayer perception 

whose number and size of hidden layers can be heuristically determined for each 

application using its available data examples. The learning algorithm used to train this 

neural network is the back propagation algorithm ensures the convergence to a local 

minimum of the global error observed at the output layer of the network. This algorithm 

has been coded using C++ language and the resulting program was applied to real test data 

related to the Montesinho natural park in Portugal, which is one of the world regions most 

concerned with forest _res. The used dataset is publicly available at the UCI machine 

learning repository .Results of this application are satisfying and encourage the 

continuation of this study in order, for instance, to reduce the sensitivity of the method to 

architectural and algorithmic parameters, particularly the size of hidden layers and the 

stopping criterion .An example of future work would be the use of genetic algorithms in 

order to optimize the architectural parameters of the network , which tend to search the 

space of possible solutions globally, thus reducing the chance of getting stuck in local 

maxima .  
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ABSTRACT 

 

India is mainly an agricultural country the farmer is an important part of agriculture. 

Agriculture mainly depends on him. Even then the farmers cannot predict prices for 

their commodities because prediction of prices plays a major challenge. Several 

characteristics are taken into account so that the crop price forecast is accurate. We 

consider the attributes of the Mysore region to make it a real-time application 

framework. Price prediction is a big issue for farmers who are not aware of the market 

prices. Forecasting price of agriculture commodities helps the agriculturist and also the 

agriculture department of Mysore region to make decisions. The new model predicts 

the accuracy for the agricultural yields and it also avoids the role of middle man. 
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 Chapter-1 

INTRODUCTION 

 

1.1 INTRODUCTION 

 

 The agriculture involves cultivation of crops and livestock commodities. Even though 

large areas in India are of irrigational land, the survey says that only 1/3rd of cropped part is 

irrigated. But productivity is extremely low. Some of the major problems our farmers facing 

today are yield prediction, price prediction and profit prediction. The yield primarily 

depends on weather conditions such as rainfall, humidity, ph., moisture, wind and etc. All 

these factors influence the yield of each and every crop that is cultivated. Using Data mining 

techniques, we can bring changes in agriculture development. The volume of data that has 

been found under Indian Agriculture is vast enough. Once if these data becomes 

information, it would be highly useful for many purposes. The mining of descriptive data 

and statistical data can be of 2 different types. In Machine learning functions have 

cumulative properties of records where computer helps to get the value considering the 

proven evidences or of the previous data result patterns. Yield forecasting is a major issue in 

agriculture. Any farmer wants to know how much harvest he expects. In the data mining 

procedure, training data is obtained from previous market price, and the collected data is 

used from a training perspective that has been leveraged. 

The objective would be to train a model for prediction. The training would be done 

usingofTrainingdatasetwhichwillbevalidatedusingthetestdataset.TheMultiLinear Regression 

(MLR) will be used for traffic prediction. Visualization of dataset is done to 

analyzethetrafficaccidentswhichmayhaveoccurredinaparticularyearandbasedon similar states 

and number of miles driven. 

Incomputerscience,artificialintelligence(AI),sometimescalledmachineintelligence, is 

intelligence demonstrated by machines, in contrast to the natural intelligence displayed by 

humans and animals. Colloquially, the term "artificial intelligence" is used to describe 

machines that mimic "cognitive" functions that humans associate with other human minds, 

such as "learning" and "problem solving". As machines become increasingly capable, tasks 

considered to require "intelligence" are often removed from the definition of AI, a 

phenomenon known as the AI effect. A quip in Tesler's Theorem says "AI is whatever hasn't 

https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/AI_effect
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beendoneyet."Forinstance,opticalcharacterrecognitionisfrequentlyexcludedfromthings 

considered to be AI, having become a routine technology. 

1.1.1. Artificial Intelligence 

In today's world, technology is growing very fast, and we are getting in touch with 

different new technologies day by day. Here, one of the booming technologies of computer 

science is Artificial Intelligence which is ready to create a new revolution in the world making 

intelligent machines. The Artificial Intelligence is now all around us. It is currently working 

with a variety of subfields, ranging from general to specific, such as self-driving cars, playing 

chess, proving theorems, playing music, Painting, etc.AI is one of the fascinating and 

universal fields of Computer science which has a great scope in future. AI holds a tendency to 

cause a machine to work as a human. 

The objectives of AI research are reasoning, knowledge representation, planning, 

learning,naturallanguageprocessing,realization,andabilitytomoveandmanipulateobjects. 

There are long-term goals in the general intelligence sector. 

Approaches include statistical methods, computational intelligence, and traditional 

coding AI. During the AI research related to search and mathematical optimization, artificial 

neuralnetworksandmethodsbasedonstatistics,probability,andeconomics,weusemanytools. 

Computer science attracts AI in the field of science, mathematics, psychology, linguistics, 

philosophy and soon. 

Artificial Intelligence is an approach to make a computer, a robot, or a product to think 

how smart human think. AI is a study of how human brain think, learn, decide and work, 

when it tries to solve problems. And finally this study outputs intelligent software systems. 

The aim of AI is to improve computer functions which are related to human knowledge, for 

example, reasoning, learning, and problem-solving. It is composed of 

1. Learning 

2. Problem Solving 

3. Perception 

4. Linguistic Intelligence 

5. Reasoning 

https://en.wikipedia.org/wiki/Optical_character_recognition


                 Crop Price Prediction 
 

 

3 

 

Fig 1.1.1.1: AI at the intersection of fields 
 

Applications of AI 

1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

1.1.2. MachineLearning 

ThetermMachineLearningwascoinedbyArthurSamuelin1959,an American pioneer in 

the field of computer gaming and artificial intelligence and stated that “it gives computers the 

ability to learn without being explicitly programmed”. 

It is an application of artificial intelligence that provides the AI System with the ability 

to automatically learn from the environment and applies that learning to make better decisions. 

There are a variety of algorithms that Machine Learning uses to iteratively learn, describe and 

improve data in order to predict better outcomes. These algorithms use statistical techniques to 

spot patterns and then perform actions on these patterns. 
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Fig 1.1.2.1: ML is a subset of AI 

Initially, Machine Learning was just about pattern recognition. It was also defined as the 

ability of the computers to learn through an iterative process without being programmed 

explicitly. With increasing data day by day, and invent of big data, machine learning has taken 

a fresh turn. Now machine learning algorithms are able to automatically calculate highly 

complex calculations over big data. 

 

ML is one of the most exciting technologies that one would have ever come across. As 

it is evident from the name, it gives the computer that which makes it more similar to humans. 

Key to the process of machine learning is neural networks. These are brain-inspired networks 

of inter connected layers of algorithms, called neurons that feed data into each other, and 

which can be trained to carry out specific tasks by modifying the importance attributed to 

input data as it passes between the layers. 

During training of these neural networks, the weights attached to different inputs will 

continue to be varied until the output from the neural network is very close to what is desired, 

at which point the network will have 'learned' how to carry out a particular task. A subset of 

machine learning is deep learning, where neural networks are expanded into sprawling 

networks with a huge number of layers that are trained using massive amounts of data. 

 
1.2 OBJECTIVES OF THEPROJECT 

 

 To assess the scope and suitability of machine learning methods for predictions of crop price 

 To develop initial machine learning models for crop price predictions   

 To analyze the performance of the model developed 

 To explore the spatial & temporal granularity, and constraints therein in the database 
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 To ensure higher rate accuracy and efficiency by applying multi linear regression algorithm.

 To reduce computational time.

 It is very efficient to use machine learning algorithm as we can get our results so accurately.

 This is a straightforward implementation with less human interference.

 By this we can save our time as it greatly reduces the prediction time.

 
 The concept of Multi Linear Regression is used for predicting the graph between the No of 

miles (Independent Variable) and the states, speed (Dependent Variable)



1.3 PROBLEMSTATEMENT 

 
 In India 49% of population depends on Agriculture, which plays an important role in Indian 

Economy. Agriculture contributes only 19% of GDP, hence the rural youth is moving away from 

agriculture to other sectors. In order to achieve a dream of developed India we need to boost out of 

own agricultural policies. The main reason why the farmers are moving away from their occupation 

is due to lack of technologies, lack of transparent mechanism for deciding MSP, lack of 

communication channel between policy makers and farmers. So the focus is on to develop a portal 

which can solve the problem of pricing policy and role of farmers in policy making. 
 

Chapter-2 

LITERATURE REVIEW 

Forecasting is a scientific technique which involves systematic use of endogenous and exogenous 

parameters to foretell future. Reliable forecasts of crop production before harvest constitutes is a 

problem of topical interest. Such forecasted information is a requisite of government organizations, 

agro-based industries, traders and agriculturists. The information is used for governments’ policy 

decisions in regard to procurement, distribution, buffer-stocking, import-export, price fixation and 

marketing of agricultural commodities. The information is used for operations planning of agro-

based industries, traders and agriculturists. To meet the obligations, crop forecasts are being issued, 

for principal crops, by the Directorate of Economics and Statistics, Ministry of agriculture. New 

Delhi under the prevailing system in India. These forecasts issued by the government are highly 

descriptive and based on the common sense rather than any scientific statistical method (Ram, 1998). 

It is generally guided by the opinion and perceptions of various agencies. Hence there is a necessity 

to improve upon the system of forecasting by injecting some scientific techniques to make it as 

objective as possible. This involves building up suitable forecast model which has certain merits over 

the traditional forecasting method. These merits include the objectivity often forecast and its ability 

to provide a measure of reliability which a traditional forecast method cannot provide. This, as such, 
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calls for the necessity of objective methods for pre-harvest forecast of crop yields. Various methods / 

models / approaches used in international and national arena have been surveyed along with the types 

of data available and a few notable research contributions are presented. 

Literature survey plays a very important role in the project development. Literature survey provides 

 required knowledge about the project and its background. It also helps in following the best practices 

 in project development. Literature survey also helps in understanding the risk and feasibility of the  

project. The feasibility of the project depends upon the risk of the project. If the resources, time and  

money is not available for the project development, then the risk is higher. Literature survey also gives 

 light on various tools, platforms and operating systems suitable for project development. Once  

programming begins then the programmers require a lot of support and advice.   

In this paper, author describes the capabilities of various algorithms in predicting several weather  

phenomena such as temperature, windy, humidity, rainfall these parameters concluded that major 

 techniques like decision trees, artificial neural networks, clustering and regression algorithms are  

suitable to predict weather phenomena. This shows that the decision trees and k-means clustering 

 are best-suited data mining techniques for this application . 

 

Many authors conclude that classification and summarization are the two main data mining  

techniques widely use in Weka and Rapid Miner tool for weather forecasting.  

In a prediction model of vegetable price was set by applying the neural network based genetic 

algorithm. Taking mushrooms price as an example  
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Chapter-3 

PROPOSED METHOD 
 

3.1 METHODOLOGY 
 

Architecture of the system 
 

 

In this project we used Multiple Linear Regression. Multiple linear regression (MLR), 

also known simply as multiple regression, is a statistical technique that uses several 

explanatoryvariablestopredicttheoutcomeofaresponsevariable.Thegoalofmultiplelinear 

regression (MLR) is to model the linear relationship between the explanatory (independent) 

variables and response (dependent) variable. 

In essence, multiple regression is the extension of ordinary least-squares (OLS) 

regression that involves more than one explanatory variable. A simple linear regression is a 

function that allows an analyst or statistician to make predictions about one variable based on 

theinformationthatisknownaboutanothervariable.Linearregressioncanonlybeusedwhen one 

has two continuous variables- an independent variable and a dependent variable. The 

independent variable is the parameter that is used to calculate the dependent variable or 

outcome. A multiple regression model extends to several explanatory variables. 
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Multiple regression analysis is an extension of simple linear regression. It’s useful for 

describing and making predictions based on linear relationships between predictor variables 

(i.e; independent variables) and a response variable (i.e; a dependent variable). Although 

multiple regression analysis is simpler than many other types of materials, the still some 

crucial steps that must be taken to ensure the validity of the results you obtain. 

multiple linear regression model would take the form: 

 
yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 
 where, for i=n observations: 

 
 yi=dependent variable 

 
 xi=explanatory variables 

 
 β0=y-intercept (constant  term) 

 
 βp=slope coefficients for each explanatory variable 

 
 ϵ=the model’s error term (also known as the residuals. 

 x1, x2, …, xk are the predictors in the multiple regression model. 

 

 
Advantages of Multi Linear Regression 

 
• This model takes less time to predict the results. 

 

• It gives accurate results. 
 

• The algorithm used in this system easy to implement and it is also applicable to large 

datasets. 

• Here we focus on groups of states with similar profiles so the result is accurate. 

In statistics, them an squared error(MSE)or mean squared deviation(MSD)of an estimator 

(of a procedure for estimating an unobserved quantity) measures the average of the squares 

of the errors — that is, the average squared difference between the estimated values and what 

is actually estimated. 

Multiple linear regression can model more complex relationship which comes from various 

features together. They should be used in cases where one particular variable is not evident 

enough to relationship between the independent and the dependent variable. The graph 
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show the relationship between the no of miles driven, alcohol consumption, first times driven, 

speed. 

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit. Adding independent variables to a multiple linear 

regression model will always increase the amount of explained variance in the dependent 

variable. Therefore, adding too many independent variables without any theoretical 

justification may result in an over-fit model. 

Multiple Linear Regression Analysis consists of more than just fitting a linear line 

through a cloud of data points. It consists of 3 stages analyzing the correlation and 

directionality of the data and estimating the model, i.e., fitting the line, and evaluating the 

validity and usefulness of the model. 

 
 
 

 
A working example of machine learning. The business objective in this 

particular case was to avoid by predicting due to percentage of no of miles before they 

occurring the road accidents. To do this, we trained a machine learning model on the 

thousands of past data with the number of rows generated by the thousands of states. That 

trains to identify the characteristic signature that had preceded historical failure events. We 

built our model using a training data set of historical observations — percentage no of miles 

data from trains that we labelled with outcomes extracted from dependent variable and 

operations logs. For the historical data, we know whether the accidents occurred or not based 

on the percentage number of miles. 
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In fact, we didn’t use all of our labelled historical data to train our model. That 

means that we have a set of data unseen to the model that we can use to test the accuracy 

prediction of our model. 

 

3.2 IMPLEMENTATION 
 

STATISTICAL TECHNIQUES AND VISUALIZATION 

Statistics is a collection of tools that you can use to get answers to important 

questions about data. You can use descriptive statistical methods to transform raw 

observations into information that you can understand and share. You can use inferential 

statisticalmethodstoreasonfromsmallsamplesofdatatowholedomains.Statisticsisapillar of 

machine learning. You cannot develop a deep understanding and application of machine 

learning withoutit. 

 
Problem Framing: Requires the use of exploratory data analysis and data mining. 

 
 Data Understanding: Requires the use of summary statistics and data visualization.

 Data Cleaning Requires the use of outlier detection, imputation and more.

 Data Selection. Requires the use of data sampling and feature selection methods.

 Data Preparation. Requires the use of data transforms, scaling, encoding and much more. 

Model Evaluation. Requires experimental design and re sampling methods.

 Model Configuration. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Presentation. Requires the use of estimation statistics such as confidence 

intervals. Model Predictions. Requires the use of estimation statistics such as prediction 

intervals.

Machine Learning is the field of study that gives computers the ability to learn 

without being explicitly programmed. They are typically used to solve various types of life 

problems. The libraries imported in this project are 

 Numpy 

 Matplotlib 

 Pandas 
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NumPy 

 
NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source module of 

Python which provides fast mathematical computation on arrays and matrices. Since, arrays 

and matrices are an essential part of the Machine Learning ecosystem, NumPy along with 

Machine Learning modules like Scikit-learn, Pandas, Matplotlib, TensorFlow, etc. complete 

the Python Machine Learning Ecosystem. 

 
NumPy provides the essential multi-dimensional array-oriented computing functionalities 

designed for high-level mathematical functions and scientific computation. 

 

Creating A NumPy Array : We can create a NumPy array using the numpy.array function. If 

we pass in a list of lists, it will automatically create a NumPy array with the same number of 

rows and columns. Because we want all of the elements in the array to be float elements for 

easycomputation,we‘llleaveofftheheaderrow,whichcontainsstrings.Oneofthelimitations of 

NumPy is that all the elements in an array have to be of the same type, so if we include the 

header row, all the elements in the array will be read in as strings. Because we want to be able 

to do computations like find the average quality of the wines, we need the elements to all be 

floats. In the belowcode: 

 Import the numpypackage.

 Pass the list of lists wines into the array function, which converts it into a NumPy array.

 Exclude the header row with list slicing.

 Specify the keyword argument type to make sure each element Is converted to a float.

>>> import numpy as np 

Pandas 

 
Similar to NumPy, Pandas is one of the most widely used python libraries in data science. It 

provides high-performance, easy to use structures and data analysis tools. Unlike NumPy 

library which provides objects for multi-dimensional arrays, Pandas provides in memory 2d 

table object called Dataframe. It is like a spreadsheet with column names and row labels. 

 
Hence, with 2d tables, pandas is capable of providing many additional functionalities like 

creating pivot tables, computing columns based on other columns and plotting graphs.Pandas 

can be imported into Pythonusing: 
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>>> import pandas as pd pd.Series() 

 
pd.Series() is a method that creates a series object from data passed. The data must be defined 

as a parameter. what is a ―Series object in Pandas? It is a data structure defined by Panda 

Basically it looks like a table having rows and columns. Notice that these numbers on the fi 

column were added automatically by pandas. They serve as index. These variables are know 

as categorical variables and in terms of pandas, these are called‗object. 

 
To retrieve information using the categorical variables, we need to convert the min to 

dummy variables so that they can be used for modelling. We do that using pandas. get 

dummies feature. 

 
First we create a list of the categorical variables. Then we convert these variables into dummy 

variables. We have created dummy variables for each categorical variables and printing out 

the head of the new data-frame. You can understand, how the categorical variables are 

converted to dummy variables which are ready to be used in the modelling of this data-set. 

But, we have a slight problem here. The actual categorical variables still exist and they need 

to be removed to make the data-frame ready for machine learning. 

 
Some commonly used data structures in pandas are: 

 
1. Series objects: 1D array, similar to a column in a spread sheet 

 
2.Data Frame objects: 2D table, similar to a spread sheet 

 
3.Panel objects: Dictionary of Data Frames, similar to sheet in MS Excel 

 
Pandas Series object is created using pd. Series function. Each row is provided with an index 

andbydefaultsisassignednumericalvaluesstartingfrom0.LikeNumPy,Pandas also provide the 

basic mathematical functionalities like addition, subtraction and conditional operations and 

broadcasting. 

 

Matplotlib 

Matplotlib is a very popular Python library for data visualization. Like Pandas, it is not 

directlyrelatedtoMachineLearning.Itparticularlycomesinhandywhenaprogrammerwants to 

visualize the patterns in the data. It is a 2D plotting library used for creating 2D graphsand 
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plots. A module named pyplot makes it easy for programmers for plotting as it provides 

features to control line styles, font properties, formatting axes, etc. It provides various kinds 

of graphs and plots for data visualization, viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the plain 

numbers. Histograms and box plots can help illustrating data’s distribution. Frequency 

histogram, which shows the frequency of attribute’s values over a series of intervals that 

covers the entire range of the attribute; a box plot also illustrates the distribution of the data. 

Here, we show accuracy risk prediction on various application models. A box plots is made 

up of the following values derived from the dataset: median, minimum value, maximum 

value, quartile 1 value, and quartile 2 values. In other words, descriptive statistics, 

histograms and box plots together help describe and better understand the nature of our data. 

 
DATA MODELING AND VISUALIZATION 

 
 

Datasetisacollectionofrelatedsetsofinformationthatiscomposedofseperateelementsbut can be 

manipulated as a unit by a computer. The information set contains 9759 lines, each of them 

representing either a default or not a default (binary value) of an risk when they ask for a loan 

from a bank. Default and good loans are characterized by the 0 or 1 labelled variables that 

are directly obtained from the companies, financial statements, balance sheets, income 

statements and cash flows statements where the values are considered at the lowest level of 

granularity. After importing the data, we cleaned the variables and removed features with no 

pertinent information (same value like ‘NaN’ (Not a Number), for instance) . Then, we split 

the data into two subsets, considering 80% of the data and then 20% of these data was used 

for test purposes. The validation performance permits one to improve the training approach, 

and we use it to provide prediction performance on the test set. In the training set, we verify 

if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a data mining 

techniquethatinvolvestransformingrawdataintoanunderstandableformat.Real-worlddata is 

often incomplete, inconsistent, and/or lacking in certain behaviours or trends, and is likely to 

contain many errors. 

Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing data sheet 
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4. Checking missing data 

5. Finding correlation coefficient for all column pairs 

6. Train and Test Split 

7. Normalize the data 

8. Visualization 

9. Fitting the model 

10.PredictionResult 

 
1. Get data: 

Thedatasetisacollectionofrelatedsetsofinformationthatiscomposedofseparateelements but can 

be manipulated as a unit by a computer. For this project, the dataset is prepared manually. 

2. Importing libraries: 

To make requests to the prediction and process the returned data we will make use of few 

standard libraries Those libraries are pandas, numpy, matplotlib. The format for importing a 

library can be referred below: 

 

 
3. Import the dataset 

 
A data set (or dataset) is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of 

the table represents a particular variable, and each row corresponds to a given member of the 

datasetinquestion.Thedatasetlistsvaluesforeachofthevariables,such as height and weight of an 

object, for each member of the data set. Each value is known as a datum. The data set may 

comprise data for one or more members, corresponding to the number of rows. 

 
A lot of datasets come in CSV formats. We will need to locate the directory of the CSV file at 

first (it’s more efficient to keep the dataset in the same directory as your program) and read it 

using a method called read_csv which can be found in the library. 
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A Data frame is a two-dimensional data structure, i.e., data is aligned in a tabular fashion in 

rows and columns. In data frame datasets arrange in rows and columns, we can store any 

number of datasets in a data frame. We can perform many operations on these datasets like 

arithmetic operation, columns/rows selection, columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions on 

datasets. The dataset is then spited to two sets x and y. It is done based dependent and 

independent variables. Independent variables are those variables that won’t depend on any 

corresponding values and can be directly acquired from the user. The dependent variables are 

those variables that are depended and acquired from the independent variables. Basically, the 

dependent variables are placed in y and independent in x. The x and y sets are further used in 

visualization. The splitting of dataset into x and y is called slicing and is done with iloc[ ]. 
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4. Checking for null values 

 
Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handletheproblemwhenwecomeacrossthem.Obviouslyyoucouldremovetheentireline of data 

but what if you are unknowingly removing crucial information? Of course we would not 

want to do that. One of the most common idea to handle the problem is to take a mean of 

all the values of the same column and have it to replace the missing data. 
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5. Finding correlation coefficient for all column pairs 

We can already see some potentially interesting relationships between the target variable (the 

number of fatal accidents)and the feature variables(the remaining three columns).Correlation 

is any statistical association, though it commonly refers to the degree to which a pair of 

variables are linearly related. Correlations are useful because they can indicate a predictive 

relationship that can be exploited in practice. 

Toquantifythepairwiserelationshipsthatweobservedinthescatterplots, we can compute the 

Pearson correlation coefficient matrix. The Pearson correlation coefficient is one of the most 

common methods to quantify correlation between variables, and by convention, the following 

thresholds are usually used: 

• 0.2 =weak 

 

• 0.5 =medium 

 

• 0.8 =strong 

 

• 0.9 = verystrong 

 

6. Train and Test Split 

 
 

Now we need to split our dataset into two sets — aTraining set and a Test set. We will train 

our machine learning models on our training set, i.e our machine learning models will try to 

understand any correlations in our training set and then we will test the models on our test 

set to check how accurately it can predict. Assuming that your test set meets the preceding 

two conditions, your goal is to create a model that generalizes well to new data. Our test set 

serves as a proxy for new data. For example, consider the following figure. Notice that the 
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model learned for the training data is very simple. This model doesn't do a perfect job—a 

few predictions are wrong. However, this model does about as well on the test data a sit 

does on the training data. In other words, this simple model does not over fit the training 

data. 

 

Validating the trained model against test data. Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are 

accidentally training on the test set. 

For example, high accuracy might indicate that test data has leaked into the training set. 

For example, consider a model that predicts whether an email is spam, using the subject 

line, email body, and sender's email address as features. We apportion the data into training 

and test sets, with an 80-20 split. After training, the model achieves 99% precision on both 

the training set and the test set. We'd expect a lower precision on the test set, so we take an 

other look at the data and discover that many of the examples in the test set are duplicates 

of examples in the training set(we neglected to scrub duplicate entries for the same spam 

email from our input database before splitting the data. 

 

Scikit-learn provides a range of supervised and unsupervised learning algorithms via a 

consistent interface in Python. It is licensed under a permissive simplified BSD license and 

is distributed under many Linux distributions, encouraging academic and commercial use. 

The library is built upon the SciPy (Scientific Python) that must be installed before you can 

use scikit-learn. 

 
from sklearn.cross_validation 

 

 

 

import train_test_split 

 
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) 

 
Ageneralruleofthethumbistoallocate80%ofthedatasettotrainingsetandtheremaining 20% to 

test set. For this task, we will import test_train_split from model_selection library ofscikit. 
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7. Normalize the data 
 

Before we do fitting, let’s normalize the data so that the data is centered around the meanand 

has unit standard deviation. Normalization of the data can be done by the sklearn Standard 

Scalar. 

Data is pre-processes before it is used for analysis and prediction. 

 
 

 
 

 

 
 

8. Visualization 

Fit the model to selected supervised data by using the matplotlib library for visualizing the 

independentvariablesanddependentvariables.XlabelrepresentsthecausesandtheYlabel 

represents the accidents occurs in a state. 
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                                                 Fig. Correlation Heat Map 

 

 

 

 
 

9. Training/model fitting 

Fit the model into the multilinear regression(mlr) by training the the model by the supervised 

learning. 

 

 
 

 
 

 

10. Predicting results 

 
Predicting the result by using MultiLinear Regression technique. 
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3.3 DATA PREPARATION 
 

A data set (or dataset) is collection of data. Most commonly a data set corresponds to 

the contents of a single database table, or a single statistical data matrix, where every column 

of the table represents a particular variable, and each row corresponds to a given member of 

the dataset in question. The dataset lists values for each of the variables, such as height and 

weight of an object, for each member of the dataset. Each value is known as a datum. The 

dataset may comprise data for one or more members, corresponding to the number of rows. 

Data collection is critical for the accurate prediction of crime occurrences. In this section, we 

present collection methods for data from USA. A number of factors contribute to the risk of 

collision, including vehicle design, speed of operation, road design, road environment, and 

driver skill, impairment due to alcohol or drugs, and behavior, notably distracted driving, 

Speeding and street racing. Worldwide, motor vehicle collisions lead to death and disability as 

wellasfinancialcoststobothsocietyandtheindividualsinvolved.Roadaccidents dataset from Kaggle  

is used in CSV format. 

 
 

https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Speed_limit_enforcement
https://en.wikipedia.org/wiki/Street_racing
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
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Fig: 3.3.1Sample Dataset 

 
 

  



                 Crop Price Prediction 
 

 

23 

 

 
 

Chapter- 4 

RESULTS AND SUGGESTION 

DATA FLOW USING NODERED 

 
 

Node-RED provides a way to store information that can be shared between different nodes 

without using the messages that pass through a flow. This is called ‘context’. 

 
The ‘scope’ of a particular context value determines who it is shared with. There are three 

context scope levels: 

 

• Node - only visible to the node that set the value 

• Flow - visible to all nodes on the same flow (or tab in the editor) 

• Global - visible to all nodes 

 
The choice of scope for any particular value will depend on how it is being used. If a value only 

needs to be accessed by a single node, such as a Function node, then Node context is sufficient. 

 

More often context allows some sort of state to be shared between multiple nodes. For 

example, a sensor may publish new values regularly in one flow and you want to create a 

separate HTTP triggered flow to return the most recent value. By storing the sensor reading 

in context it is then available for the HTTP flow to return. Global context can be 

preconfigured with values using the function Global Context property in the settings file. 

 
By default, context is stored in memory only. This means its contents are cleared whenever 

Node-REDrestarts.Withthe0.19release,It is possible to configure Node-RED to save context 

data so it is available across restarts. The context Storage property in settings.js can be used to 

configure how context data is stored. Node- RED provides two built-in modules for this: 

memory and local file system. 
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Fig-4.1.1: FLOW DIAGRAM 

 
 

For most modes the node msg. payload is not required. The node needs to be configured to 

select model and deployment. A list of published models and deployments is automatically 

retrieved by the node, making use of the API. 

 

When running a prediction msg. payload needs to be select either to an array of values, or an 

object containing and array of array of values, against which to run predictions against. Ex. 

To run a prediction against a model expecting 6 decimal numbers. 

 
A Flow is represented as a tab within the editor workspace and is the main way to organize 

nodes. 

The term flow is also used to informally describe a single set of connected nodes. So, a flow 

(tab) can contain multiple flows (sets of connected nodes). 

The Function node allows JavaScript code to be run against the messages that are passed 

through it. 

The message is passed in as an object called msg. By convention it  will  have  a  msg. 

payload property containing the body of the message. 

Other nodes may attach their own properties to the message, and they should be described in 

their documentation. 
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The node red flow is a flow to produce the output to the user by connecting the components 

correctly. If the components are wrongly connected, then the output may not be displayed to 

the user. 

http request: Handle query parameters passed to an HTTP. Access HTTP request headers · 

Include data captured in another flow. Use the http in node to listen for POST requests that 

have their content  type set  to application/json and access the parsed  JSON as properties    

of msg.payload. 

msg.payload: The  function node accepts  a msg object  as  input  and  can  return  0   or 

more message objects  as  output.  This message object must have a payload property(msg. 

payload), and usually has other properties depending on the proceeding nodes. 

prediction:Itisusedtopredicttheaccurateresults.Tocalculatetheaccurateresultinthecode there 

are some calculations given in the code. 

o/p parsing: If the function returns null, then no message is passed on and the flow ends. A 

function can return multiple messages on an output by returning an array of messages within 

the returned array. When multiple messages are returned for an output, subsequent nodes will 

receive the messages one at a time in the order they were returned. 

Timestamp: timestamp   converts to    array   hours,    minutes,    day,    month,    year Input 

a timestamp (default is the current timestamp) in milliseconds. The node will output an object 

of Hours, Minutes, milli seconds, Day, Month and Year. 

Token generation: To decode the token, you'll need to use the same key used to encrypt the 

original token. For this example, we'll create an HTTP input node that will decrypt the 

JSONWebToken and return the decrypted data in an HTTP Response node. Drag an HTTP 

input node onto the canvas and double-click on it to configure. 

Form: To generate a suitable password hash, you can use the node-red-admin command-line 

tool. Instructions for installing the tool are available. 
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WebUl 

  

 

 

 

 

Fig-4.1.2: USER INTERFACE 
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Chapter- 5 

CONCLUSION 

 
           According to the survey what is been done, there are still chances that the result might get improved.  

 During the research which we have carried out it is observed that the most of the algorithm and the 

 methods which is been used by most of the authors does not use a collective approach where all the  

 factors that affect the crop yield can be simultaneously be used for predicting the yield and hence  

 deciding the price of the crop. There can be further improvements because in some analysis very few   

 amount of datasets have been used. Therefore the result can be improved by using a large dataset. La 

 -rger the datasets the better the results are. During calculation of prices role of farmers could be exten 

 -ded and a system can be build which is more transparent and accessible to farmers. A  

 methodologically calculated msp would reduce the role of intermediates in selling of crops as farmers 

  will have better picture of value of their production 

 The future work would be as follows:  

 Automatic integration of changes made by the government in the MSP policies to be updated 

automatically into the portal.  

  Provide transparency by providing the portal in all the Indian languages.  

 Build a communication bridge between the farmers and the government regarding the  

discussion 
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ABSTRACT 

 

 
Agriculture assist is an Ajax based web application 

which provides an interface to technical experts (of agriculture sector) and agriculture 

universities to store their data in order to conduct framing awareness programs in 

villages. Through this project they can prepare schedule for the events, data needed in 

the events like power point presentations on seasonal crops and their related 

documents. So, our project is suggested as a web application because so many teams 

around the India can be able to work on this area. 

This project helps the crew who conduct camps in the villages. It provides an 

interface to the teams to store their data in order to conduct awareness camps 

efficiently. They can prepare schedules for the camps. Villagers can send queries and 

ask suggestions to the professors. 
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INTRODUCTION 

Through this project they can prepare schedule for the events, data needed in the 

events like power point presentations on seasonal crops and their related documents. 

So, our project is suggested as a web application because so many teams around the 

India can be able to work on this area. 

This project helps the crew who conduct camps in the villages. It provides an 

interface to the teams to store their data in order to conduct awareness camps 

efficiently. They can prepare schedules for the camps. Villagers can send queries and 

ask suggestions to the professors. 
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PROBLEM DEFINITION 

 

 

Due to the problems faced by farmers in India are using new technology 

Pesticides and Fertilizers but using old type of farming techniques. This actually gives 

adverse results like poor harvest, polluted farming land etc, the main cause for this is 

lack of awareness about the new farming techniques and precautions need to be taken. 

 
In Existing system there is only information about the soils, Fertilizers, 

Machinery separately. No awareness Camps. No information about the newly 

invented machinery. There is no proper information about the fertilizers for specific 

crops. The client cannot get the replies for the queries. 
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SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

In Existing system there is only information about the soils, Fertilizers, 

Machinery separately. Most of the farmers in India are using new technology 

pesticides and fertilizers but using old type of farming techniques. This actually gives 

adverse results like poor harvest, polluted farming land etc, the main cause for this is 

lack of awareness about the new farming techniques and precaution need to be take 

 
3.2 PROPOSED SYSTEM 

 

Proposed system will help the rural people. The villagers will get the 

awareness about Fertilizers, Machinery, soils combine in one website. So, by this the 

users (villagers) will get some idea and they can produce more production. This 

project aims for conducting the events in the villages for getting awareness among the 

people about the seasonal crops and fertilizers. Through this project they can prepare 

schedule for the events, data needed in the events like power point presentations on 

seasonal crops and their related documents. 
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FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

4.1 TECHNICAL FEASIBILITY 

The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system. 

4.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation. 

 
4.3 ECONOMIC FEASIBILITY 

A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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SYSTEM REQUIREMENTS 

 

 

SOFTWARE REQUIREMENTS 

Operating System : Windows XP (service pack2) 

Technology : .NET 

Web Server : IIS 

Database : SQL 2005 

Software’s : Microsoft Visual Studio 2008, MS Office 2007 

 

 

 
HARDWARE REQUIREMENTS 

Hardware : Pentium based system with a minimum of P4 

RAM : 256(MINIMUM) 
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SYSTEM ARCHITECTURE 
 

 

 

 

 

 

 

 

Fig :- Dataflow Diagram 

 
 

Model–view–controller (mvc) is a software architecture pattern which 

separates  the  representation   of   information   from   the   user's   interaction   with 

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view. 
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SYSTEM DESIGN 

 

UML Diagrams 

UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

• Class diagram 
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9.1 CLASS DIAGRAM: 
 

 

 

 

 

Fig (9.1) CLASS DIAGRAM 
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DATABASE DESGIN 

TABLES: 

 
 

Registration Table: 
 

 
 

Field Name Data Type Key 

FIRST NAME VARCHAR(50) NULL 

LAST NAME VARCHAR(50) NULL 

FATHER NAME VARCHAR(50) NULL 

USER NAME VARCHAR(50) PRIMARY KEY 

PASSWORD VARCHAR(50) NULL 

AADHAR NO VARCHAR(50) NULL 

MOBILE NO VARCHAR(50) NULL 

NO.OF ACRES/CENTS VARCHAR(50) NULL 

ANNUAL INCOME VARCHAR(50) NULL 

 

CROP Table: 
 

 

 

 

Field Name Data Type Key 

CROP_NAME VARCHAR(50) NOT NULL 

DURATION VARCHAR(50) NOT NULL 

SUGGESTED_FERTILIZERS TEXT NOT NULL 

SUGGESTED_PESTICIDES TEXT NOT NULL 

CROP_INFO TEXT NOT NULL 
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SCREENSHOTS 
 

 

 

 

MAIN PAGE 
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This is the main page each every module wants any information the open that page 

view information in that particular page. 

LOGIN PAGE 
 

 

 

 

 
 

 

Each and every module will login to their respective pages from this page by using 

their user id and password. 
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ADMIN PAGE 
 

 
In this page admin will login and view all the registrations of panchayath and give the 

status as accepted or rejected. He will register the professor and student. View the 

details of camp and accept or reject the request and also view the feedback and give 

reply to that feedback. 
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VIEW REGISTRATIONS PAGE 
 

 
In view registrations page admin view all the registrations which were registered by 

the panchayath and accept or reject their registrations. 
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VIEW CROP INFO 
 

 



21  

CONCLUSION 

 

Before there are no awareness camps. There is only manual procedure between 

professor and students. There is no proper information about the fertilizers for specific 

crop. The villagers cannot get the replies for the queries. 

So, this project will help rural people. It will help how to use the fertilizers for 

the crops, which soil is good for which crop, by this the farmers will get some 

awareness about fertilizers, soils and crops students provide information in the form 

of images in ppt’s to give more clarity to the villagers. By this the farmers can 

produce more production within the limited land. 
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1.Python forEverybody
1.1   Exploring Data Using Python 3

Why should you learn to write programs?

Writing programs (or programming) is a very creative and rewarding activity. You can write 
programs for many reasons, ranging from making your living to solving a difficult data analysis 
problem to having fun to helping someone else solve a problem. This book assumes 
that everyone needs to know how to program, and that once you know how to program you will 
figure out what you want to do with your newfound skills.

Programmers add an operating system and a set of applications to the hardware and we end up 
with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 
things.

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 
only knew the language to speak to explain to the computer what we would like it to "do next". If 
we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 
Interestingly, the kinds of things computers can do best are often the kinds of things that we 
humans find boring and mind-numbing.

1.2 Variables:
One of the most powerful features of a programming language is the ability to 
manipulate variables. A variable is a name that refers to a value.

An assignment statement creates new variables and gives them values:

>>>message = 'And now for something completely different'

>>> n = 17

>>>pi = 3.1415926535897931
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This example makes three assignments. The first assigns a string to a new variable 
named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 
of π to pi.

To display the value of a variable, you can use a print statement:

>>>print(n)

17

>>>print(pi)

3.141592653589793

The type of a variable is the type of the value it refers to.

>>>type(message)

<class 'str'>

>>>type(n)

<class 'int'>

>>>type(pi)

<class 'float'>

1.3Statements:
A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 
statements: print being an expression statement and assignment.

A script usually contains a sequence of statements. If there is more than one statement, the 
results appear one at a time as the statements execute.

For example, the script

print(1)

x = 2

print(x)

produces the output

1

2



3

1.4 Expressions:
An expression is a combination of values, variables, and operators. A value all by itself is 
considered an expression, and so is a variable, so the following are all legal expressions 
(assuming that the variable x has been assigned a value):

17

x

x + 17

Boolean expression
An expression whose value is either True or False.

Chained conditional
A conditional statement with a series of alternative branches.

Comparison operator
One of the operators that compares its operands: ==, !=, >, <, >=, and <=.

Conditional statement
A statement that controls the flow of execution depending on some condition.

Compound statement
A statement that consists of a header and a body. The header ends with a colon (:). The 
body is indented relative to the header.

Logical operator
One of the operators that combines boolean expressions: and, or, and not.

Nested conditional
A conditional statement that appears in one of the branches of another conditional 
statement.

Trace back
A list of the functions that are executing, printed when an exception occurs.
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2.Python Data Structures

2.1Strings:

A string is a sequence
A string is a sequence of characters. You can access the characters one at a time with the bracket 
operator:

>>>fruit = 'banana'

>>>letter = fruit[1]

The second statement extracts the character at index position 1 from the fruit variable and 
assigns it to the letter variable.

The expression in brackets is called an index. The index indicates which character in the 
sequence you want (hence the name).

>>>print(letter)

a

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 
from the beginning of the string, and the offset of the first letter is zero.

>>>letter = fruit[0]

>>>print(letter)

b

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.

2.2 Files

Persistence
So far, we have learned how to write programs and communicate our intentions to the Central 
Processing Unit using conditional execution, functions, and iterations. We have learned how to 
create and use data structures in the Main Memory. The CPU and memory are where our 
software works and runs. It is where all of the "thinking" happens..
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Secondary Memory

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 
erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 
our programs can be removed from the system and transported to another system.

We will primarily focus on reading and writing text files such as those we create in a text editor. 
Later we will see how to work with database files which are binary files, specifically designed to 
be read and written through database software.

2.3 Lists

A list is a sequence
Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 
can be any type. The values in list are called elements or sometimes items.

There are several ways to create a new list; the simplest is to enclose the elements in square 
brackets ("[" and "]"):

[10, 20, 30, 40]

['crunchy frog', 'ram bladder', 'lark vomit']

A list within another list is nested.

A list that contains no elements is called an empty list; you can create one with empty 
brackets, [].

>>>cheeses = ['Cheddar', 'Edam', 'Gouda']

>>>numbers = [17, 123]

>>>empty = []

>>>print(cheeses, numbers, empty)

'Cheddar', 'Edam', 'Gouda'] [17, 123]
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Lists are mutable
The syntax for accessing the elements of a list is the same as for accessing the characters of a 
string: the bracket operator. The expression inside the brackets specifies the index. Remember 
that the indices start at 0:

>>>print(cheeses[0])

Cheddar

2.4 Dictionaries:
A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 
dictionary, the indices can be (almost) any type.

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name.

>>> eng2sp = dict()

>>>print(eng2sp)

{}

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets:

>>>eng2sp['one'] = 'uno'

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value:

>>>print(eng2sp)

{'one': 'uno'}

This output format is also an input format. For example, you can create a new dictionary with 
three items. But if you print eng2sp, you might be surprised:

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}

>>>print(eng2sp)

{'one': 'uno', 'three': 'tres', 'two': 'dos'}
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2.5 Tuples:
A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 
they are indexed by integers. The important difference is that tuples are immutable. Tuples are 
also comparable and hashable so we can sort lists of them and use tuples as key values in Python 
dictionaries.

>>> t = 'a', 'b', 'c', 'd', 'e'

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 
identify tuples when we look at Python code:

>>> t = ('a', 'b', 'c', 'd', 'e')

To create a tuple with a single element, you have to include the final comma:

>>> t1 = ('a',)

>>>type(t1)

<type 'tuple'>

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple:

>>> t = tuple()

>>>print(t)

()
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3.Using Python to Access Web Data
3.1 Regular expressions:
So far we have been reading through files, looking for patterns and extracting various bits of 
lines that we find interesting. We have beenusing string methods like split and find and using 
lists and string slicing to extract portions of the lines.

The regular expression library e must be imported into your program before you can use it. The 
simplest use of the regular expression library is the search() function. The following program 
demonstrates a trivial use of the search function.

# Search for lines that contain 'From'

import re
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hand = open('mbox-short.txt')

for line in hand:

    line = line.rstrip()

if re.search('From:', line):

print(line)

We open the file, loop through each line, and use the regular expression search() to only print out 
lines that contain the string "From:". This program does not use the real power of regular 
expressions, since we could have just as easily used line.find() to accomplish the same result.

The power of the regular expressions comes when we add special characters to the search string 
that allow us to more precisely control which lines match the string. Adding these special 
characters to our regular expression allow us to do sophisticated matching and extraction while 
writing very little code.

# Search for lines that start with 'From'

import re

hand = open('mbox-short.txt')

for line in hand:

line = line.rstrip()

ifre.search('^From:', line):

print(line)

# Code: http://www.py4e.com/code3/re02.py

3.2 Character matching in regular expressions:
There are a number of other special characters that let us build even more powerful regular 
expressions. The most commonly used special character is the period or full stop, which matches 
any character.

In the following example, the regular expression F..m: would match any of the strings "From:", 
"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 
character.

# Search for lines that start with 'F', followed by

# 2 characters, followed by 'm:'
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import re

hand = open('mbox-short.txt')

for line in hand:

line = line.rstrip()

ifre.search('^F..m:', line):

print(line)

# Code: http://www.py4e.com/code3/re03.py

# Search for lines that start with From and have an at sign

import re

hand = open('mbox-short.txt')

for line in hand:

line = line.rstrip()

ifre.search('^From:.+@', line):

print(line)

3.3Hypertext Transfer Protocol – HTTP:
A socket is much like a file, except that a single socket provides a two-way connection between 
two programs. You can both read from and write to the same socket. If you write something to a 
socket, it is sent to the application at the other end of the socket. If you read from the socket, you 
are given the data which the other application has sent.
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3.4 eXtensible Markup Language - XML
XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 
an XML document:

<person>

<name>Chuck</name>

<phone type="intl">

    +1 734 303 4456

</phone>

<email hide="yes" /></person>

3.5 JavaScript Object Notation – JSON:
The JSON format was inspired by the object and array format used in the JavaScript language. 
But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 
influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 
Python lists and dictionaries.

Here is a JSON encoding that is roughly equivalent to the simple XML from above:

{

  "name" : "Chuck",

  "phone" : {

    "type" : "intl",

    "number" : "+1 734 303 4456"

   },

   "email" : {



12

     "hide" : "yes"

   }

4. Using Databases with Python

A database is a file that is organized for storing data. Most databases are organized like a 
dictionary in the sense that they map from keys to values. The biggest difference is that the 
database is on disk (or other permanent storage), so it persists after the program ends. Because a 
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database is stored on permanent storage, it can store far more data than a dictionary, which is 
limited to the size of the memory in the computer.

There are many different database systems which are used for a wide variety of purposes 
including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 
SQLite in this book because it is a very common database and is already built into Python. 
SQLite is designed to be embedded into other applications to provide database support within the 
application. For example, the Firefox browser also uses the SQLite database internally as do 
many other products.

4.1 Database concepts:
When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 
data structures in a database are: tables, rows, and columns.

Relational Databases

4.2 Creating a database table:
Databases require more defined structure than Python lists or dictionaries1.

When we create a database table we must tell the database in advance the names of each of 
the columns in the table and the type of data which we are planning to store in each column. 
When the database software knows the type of data in each column, it can choose the most 
efficient way to store and look up the data based on the type of data.
You can look at the various data types supported by SQLite at the following url

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 
is fast access to your data even when the database contains a large amount of data.

The code to create a database file and a table named Tracks with two columns in the database is 
as follows:

import sqlite3

conn = sqlite3.connect('music.sqlite')

cur = conn.cursor()

cur.execute('DROP TABLE IF EXISTS Tracks')

https://www.py4e.com/html3/15-database#fn1
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)')

conn.close().

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 
current directory. If the file does not exist, it will be created. The reason this is called a 
"connection" is that sometimes the database is stored on a separate "database server" from the 
server on which we are running our application. In our simple examples the database will just be 
a local file in the same directory as the Python code we are running.

A cursor is like a file handle that we can use to perform operations on the data stored in the 
database. Calling cursor() is very similar conceptually to calling open() when dealing with text 
files.

A Database Cursor

Once we have the cursor, we can begin to execute commands on the contents of the database 
using the execute() method.

Database commands are expressed in a special language that has been standardized across many 
different database vendors to allow us to learn a single database language. The database language 
is called Structured Query Language or SQL for short.

In our example, we are executing two SQL commands in our database. As a convention, we will 
show the SQL keywords in uppercase and the parts of the command that we are adding (such as 
the table and column names) will be shown in lowercase.

The first SQL command removes the Tracks table from the database if it exists. This pattern is 
simply to allow us to run the same program to create the Tracks table over and over again 
without causing an error. Note that the DROP TABLE command deletes the table and all of its 
contents from the database (i.e., there is no "undo").

cur.execute('DROP TABLE IF EXISTS Tracks ')

The second command creates a table named Tracks with a text column named title and an integer 
column named plays.

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)')



15

4.3 Retrieve and/or insert a record:
friend = u['screen_name']

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1',

        (friend, ) )

try:

friend_id = cur.fetchone()[0]

countold = countold + 1

except:

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved)

            VALUES ( ?, 0)''', ( friend, ) )

conn.commit()

ifcur.rowcount != 1 :

print('Error inserting account:',friend)

continue

friend_id = cur.lastrowid

countnew = countnew + 1

4.4 Three kinds of keys
 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 
indeed look up a user's row several times in the program using the name field. You will 
often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 
logical key is how we look up a row from the outside world, it makes little sense to allow 
multiple rows with the same value in the table.

 A primary key is usually a number that is assigned automatically by the database. It 
generally has no meaning outside the program and is only used to link rows from 
different tables together. When we want to look up a row in a table, usually searching for 
the row using the primary key is the fastest way to find the row. Since primary keys are 
integer numbers, they take up very little storage and can be compared or sorted very 
quickly. In our data model, the id field is an example of a primary key.

 A foreign key is usually a number that points to the primary key of an associated row in a 
different table. An example of a foreign key in our data model is the from_id.

4.5 Using JOIN to retrieve data:
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Now that we have followed the rules of database normalization and have data separated into two 
tables, linked together using primary and foreign keys, we need to be able to build 
a SELECT that reassembles the data across the tables.

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 
that are used to reconnect the rows between the tables.

The following is an example of a SELECT with a JOIN clause:

SELECT * FROM Follows JOIN People

    ON Follows.from_id = People.id WHERE People.id = 1

5. Visualizing data
So far we have been learning the Python language and then learning how to use Python, the 
network, and databases to manipulate data.
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In this chapter, we take a look at three complete applications that bring all of these things 
together to manage and visualize data. You might use these applications as sample code to help 
get you started in solving a real-world problem.

Each of the applications is a ZIP file that you can download and extract onto your computer and 
execute.

5.1 Building a Google map from geocoded data
In this project, we are using the Google geocoding API to clean up some user-entered geographic 
locations of university names and then placing the data on a Google map.

Google Map

To get started, 
download the application from:

www.py4e.com/code3/geodata.zip

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 
number of requests per day. If you have a lot of data, you might need to stop and restart the 
lookup process several times. So we break the problem into two phases.

In the first phase we take our input "survey" data in the file where.data and read it one line at a 
time, and retrieve the geocoded information from Google and store it in a 
database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 
simply check to see if we already have the data for that particular line of input. The database is 
functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 
same data twice.

You can restart the process at any time by removing the file geodata.sqlite.

https://www.py4e.com/code3/geodata.zip
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Run the geoload.py program. This program will read the input lines in where.data and for each 
line check to see if it is already in the database. If we don't have the data for the location, it will 
call the geocoding API to retrieve the data and store it in the database.

Here is a sample run after there is already some data in the database:

Found in database  Northeastern University

Found in database  University of Hong Kong, ...

Found in database  Technion

Found in database  Viswakarma Institute, Pune, India

Found in database  UMD

Found in database  Tufts University

Resolving Monash University

Retrieving http://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University

Retrieved 2063 characters {    "results" : [

{'status': 'OK', 'results': ... }

Resolving Kokshetau Institute of Economics and Management

Retrieving http://maps.googleapis.com/maps/api/

geocode/json?address=Kokshetau+Inst ...

Retrieved 1749 characters {    "results" : [

{'status': 'OK', 'results': ... }

...

The first five locations are already in the database and so they are skipped. The program scans to 
the point where it finds new locations and starts retrieving them.

The geoload.py program can be stopped at any time, and there is a counter that you can use to 
limit the number of calls to the geocoding API for each run. Given that the where.data only has a 
few hundred data items, you should not run into the daily rate limit, but if you had more data it 
might take several runs over several days to get your database to have all of the geocoded data 
for your input.

Once you have some data loaded into geodata.sqlite, you can visualize the data using 
the geodump.py program. This program reads the database and writes the file where.js with the 
location, latitude, and longitude in the form of executable JavaScript code.

5.2 Visualizing networks and interconnections
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In this application, we will perform some of the functions of a search engine. We will first spider 
a small subset of the web and run a simplified version of the Google page rank algorithm to 
determine which pages are most highly connected, and then visualize the page rank and 
connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output.

5.3Visualizing mail data
Up to this point in the book, you have become quite familiar with our mbox-
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 
level.

In the real world, sometimes you have to pull down mail data from servers. That might take quite 
some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 
adjustment. In this section, we work with an application that is the most complex so far and pull 
down nearly a gigabyte of data and visualize it.

We will be using data from a free email list archiving service called www.gmane.org. This 
service is very popular with open source projects because it provides a nice searchable archive of 
their email activity. They also have a very liberal policy regarding accessing their data through 
their API. They have no rate limits, but ask that you don't overload their service and take only 
the data you need. You can read gmane's terms and conditions at this page:

http://gmane.org/export.php

A Word Cloud from the Sakai Developer List

You can download this application from:

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 
responsibly by adding delays to your access of their services and spreading long-running jobs 
over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 
the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 

Sakai Mail Activity by Organization

This is a relatively complex and sophisticated application and has features to do some real data 
retrieval, cleaning, and visualization.

https://www.py4e.com/code3/gmane.zip
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6.AWS
About Lambda functions and custom skills

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint:

 You do not need to administer or manage any of the compute resources for your service.

 You do not need an SSL certificate.

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead.

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers.
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 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices.

Allowed AWS Lambda Regions

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration.

Allowed AWS Lambda regions

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong)

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai)

US West (N. California) EU (London) Asia Pacific (Seoul)

US West (Oregon) EU (Paris) Asia Pacific (Singapore)

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo)

Add an Alexa Skills Kit trigger

Before you add the trigger, copy the skill ID from the developer console:

1. Open or create your skill in the developer console.

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup.

Once you have your skill ID, add the trigger to the function:

1. Log in to the AWS Management Console and navigate to AWS Lambda.

2. Click your function in the list to open the configuration details.

3. Make sure you are on the Configuration page.

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger.

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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5. Under Configure triggers, select Enable for Skill ID verification.

6. Enter your skill ID in the Skill ID edit box.

7. Click Add.

8. Click Save to save the change.
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>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem  to  having  fun  to  helping  someone  else  solve  a  problem.  This  book  assumes   

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One  of  the  most  powerful  features  of  a  programming  language  is  the  ability  to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example  makes  three  assignments.  The  first  assigns  a  string  to  a  new  variable  

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 
 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable  and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they  

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can  create  one  with  empty 

brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets: 

 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the  database  in  advance  the  names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows  from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables,  linked  together   using   primary  and   foreign  keys,   we   need   to   be   able   to  build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 
 

 
 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time,   and   retrieve   the   geocoded   information   from   Google   and   store   it   in   a  

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once  you  have  some  data  loaded  into geodata.sqlite,  you  can  visualize  the  data  using   

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up  to  this  point  in  the   book,   you   have   become   quite   familiar   with   our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next  

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot  of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't  overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 

 

https://www.py4e.com/code3/gmane.zip


20  

6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 

 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


21  

Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

9.  
 
 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
 

Forest fire prediction constitutes a significant component of forest fire management. 

It plays a major role in resource allocation, mitigation and recovery efforts. This paper 

presents a description and analysis of forest fire prediction methods based on artificial 

intelligence. A novel forest fire risk prediction algorithm, based on support vector machines, 

is presented. The algorithm depends on previous weather conditions in order to predict the 

fire hazard level of a day. The implementation of the algorithm using data from Lebanon 

demonstrated its ability to accurately predict the hazard of fire occurrence. 
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 INTRODUCTION: 

CHAPTER-I 

INTRODUCTION 

Forest fires are an integral part of many terrestrial ecosystems such as boreal 

forests, temperate forests, Mediterranean ecosystems, savannas and grasslands, among 

others. Fires in the Mediterranean basin account for a significant percentage of total fires 

occurring worldwide. Forest fire prediction, prevention and management measures have 

become increasingly important. Systems for forest fire danger prediction represent an 

essential tool to predict forest fire risks, back up the forest fire monitoring and extinction 

phase, and to assist in the fire control planning and resource allocation. 

At present many fire risk models make use of forest fire databases to construct and 

assess probabilistic models. It proposed a model for each specific location based on its fire 

history, its elevation above sea level and the corresponding dates of fire days and non-fire 

days. The system tries to fit different probabilistic models to data from different locations. 

When the fitting is accomplished the system is used to estimate the probability of a forest 

fire taking place at a particular location and time. 

No weather parameters are used and the main output is the probability of the 

number of fires being greater than a certain threshold. This probability estimation is helpful 

for fire fighters’ resources allocation. Experiments show that the assessed risk is accurate 

for a specific area. A shortcoming of this model is its close dependency on the trained area 

and its inability to generalize the model to nearby areas. Jaiswal et al. implemented a GIS- 

based forest fire risk model, to study the relationship between vegetation, climate, 

topography and their associated factor to causing forest-fires. A forest fire risk zone map 

was constructed using a four-category risk scale. The risk range is from very high to low. 

The resulting map was found to have a strong correlation with the highly affected fire sites. 

This method is also dependent on the studied area and the model cannot be generalized to 

other lands. It is also notable that the use of satellite images and GIS is imperative in the 

construction of the models. Estimation of forest fire risk on a global scale was introduced 

by Iliadis who developed a decision support system (FFIREDESSYS) that implements 

fuzzy logic and fuzzy algebra concepts. 

The system was implemented in Greece, and it showed a good estimation of the 

forest fire risk areas but it has no indication of the estimated area of the fire which might 

compromise the resource allocation problem. Some important clustering techniques using 
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partitioning methods like k-means or density based clustering like DBSCAN that are 

normally used on spatial data, can be extended to spatiotemporal data. Many models 

implement Spatio-temporal Data Mining (STDM) techniques, and demonstrate that these 

techniques have great potential in forest fire prediction. 

1) Forecasting and trend analysis: basically one can make use of historical data 

related to burnt area to predict future forest fires. These methods can also provide the 

ability to forecast the burnt area and the length of fire field. 

2) Association rule mining for prediction of ongoing forest fire development: This 

is based on spatial forest data like the slopes or position of the slope as well as weather data 

(precipitation, wind speed and direction, temperature) and fuel type, to predict the 

spreading of the fire. It will add the ability to create logical conditions such as: if a fire 

occurs in W then it is very likely to spread towards S and allows forest fire fighters to 

obtain an optimal plan. 

3) Pattern Detection for sequence of fire events: using spatio-temporal data to 

discover sequential patterns 2010 IEEE/ASME International Conference on Advanced 

Intelligent Mechatronics Montréal, Canada, July 6-9, 2010 1311 that occur frequently, and 

hence having the ability to generate logical rules. 

4) Cluster analysis and identification of fire spots: Spatiotemporal clustering may 

discover the cells (hot spots) that have a high probability of starting a fire. The 

discrimination of fire spots will have a direct implication on the probability of forest fires. 

 
OBJECTIVES OF THE PROJECT: 

 

• To improve forest fire prevention in the Alpine territory with the creation of a shared forest fire 

danger warning system based on metrological conditions affecting fire potential and forestry types 

mostly prone to forest fires, both in current and in future climate. 

• To optimize the forest fire prevention and suppression procedures to preserve the alpine forests and 

guarantee the forest ecosystem services. 

• To define common protocol for danger level interpretation, with the univocal European forest fire 

danger scale establishment and resulting preparedness planning. 

• To facilitate modulation and coordination of altering processes and means dislocation in the 

different regions, reducing fire potentials impact and increasing public awareness. 
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 PROBLEM STATEMENT: 

Forest fire prediction constitutes a significant component of forest fire 

management. It plays a major role in resource allocation, mitigation and recovery efforts. 

This paper presents a description and analysis of forest fire prediction methods based on 

artificial intelligence. A novel forest fire risk prediction algorithm, based on support vector 

machines, is presented. The algorithm depends on previous weather conditions in order to 

predict the fire hazard level of a day. The implementation of the algorithm using data from 

Lebanon demonstrated its ability to accurately predict the hazard of fire occurrence. 

 
Now we are making a change over in the existing system by using prediction we are 

going to minimize the cost and time to respond to fires by staging firefighting assets as 

close as possible to where fires are likely to occur. 
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CHAPTER 2 

LITERATURE REVIEW 

 
Literature survey plays a very important role in the project development. Literature survey 

provides the required knowledge about the project and its background. It also helps in following the best 

practices in project development. Literature survey also helps in understanding the risk and feasibility of 

the project. The feasibility of the project depends upon the risk of the project. If the resources, time and 

money are not available for the project development, then the risk is higher. Literature survey also gives 

light on various tools, platforms and operating systems suitable for project development. Once 

programming begins then the programmers require a lot of support and advice. 

The forest fires are a common occurrence in most parts of the world and they 

cause a lot of damage to biodiversity as well as to the local ecology. There have been many studies 

conducted to know its causes, consequences and then plans made to manage these forest fires. The studies 

conducted so far are reviewed in brief as comprehensive national, regional or global statistics on wild fires 

are not available that would allow a reliable and precise comparison of the global fire occurrence in the 

1980s and 1990s. However, some general observations can be made. Both decades experienced high inter- 

annual regional and national variability of fire occurrence and fire impacts. ‘El Nino’ episodes such as in 

1982-1983 and 1997-1998 were the most important climatic oscillations affecting area burned and fire 

impacts in both decades. 

• In this paper, author describes the capabilities of various algorithms in predicting several weather 

phenomena such as temperature, windy, humidity, rainfall these parameters concluded that major 

techniques like decision trees, artificial neural networks, clustering and regression algorithms are 

suitable to predict weather phenomena. This shows that the decision trees and k-means clustering 

are best-suited data mining techniques for this application. 

Many authors conclude that classification and summarization are the two main data mining 

techniques widely use in Weak and Rapid Miner tool for weather forecasting. 
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CHAPTER 3 

PROPOSED METHOD 

 METHODOLOGY: 

The dataset was taken from ‘kaggle.com’. The Forest Fire Prediction Dataset 

comprised of 13 different attributes of 518 values. The customers were described as either  

1 or 0 on the basis of city category. The detailed description of the dataset is shown in 

Table. The table provide details about the attribute and attribute type. As clearly visible 

from the table, all the features except sex are real valued integers. 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analysing the training dataset. 

This is one of the most, if not the most essential concept you study when you learn Data 

Science. We use the training dataset to get better boundary conditions which could be used 

to determine each target class. Once the boundary conditions are determined, the next task 

is to predict the target class. The whole process is known as classification. 

 

Basic Terminology in Classification Algorithms : 

 
Classifier: An algorithm that maps the input data to a specific category. 

Classification model: A classification model tries to draw some conclusion from the input values 

given for training. It will predict the class labels/categories for the new data. 

Feature: A feature is an individual measurable property of a phenomenon being observed. 

Binary Classification: Classification task with two possible outcomes. 

o E.g.: Gender classification (Male / Female) 

Multi-class classification: Classification with more than two classes. In multi-class classification, 

each sample is assigned to one and only one target label. 

o E.g.: An animal can be a cat or dog but not both at the same time. 

Multi-label classification: Classification task where each sample is mapped to a set of target labels 

(more than one class). 

o E.g.: A news article can be about sports, a person, and location at the same 

time. 

 
The classification algorithms we are considering for our model are 

• Logistic Regression 
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• Decision Tree 

• Random Forest 

Logistic Regression: 

 

Logistic regression is a statistical method for predicting binary classes. The outcome or target 

variable is dichotomous in nature. Dichotomous means there are only two possible classes. For example, it 

can be used for cancer detection problems. It computes the probability of an event occurrence. 

 

It is a special case of linear regression where the target variable is categorical in nature. It uses a log of odds 

as the dependent variable. Logistic Regression predicts the probability of occurrence of a binary event 

utilizing a logistic function. 

 

Linear Regression Equation: 

 

 
 

Where, y is dependent variable and x1, x2 ... and Xn are explanatory variables. Sigmoid Function: 

 

Apply Sigmoid function on linear regression: 

 

Properties of Logistic Regression: 

 

The dependent variable in logistic regression follows Bernoulli Distribution. 

 

Estimation is done through maximum likelihood. 

 

No R Square, Model fitness is calculated through Concordance, KS-Statistics. 

 

Advantages 

• Because of its efficient and straightforward nature, doesn't require high computation power, easy to 

implement, easily interpretable, used widely by data analyst and scientist. 

• Also, it doesn't require scaling of features. Logistic regression provides a probability score for 

observations. 

 

Disadvantages 

• Logistic regression is not able to handle a large number of categorical features/variables. 

• It is vulnerable to over fitting. 

• Also, can't solve the non-linear problem with the logistic regression that is why it requires a 

transformation of non-linear features. 

• Logistic regression will not perform well with independent variables that are not correlated to the 

target variable and are very similar or correlated to each other. 
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 Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter. 

• The main objective of using Decision Tree in this research work is the prediction of 

target class using decision rule taken from prior data. 

•  It uses nodes and inter nodes for the prediction and classification. Root nodes 

classify the instances with different features. 

•  Root nodes can have two or more branches while the leaf nodes represent 

classification. 

• In every stage, Decision tree chooses each node by evaluating the highest 

information gain among all the attributes. 

Decision Tree consists of : 

 
Nodes : Test for the value of a certain attribute. 

 
Edges/ Branch : Correspond to the outcome of a test and connect to the next node or leaf. 

 

Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class distribution). 

 

 
Figure 1 : Decision Tree 

 
To understand the concept of Decision Tree consider the above example. Let’s say you want 

to predict whether a person is fit or unfit, given their information like age, eating habits, 

physical activity, etc. The decision nodes are the questions like ‘What’s the age?’, ‘Does he 

exercise?’, ‘Does he eat a lot of pizzas’? And the leaves represent outcomes like either ‘fit’, 

or ‘unfit’. 

 

There are two main types of Decision Trees: 



Forest Fire Prediction 
 

Gudlavalleru Engineering College  Page 8  

 
1. Classification Trees 

 
2. Regression Trees 

1. Classification trees (Yes/No types) : 

 
What we’ve seen above is an example of classification tree, where the outcome was a 

variable like ‘fit’ or ‘unfit’. Here the decision variable is Categorical/ discrete.Such a tree is 

built through a process known as binary recursive partitioning. This is an iterative process 

of splitting the data into partitions, and then splitting it up further on each of the branches. 

 
 

Figure 2 : Example of a Classification tree 

 
 

2. Regression trees (Continuous data types) : 

 
Decision trees where the target variable can take continuous values (typically real numbers) 

are called regression trees. (e.g. the price of a house, or a patient’s length of stay in a 

hospital). 
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Figure 3 : Example of Regression Tree 

 
 

Creation of Decision Tree: 

 
In this method a set of training examples is broken down into smaller and smaller 

subsets while at the same time an associated decision tree get incrementally developed. At 

the end of the learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or 

dense) regions and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a 

series of tests that determine the class label of the example. These tests are organized in a 

hierarchical structure called a decision tree. Decision Trees follow Divide-and-Conquer 

Algorithm. 

Divide and Conquer: 

 
Decision trees are built using a heuristic called recursive partitioning. This approach 

is also commonly known as divide and conquer because it splits the data into subsets, which 

are then split repeatedly into even smaller subsets, and so on and so forth until the process 

stops when the algorithm determines the data within the subsets are sufficiently 

homogenous, or another stopping criterion has been met. 
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Basic Divide-and-Conquer Algorithm: 

 
1. Select a test for root node. Create branch for each possible outcome of the test. 

 
2. Split instances into subsets. One for each branch extending from the node. 

 
3. Repeat recursively for each branch, using only instances that reach the branch. 

 
4. Stop recursion for a branch if all its instances have the same class. 

 
 

Decision Tree Classifier: 

 
•  Using the decision algorithm, we start at the tree root and split the data on the feature 

that results in the largest information gain (IG) (reduction in uncertainty towards the 

final decision). 

 

•  In an iterative process, we can then repeat this splitting procedure at each child  

node until the leaves are pure. This means that the samples at each leaf node all belong 

to the same class. 

 

•  In practice, we may set a limit on the depth of the tree to prevent over fitting. We 

compromise on purity here somewhat as the final leaves may still have some impurity. 

Entropy : 

In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that 

information. 

 

 

 
Information Gain: 

 

 
Information gain can be defined as the amount of information gained about a random 

variable or signal from observing another random variable. It can be considered as the 

difference between the entropy of parent node and weighted average entropy of child nodes. 
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Gini Impurity : 

 

 
Gini impurity is a measure of how often a randomly chosen element from the set would be 

incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 

 

 

 

 

Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 
 

 

 

 

 

 

Figure 4 : Entropy VS Gini 
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Advantages of Classification with Decision Trees: 

 
1. Inexpensive to construct. 

 
2. Extremely fast at classifying unknown records. 

 
3. Easy to interpret for small-sized trees 

 
4. Accuracy comparable to other classification techniques for many simple data sets. 

 
5. Excludes unimportant features. 

 
 

Disadvantages of Classification with Decision Trees: 

 
1. Easy to over fit. 

 
2. Decision Boundary restricted to being parallel to attribute axes. 

 
3.  Decision tree models are often biased toward splits on features having a large 

number of levels. 

 

4. Small changes in the training data can result in large changes to decision logic. 

 
5.  Large trees can be difficult to interpret and the decisions they make may seem 

counter intuitive. 

 

Applications of Decision trees in real life : 

 
1.  Biomedical Engineering (decision trees for identifying features to be used in 

implantable devices). 

 

2. Financial analysis (Customer Satisfaction with a product or service). 

 
3. Astronomy (classify galaxies). 

 
4. System Control. 

 
5. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

 
6. Medicines (diagnosis, cardiology, psychiatry). 



Forest Fire Prediction 
 

Gudlavalleru Engineering College  Page 13  

 Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for 

classification and regression. It is also the most flexible and easy to use algorithm. A forest 

is comprised of trees. It is said that the more trees it has, the more robust a forest is. 

Random forests creates decision trees on randomly selected data samples, gets prediction 

from each tree and selects the best solution by means of voting. It also provides a pretty 

good indicator of the feature importance. 

Random forest has a variety of applications, such as recommendation engines, 

image classification and feature selection. It can be used to classify loyal loan applicants, 

identify fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, 

which selects important features in a dataset. 

 

The Random Forest is a model made up of many decision trees. Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key 

concepts that gives it the name random: 

 

• Random sampling of training data points when building trees 

 
• Random subsets of features considered when splitting nodes 

 
Random sampling of training observations: 

 
• When training, each tree in a random forest learns from a random sample of the data points. 

• The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

• The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

 

• At test time, predictions are made by averaging the predictions of each decision tree. 

 
 

Random subsets of features for splitting nodes: 
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• The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decision tree. 

 
• Generally this is set to sqrt(n_features) for classification meaning that if there are 16 features, at 

each node in each tree, only 4 random features will be considered for splitting the node. 

 
• The random forest can also be trained considering all the features at every node as is common in 

regression. These options can be controlled in the Scikit-Learn Random Forest implementation. 

 
How Random Forest algorithm works : 

 
There are two stages in Random Forest algorithm, one is random forest creation, the other is 

to make a prediction from the random forest classifier created in the first stage. The whole 

process is shown below, and it’s easy to understand using the figure. 

 

Here the author firstly shows the Random Forest creation pseudo code: 

 

 
1. Randomly select “K” features from total “m” features where k << m 

 
2. Among the “K” features, calculate the node “d” using the best split point 

 
3. Split the node into daughter nodes using the best split 

 
4. Repeat the a to c steps until “l” number of nodes has been reached 

 
5.  Build forest by repeating steps a to d for “n” number times to create “n” number of 

trees 

The following Figure shows the process of randomly selecting features: 
 

 
 

Figure 5 : Random Selection 
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In the next stage, with the random forest classifier created, we will make the prediction. The 

random forest prediction pseudo code is shown below: 

 

1.  Takes the test features and use the rules of each randomly created decision tree to 

predict the outcome and stores the predicted outcome (target) 

 

2. Calculate the votes for each predicted target 

 
3.  Consider the high voted predicted target as the final prediction from the random 

forest algorithm. The process is easy to understand, but it’s somehow efficient. 

 

 Advantages of Random Forest: 

 

1.Random Forest is based on the bagging algorithm and uses Ensemble Learning Technique.It creates as 

many trees on the subset of the data and combines the output of all trees. 

 

2.In this way it reduces over fitting problem in decision trees and also reduces the variance and therefore 

improves the accuracy. 

 

3.Random Forest works well with both categorical and continous variables.Random Forest can  

automatically handle missing values. 

 

No Feature Scaling Required: In case of Random Forest as it uses rule based approach instead of distance 

calculation. 

 

Handles non-linear parameters Efficiently: These don’t affect the performance of a random forest unlike 

curve based algorithms. 

 

4.Random Forest can automatically handle missing values. 

 

5.Random Forest is usually robust to outliers and can handle them automatically. 

 

6.Random Forest algorithm is very stable. Even if a new data point is introduced in the dataset,the overall 

algorithm is not affected much since the new data may impact one tree, but it is very hard for it to impact all 

the trees. 

 

7. Random Forest is Comparatively less impacted by noise. 

 
Disadvantages of Random Forest: 

 
1. An ensemble model is inherently less interpretable than an individual decision tree 

 
2. Training a large number of deep trees can have high computational costs (but can be 

parallelized) and use a lot of memory 
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3. Predictions are slower, which may create challenges for applications 

 

Applications of Random Forest: 

 

• For the application in banking, Random Forest algorithm is used to find loyal customers, 

which means customers who can take out plenty of loans and pay interest to the bank 

properly, and fraud customers, which means customers who have bad records like failure to 

pay back a loan on time or have dangerous actions. 

 

• For the application in medicine, Random Forest algorithm can be used to both identify the 

correct combination of components in medicine, and to identify diseases by analyzing the 

patient’s medical records. 

 

• For the application in the stock market, Random Forest algorithm can be used to identify a 

stock’s behavior and the expected loss or profit. 

 

• For the application in e-commerce, Random Forest algorithm can be used for predicting 

whether the customer will like the recommend products, based on the experience of similar 

customers. 

 IMPLEMENTATION : 

Here we are implementing our model as per the following figure. 
 
 

 

Figure 6 : Architecture of our model 

 
 

For any model we should provide the dataset as the input and we should preprocess it and 

then we will select the model and measure the accuracy for our model. An algorithm which 

provides high accuracy will be considered as the best algorithm for our model. 

 

 

 Data preprocessing : 
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In the data preprocessing we will preprocess the dataset and handle the null values and 

missing values. Data preprocessing is a data mining technique that involves transforming 

raw data into an understandable format. Real-world data is often incomplete, inconsistent, 

and/or lacking in certain behaviors or trends, and is likely to contain many errors. Data 

preprocessing is a proven method of resolving such issues. 

In Real world data are generally incomplete: lacking attribute values, lacking certain 

attributes of interest, or containing only aggregate data. Noisy: containing errors or outliers. 

Inconsistent: containing discrepancies in codes or names. 

 

 
 

 

Figure 7 : Machine Learning Process 

 
 

Steps in Data Preprocessing: 

 

Step 1: importing libraries 
 
 

 

NumPy: 

•  It is a numeric python module which provides fast maths functions for 

calculations. 

• It is used to read data in numpy arrays and for manipulation purpose. 

Pandas : 

• Used to read and write different files. 
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• Data manipulation can be done easily with dataframes. 

 
 

Step 2 : importing dataset 

Step 3 :Check out the missing value 

Step 4 : See the Categorical Values 

 

 

 

 

 

 

 

 

 
 

Step 5 : Converting gender into binary values 

 
 

Step 6: Separate the training and testing data 
 

Step 7 :Importing the random forest classifier as DecisionTreeClassifier 
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Step 6 : Predicting the Accuracy Scores : 
 

 

 

 

Accuracy Score 

Sample Prediction 
 

 
Confusion Matrix is a useful machine learning method which allows you to measure 

Recall, Precision, Accuracy, and AUC-ROC curve. 

 

Prediction Score 
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For Logistic Regression: 

 
For Decision Tree Classifier: 

 

 DATA PREPARATION: 

We are considering our dataset from kaggle.com. The following figure shows how our 

dataset looks: 
 

 
 

Figure 8 : Forest Fire prediction Dataset 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Results : 

Dataset that we considered for our Forest Fire Prediction Recognition model is: 
 

 

 
Figure 9 : Forest Fire Prediction Dataset 

 
 

Heat Map for our model: 
 

 

 

Figure 10 : Heat Map 

 

 
AUC and ROC Curves : 

For Logistic Regression: 
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Figure 11 : AUC and ROC Curves for Logistic Regression 

For Decision Tree: 

 

 

Figure 12 : AUC and ROC Curves for Decision Tree 

For Random Forest : 
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Figure 13 : AUC and ROC Curves for Random Forest 

 
 

User Interface(UI): 
 

 

Figure 14 : Node-RED Flow 
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Node-RED: Node-RED(Figure 18) is a programming tool for writing together hardware 

devices, APIs and online services in new and interesting ways. It provide a browser-based 

editors that makes it easy to write together flows using the wide range of nodes the palette 

that can be deployed to its runtime in a single click. 

 

 

 

 

 

 

 
 

Figure 15 : Prediction Output 
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Discussions: 

We consider the Random Forest here. Because the accuracy we get is more compared to all 

the models. Random Forest is a classification algorithm. It is used to predict a binary 

outcome (0/1, Yes/No, True/False) from the set of independent variables. The above two 

figures shows the output of the Black Friday Sales Prediction. In the fig19 the values are 

related to the person was coming from “city_category_A”. In fig 20 the values are related 

to the person coming from “city_category_B”. 
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                                                  CHAPTER 5 

                                                CONCLUSION 

 

In conclusion, a neural-networks-based approach to the problem of predicting forest 

fires has been presented and discussed. The proposed neural network is a multilayer 

perception whose number and size of hidden layers can be heuristically determined for each 

application using its available data examples. The learning algorithm used to train this 

neural network is the back propagation algorithm ensures the convergence to a local 

minimum of the global error observed at the output layer of the network. This algorithm 

has been coded using C++ language and the resulting program was applied to real test data 

related to the Montesinho natural park in Portugal, which is one of the world regions most 

concerned with forest _res. The used dataset is publicly available at the UCI machine 

learning repository .Results of this application are satisfying and encourage the 

continuation of this study in order, for instance, to reduce the sensitivity of the method to 

architectural and algorithmic parameters, particularly the size of hidden layers and the 

stopping criterion .An example of future work would be the use of genetic algorithms in 

order to optimize the architectural parameters of the network , which tend to search the 

space of possible solutions globally, thus reducing the chance of getting stuck in local 

maxima . 
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                                       ABSTRACT 

 

 
Agriculture assist is an Ajax based web application 

which provides an interface to technical experts (of agriculture sector) and agriculture 

universities to store their data in order to conduct framing awareness programs in 

villages. Through this project they can prepare schedule for the events, data needed in 

the events like power point presentations on seasonal crops and their related 

documents. So, our project is suggested as a web application because so many teams 

around the India can be able to work on this area. 

This project helps the crew who conduct camps in the villages. It provides an 

interface to the teams to store their data in order to conduct awareness camps 

efficiently. They can prepare schedules for the camps. Villagers can send queries and 

ask suggestions to the professors. 
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INTRODUCTION 

Through this project they can prepare schedule for the events, data needed in the 

events like power point presentations on seasonal crops and their related documents. 

So, our project is suggested as a web application because so many teams around the 

India can be able to work on this area. 

This project helps the crew who conduct camps in the villages. It provides an 

interface to the teams to store their data in order to conduct awareness camps 

efficiently. They can prepare schedules for the camps. Villagers can send queries and 

ask suggestions to the professors. 
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PROBLEM DEFINITION 

 

 

Due to the problems faced by farmers in India are using new technology 

Pesticides and Fertilizers but using old type of farming techniques. This actually gives 

adverse results like poor harvest, polluted farming land etc, the main cause for this is 

lack of awareness about the new farming techniques and precautions need to be taken. 

 
In Existing system there is only information about the soils, Fertilizers, 

Machinery separately. No awareness Camps. No information about the newly 

invented machinery. There is no proper information about the fertilizers for specific 

crops. The client cannot get the replies for the queries. 
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SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

In Existing system there is only information about the soils, Fertilizers, 

Machinery separately. Most of the farmers in India are using new technology 

pesticides and fertilizers but using old type of farming techniques. This actually gives 

adverse results like poor harvest, polluted farming land etc, the main cause for this is 

lack of awareness about the new farming techniques and precaution need to be take 

 
3.2 PROPOSED SYSTEM 

 

Proposed system will help the rural people. The villagers will get the 

awareness about Fertilizers, Machinery, soils combine in one website. So, by this the 

users (villagers) will get some idea and they can produce more production. This 

project aims for conducting the events in the villages for getting awareness among the 

people about the seasonal crops and fertilizers. Through this project they can prepare 

schedule for the events, data needed in the events like power point presentations on 

seasonal crops and their related documents. 
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FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

4.1 TECHNICAL FEASIBILITY 

The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system. 

4.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation. 

 
4.3 ECONOMIC FEASIBILITY 

A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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SYSTEM REQUIREMENTS 

 

 

SOFTWARE REQUIREMENTS 

Operating System : Windows XP (service pack2) 

Technology : .NET 

Web Server : IIS 

Database : SQL 2005 

Software’s : Microsoft Visual Studio 2008, MS Office 2007 

 

 

 
HARDWARE REQUIREMENTS 

Hardware : Pentium based system with a minimum of P4 

RAM : 256(MINIMUM) 
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SYSTEM ARCHITECTURE 
 

 

 

 

 

 

 

 

Fig :- Dataflow Diagram 

 
 

Model–view–controller (mvc) is a software architecture pattern which 

separates  the  representation  of   information   from   the   user's   interaction   with  

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view. 
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SYSTEM DESIGN 

 

UML Diagrams 

UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

• Class diagram 
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9.1 CLASS DIAGRAM: 
 

 

 

 

 

Fig (9.1) CLASS DIAGRAM 



15  

DATABASE DESGIN 

TABLES: 

 
 

Registration Table: 
 

 
 

Field Name Data Type Key 

FIRST NAME VARCHAR(50) NULL 

LAST NAME VARCHAR(50) NULL 

FATHER NAME VARCHAR(50) NULL 

USER NAME VARCHAR(50) PRIMARY KEY 

PASSWORD VARCHAR(50) NULL 

AADHAR NO VARCHAR(50) NULL 

MOBILE NO VARCHAR(50) NULL 

NO.OF ACRES/CENTS VARCHAR(50) NULL 

ANNUAL INCOME VARCHAR(50) NULL 

 

CROP Table: 
 

 

 

 

Field Name Data Type Key 

CROP_NAME VARCHAR(50) NOT NULL 

DURATION VARCHAR(50) NOT NULL 

SUGGESTED_FERTILIZERS TEXT NOT NULL 

SUGGESTED_PESTICIDES TEXT NOT NULL 

CROP_INFO TEXT NOT NULL 
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SCREENSHOTS 
 

 

 

 

MAIN PAGE 
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This is the main page each every module wants any information the open that page 

view information in that particular page. 

LOGIN PAGE 
 

 

 

 

 
 

 

Each and every module will login to their respective pages from this page by using 

their user id and password. 
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ADMIN PAGE 
 

 
In this page admin will login and view all the registrations of panchayath and give the 

status as accepted or rejected. He will register the professor and student. View the 

details of camp and accept or reject the request and also view the feedback and give 

reply to that feedback. 
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VIEW REGISTRATIONS PAGE 
 

 
In view registrations page admin view all the registrations which were registered by 

the panchayath and accept or reject their registrations. 
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VIEW CROP INFO 
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CONCLUSION 

 

Before there are no awareness camps. There is only manual procedure between 

professor and students. There is no proper information about the fertilizers for specific 

crop. The villagers cannot get the replies for the queries. 

So, this project will help rural people. It will help how to use the fertilizers for 

the crops, which soil is good for which crop, by this the farmers will get some 

awareness about fertilizers, soils and crops students provide information in the form 

of images in ppt’s to give more clarity to the villagers. By this the farmers can 

produce more production within the limited land. 
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ABSTRACT

Intoday’seraweseealotofstudentspursuingtheireducationawayfrom theirhome

countries.Withtheincreaseinthenumberofstudentsstudyinginothercountries,each

applicanthastofaceatoughcompetitiontogetadmissionintheirdream university.

Studentsareoftenworriedabouttheirchancesofadmissioningraduateschool.Students

usuallyarenotknowledgeableoftherequirementsandtheproceduresofthegraduate

admissionandmightspentaconsiderableamountofmoneytogetadvicefrom

consultancyorganizationstohelpthemidentifytheiradmissionchances.However,giving

thelimitednumberofuniversitiesthatcanbeconsideredbyahumanconsultant,this

approachmightbebiasandinaccurate. Theaim ofthisprojectistohelpstudentsin

shortlistinguniversitieswiththeirprofiles.Thepredictedoutputgivesthemafairideaabout

theiradmissionchancesinaparticularuniversity.Thisanalysisshouldalsohelpstudents

whoarecurrentlypreparingorwillbepreparingtogetabetteridea.
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CHAPTER-1

INTRODUCTION

1.1INTRODUCTION

Today,therearemanystudentswhotraveltoforeigncountriestopursuehigher

education.Itisnecessaryforthestudentstoknowwhattheirchancesofgettingadmit

fromsuchuniversitiesare.

Ofcourse,manyfactorsinfluenceadmission,butit’snosecretthattwofactorsheavily

weighinondeterminingacceptance:GPAandSAT/ACTscores.Whileotherfactorsare

certainlytakenintoconsideration,itisstatisticallyandpracticallyundeniablethatthesetwo

metrics hold incredible importance to a student’s application -although no one

truly knows howthesearejudgedandfilteredbycolleges.

Currently,students manuallyperform statisticalanalysis before applying to

universitiestofindouttheprobablechanceofgettingadmit.

1.2OBJECTIVESOFTHEPROJECT

 ToassessthescopeandsuitabilityofmachinelearningmethodsforUniversity

admissionprediction.

 Todevelopinitialmachinelearningmodelstopredictthechanceofadmit.

 Toanalyzetheperformanceofthemodeldeveloped.

1.3PROBLEMSTATEMENT

Eachyear,over2millioncollegeapplicationsarefiled,andeachofthemcomeswith

acertainelementof chance. Evenstudentsofthehighestacademiccaliberapplywithan

elementofrandomness,andoftenface difficultsituationsasaresult -theintended

meritocracyinherentincollegeadmissionsgiveswaytouncertainty,doubt,andanxiety.

1.3.1RequirementsSpecification

HardwareRequirements

PersonalComputer: IntelDesktopi3orHigher

RAM : 2GBtoabove

HDD : 500GBtoabove
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SoftwareRequirements

OperatingSystem : Windows7andabove.

Languageused : Python.

Tool : AnacondaNavigator
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CHAPTER-2

LITERATUREREVIEW

Literaturesurveyplaysaveryimportantroleintheprojectdevelopment.Literature

surveyprovidestherequiredknowledgeabouttheprojectanditsbackground.Italsohelps

infollowingthebestpracticesinprojectdevelopment.Literaturesurveyalsohelpsin

understandingtheriskandfeasibilityoftheproject.Thefeasibilityoftheprojectdepends

upontheriskoftheproject.Iftheresources,timeandmoneyarenotavailableforthe

projectdevelopment,thentheriskishigher.Literaturesurveyalsogiveslightonvarious

tools,platforms and operating systems suitable forprojectdevelopment.Once

programmingbeginsthentheprogrammersrequirealotofsupportandadvice.

Inthispaper,authordescribesthecapabilitiesofvariousalgorithmsinpredicting

severalphenomenasuchasGREScore,TOEFLScore,UniversityRating,Cgpa,LOR,

Researchtheseparametersconcludedthatmajortechniqueslikedecisiontrees,artificial

neuralnetworks,clusteringandregressionalgorithmsaresuitabletopredictChanceof

Admit.Thisshowsthatthedecisiontreesandk-meansclusteringarebest-suiteddata

miningtechniquesforthisapplication.
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CHAPTER-3

PROPOSEDMETHOD

3.1METHODOLOGY

Architectureofthesystem

InthisprojectweusedMultipleLinearRegression.Multiplelinearregression(MLR),

alsoknownsimplyasmultipleregression,isastatisticaltechniquethatusesseveral

explanatoryvariablestopredicttheoutcomeofaresponsevariable.Thegoalofmultiple

linearregression(MLR)istomodelthe linearrelationshipbetweentheexplanatory

(independent)variablesandresponse(dependent)variable.

Inessence,multipleregressionistheextensionofordinaryleast-squares(OLS)

regressionthatinvolvesmorethanoneexplanatoryvariable.Asimplelinearregressionisa

functionthatallowsananalystorstatisticiantomakepredictionsaboutonevariablebased

ontheinformationthatisknownaboutanothervariable.Linearregressioncanonlybeused

whenonehastwocontinuousvariables—anindependentvariableandadependentvariable.

Theindependentvariableistheparameterthatisusedtocalculatethedependentvariable
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oroutcome.Amultipleregressionmodelextendstoseveralexplanatoryvariables.

Multipleregressionanalysisisanextensionofsimplelinearregression.It’suseful

fordescribingandmakingpredictionsbasedonlinearrelationshipsbetweenpredictor

variables(ie;independentvariables)andaresponsevariable(ie;adependentvariable).

Althoughmultipleregressionanalysisissimplerthanmanyothertypesofmaterials,there

arestillsomecrucialstepsthatmustbetakentoensurethevalidityoftheresultsyou

obtain.

Multiplelinearregressionmodelwouldtaketheform:

yi=0+1xi1+2xi2+...+pxip+

where, for i=n observations:

yi=dependent variable

xi=explanatory variables

0=y-intercept (constant term)

p=slope coefficients for each explanatory variable

=the model’s error term (also known as the residuals.

x1,x2…xkarethepredictorsinthemultipleregressionmodel.

AdvantagesofMultilinearRegression

 Thismodeltakeslesstimetopredicttheresults.

 Itgivesaccurateresults.

 Thealgorithm usedinthissystem easytoimplementanditisalsoapplicableto

largedatasets.

 Herewefocusongroupsofstateswithsimilarprofilessotheresultisaccurate.

Instatistics,themeansquarederror(MSE)ormeansquareddeviation(MSD)ofan

estimator(ofaprocedureforestimatinganunobservedquantity)measurestheaverageof

thesquaresoftheerrors—thatis,theaveragesquareddifferencebetweentheestimated

valuesandwhatisactuallyestimated.

Multiplelinearregressioncanmodelmorecomplexrelationshipwhichcomesfrom

variousfeaturestogether.Theyshouldbeusedincaseswhereoneparticularvariableisnot
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evidentenoughtomaptherelationshipbetweentheindependentandthedependent

variable.

Thegraphshowtherelationshipbetweenthenoofmilesdriven,alcoholconsumption,first

timesdriven,speed.

Whenselectingthemodelforthemultiplelinearregressionanalysis,another

importantconsiderationisthemodelfit. Addingindependentvariablestoamultiplelinear

regressionmodelwillalwaysincreasetheamountofexplainedvarianceinthedependent

variable.Therefore,addingtoomanyindependentvariableswithoutanytheoretical

justificationmayresultinanover-fitmodel.MultipleLinearRegressionAnalysisconsistsof

morethanjustfittingalinearlinethroughacloudofdatapoints. Itconsistsof3stages

analyzingthe correlation anddirectionalityofthedataandestimatingthemodel,i.e.,fitting

theline,and(3)evaluatingthevalidityandusefulnessofthemodel.

Aworkingexampleofmachinelearning.Thebusinessobjectiveinthisparticularcasewas

toavoidbypredictingduetopercentageofnoofmilesbeforetheyoccurringtheroad

accidents.Todothis,wetrainedamachinelearningmodelonthethousandsofpastdata

withthenumberofrowsgeneratedbythethousandsofstates.Thattrainstoidentifythe

characteristicsignaturethathadprecededhistoricalfailureevents.

Webuiltourmodelusingatrainingdatasetofhistoricalobservations—percentagenoof

milesdatafromtrainsthatwelabelledwithoutcomesextractedfromdependentvariable

andoperationslogs.Forthehistoricaldata,weknowwhethertheaccidentsoccurredornot

basedonthepercentagenumberofmiles.

Infact,wedidn’tuseallofourlabelledhistoricaldatatotrainourmodel.Thatmeansthat
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wehaveasetofdataunseentothemodelthatwecanusetotesttheaccuracyprediction

ofourmodel.

Youcanseethatourmodelis84percentaccurateinpredictingfailures—thatis,we

correctlypredictedthatafailurewouldoccurwhereonesubsequentlydidoccurwithinthe

next36hoursin443outof525(82+443)cases.That’saprettygoodaccuracyrateforthis

sortofmodel—andcertainlyaccurateenoughforthemodeltobeusefulforourcustomer.

Justasimportantastheoverallaccuracy,however,arethenumberofso-calledtype-one

errors(falsepositives)andtype-twoerrors(falsenegatives).Inourcase,weincorrectly

predict54failureswherenoneoccur.Theseerrorsrepresent54situationswherewemight

potentiallyhavewithdrawnatrainfromserviceformaintenanceitdidnotneed.Equally,

thereare82type-twoerrors.Thatmeansthatforevery14,014(13,435+54+82+443)trips

madebyourtrains,weshouldanticipatethattheywillunexpectedlyfailon82occasions,

0.6percentofthetime.

3.2IMPLEMENTATION

1.ImporttheLibraries

NumPy:

NumPystandsfor‘NumericalPython’or‘NumericPython’.Itisanopensource

moduleofPythonwhichprovidesfastmathematicalcomputationonarraysandmatrices.

Since,arraysandmatricesareanessentialpartoftheMachineLearningecosystem,

NumPyalong with MachineLearning moduleslikeScikit-learn,Pandas,Matplotlib,

TensorFlow,etc.completethePythonMachineLearningEcosystem.
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NumPy provides the essential multi-dimensional array-oriented computing

functionalitiesdesignedforhigh-levelmathematicalfunctionsandscientificcomputation.

CreatingANumPyArray:WecancreateaNumPyarrayusingthenumpy.Arrayfunction.If

wepassinalistoflists,itwillautomaticallycreateaNumPyarraywiththesamenumberof

rowsandcolumns.Becausewewantalloftheelementsinthearraytobefloatelements

foreasycomputation,we‘llleaveofftheheaderrow,whichcontainsstrings.Oneofthe

limitationsofNumPyisthatalltheelementsinanarrayhavetobeofthesametype,soif

weincludetheheaderrow,alltheelementsinthearraywillbereadinasstrings.Because

wewanttobeabletodocomputationslikefindtheaveragequalityofthewines,weneed

theelementstoallbefloats.Inthebelowcode:

Importthenumpypackage.

Passthelistoflistswinesintothearrayfunction,whichconvertsitintoaNumPyarray.

Excludetheheaderrowwithlistslicing.

Specifythekeywordargumentdtypetomakesureeachelementisconvertedtoafloat.

>>>importnumpyasnp

Pandas:

SimilartoNumPy,Pandasisoneofthemostwidelyusedpythonlibrariesindata

science.Itprovideshigh-performance,easytousestructuresanddataanalysistools.

UnlikeNumPylibrarywhich providesobjectsformulti-dimensionalarrays,Pandas

provides in-memory2dtableobjectcalledDataframe.Itislikeaspreadsheetwithcolumn

namesandrowlabels.

Hence,with2dtables,pandasiscapableofprovidingmanyadditionalfunctionalities

likecreatingpivottables,computingcolumnsbasedonothercolumnsandplottinggraphs.

PandascanbeimportedintoPythonusing:

>>>importpandasaspd

pd.Series()

pd.Series()isamethodthatcreatesaseriesobjectfrom datapassed.Thedata

mustbedefinedasaparameter.Whatisa―Series‖objectinPandas?Itisadatastructure

definedbyPandas.Basicallyitlookslikeatablehavingrowsandcolumns.Noticethat

thesenumbersonthefirstcolumnwereaddedautomaticallybypandas.Theyserveas

index.Thesevariablesareknownascategoricalvariablesandintermsofpandas,theseare

called‗object.
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Toretrieveinformationusingthecategoricalvariables,weneedtoconverttheminto

dummy variables so thatthey can be used formodelling.We do thatusing

pandas.get_dummiesfeature.

Firstwecreatealistofthecategoricalvariables.Thenweconvertthesevariables

intodummyvariables.Wehavecreateddummyvariablesforeachcategoricalvariablesand

printingouttheheadofthenewdata-frame.Youcanunderstand,howthecategorical

variablesareconvertedtodummyvariableswhicharereadytobeusedinthemodellingof

thisdata-set.But,wehaveaslightproblemhere.Theactualcategoricalvariablesstillexist

andtheyneedtoberemovedtomakethedata-framereadyformachinelearning.

Somecommonlyuseddatastructuresinpandasare:

1.Seriesobjects:1Darray,similartoacolumninaspreadsheet

2.DataFrameobjects: 2Dtable,similartoaspreadsheet

3.Panelobjects: DictionaryofDataFrames,similartosheetinMSExcel

PandasSeriesobjectiscreatedusingpd.Seriesfunction.Eachrowisprovidedwithan

indexandbydefaultsisassignednumericalvaluesstartingfrom0.LikeNumPy,Pandas

also provide the basic mathematicalfunctionalities like addition,subtraction and

conditionaloperationsandbroadcasting.

Matplotlib:

Matplotlibisa2dplottinglibrarywhichproducespublicationqualityfiguresina

varietyofhardcopyformatsandinteractiveenvironments.MatplotlibcanbeusedinPython

scripts,PythonandIPythonshell,JupyterNotebook,webapplicationserversandGUI

toolkits.

matplotlib.pyplotisacollectionoffunctionsthatmakematplotlibworklikeMATLAB.

MajorityofplottingcommandsinpyplothaveMATLAB

MatplotlibisdesignedtobeasusableasMATLAB,withtheabilitytousePython,and

theadvantageofbeingfreeandopen-source.Severaltoolkitsareavailablewhichextend

Matplotlibfunctionality.

Someareseparatedownloads,othersshipwiththeMatplotlibsourcecodebuthave

externaldependencies.

Basemap:mapplottingwithvariousmapprojections,coastlines,andpoliticalboundaries.

Cartopy:amappinglibraryfeaturingobject-orientedmapprojectiondefinitions,and

arbitrarypoint,line,polygonandimagetransformationcapabilities.(Matplotlibv1.2and

above).
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Exceltools:utilitiesforexchangingdatawithMicrosoftExcel•GTKtools:interfacetothe

GTK+library.

VisualizationwithMatplotlib-OneofMatplotlib‘smostimportantfeaturesisitsabilityto

playwellwithmanyoperatingsystemsandgraphicsbackends.Matplotlibsupportsdozens

ofbackendsandoutputtypes,whichmeansyoucancountonittoworkregardlessof

whichoperatingsystemyouareusingorwhichoutputformatyouwish.Thiscross-platform,

everything-to-everyoneapproachhasbeenoneofthegreatstrengthsofMatplotlib.Ithas

ledtoalargeuserbase,whichinturnhasledtoanactivedeveloperbaseandMatplotlib‘s

powerfultoolsandubiquitywithinthescientificPythonworld.

Inrecentyears,however,theinterfaceandstyleofMatplotlibhavebeguntoshowtheirage.

NewertoolslikeggplotandggvisintheRlanguage,alongwithwebvisualizationtoolkits

basedonD3jsandHTML5canvas,oftenmakeMatplotlibfeelclunkyandold-fashioned.

Still,I'm oftheopinionthatwecannotignoreMatplotlib'sstrengthasawell-tested,

crossplatform graphicsengine.RecentMatplotlibversionsmakeitrelativelyeasytoset

newglobalplottingstyles(seeCustomizingMatplotlib:ConfigurationsandStyleSheets),

andpeoplehavebeendevelopingnewpackagesthatbuildonitspowerfulinternalstodrive

Matplotlibviacleaner,moremodernAPIs—forexample,Seaborn(discussedinVisualization

WithSeaborn),ggpy,HoloViews,Altair,andevenPandasitselfcanbeusedaswrappers

aroundMatplotlib'sAPI.ImportingMatplotlib-JustasweusethenpshorthandforNumPy

andthepdshorthandforPandas,wewillusesomestandardshorthandsforMatplotlib

imports.

2.Importthedataset

Adataset(ordataset)iscollectionofdata.Mostcommonlyadatasetcorrespondstothe
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contentsofasingledatabasetable,orasinglestatisticaldatamatrix,whereeverycolumn

ofthetablerepresentsaparticularvariable,andeachrowcorrespondstoagivenmember

ofthedatasetinquestion.Thedatasetlistsvaluesforeachofthevariables,suchas

heightandweightofanobject,foreachmemberofthedataset.Eachvalueisknownasa

datum.Thedatasetmaycomprisedataforoneormoremembers,correspondingtothe

numberofrows.

AlotofdatasetscomeinCSVformats.WewillneedtolocatethedirectoryoftheCSVfileat

first(it’smoreefficienttokeepthedatasetinthesamedirectoryasyourprogram)andread

itusingamethodcalled read_csv whichcanbefoundinthelibrary.

Fig4.1.1.1:Tablesshowingthechanceofgettingadmissiondependingondifferent

attributeslikeGREscore,TOEFLscore,universityranking.

3.Checkingfornullvalues

Sometimesyoumayfindsomedataaremissinginthedataset.Weneedtobe

equippedtohandletheproblemwhenwecomeacrossthem.Obviouslyyoucouldremove

theentirelineofdatabutwhatifyouareunknowinglyremovingcrucialinformation?Of

coursewewouldnotwanttodothat.Oneofthemostcommonideatohandletheproblem

istotakeameanofallthevaluesofthesamecolumnandhaveittoreplacethemissing
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data.

4.Findingcorrelationcoefficientforallcolumnpairs

Wecanalreadyseesomepotentiallyinterestingrelationshipsbetweenthetarget

variable(thenumberoffatalaccidents)andthefeaturevariables(theremainingthree

columns).

Toquantifythepairwiserelationshipsthatweobservedinthescatterplots,wecan

computethePearsoncorrelationcoefficientmatrix.ThePearsoncorrelationcoefficientis

oneofthemostcommonmethodstoquantifycorrelationbetweenvariables,andby

convention,thefollowingthresholdsareusuallyused:

 0.2=weak

 0.5=medium

 0.8=strong

 0.9=verystrong
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5.Selectthepredictandtargetvariables

Independentvariablesarepredictors
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Dependentvariablesarethetargetexplatonary

6.TrainandTestSplit

Nowweneedtosplitourdatasetintotwosets — aTrainingsetandaTestset.Wewill

trainourmachinelearningmodelsonour trainingset,i.e.ourmachinelearningmodelswill

trytounderstandanycorrelationsinourtrainingsetandthenwewilltestthemodelsonour

testsettocheckhowaccuratelyitcanpredict.Assumingthatyourtestsetmeetsthe

precedingtwoconditions,yourgoalistocreateamodelthatgeneralizeswelltonewdata.

Ourtestsetservesasaproxyfornewdata.Forexample,considerthefollowingfigure.
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Noticethatthemodellearnedforthetrainingdataisverysimple.Thismodeldoesn'tdoa

perfectjob—afewpredictionsarewrong.However,thismodeldoesaboutaswellonthe

testdataasitdoesonthetrainingdata.Inotherwords,thissimplemodeldoesnotoverfit

thetrainingdata.

Validatingthetrainedmodelagainsttestdata.Nevertrainontestdata. Ifyouare

seeingsurprisinglygoodresultsonyourevaluationmetrics,itmightbeasignthatyouare

accidentallytrainingonthetestset.

Forexample,highaccuracymightindicatethattestdatahasleakedintothetraining

set.Forexample,consideramodelthatpredictswhetheranemailisspam,usingthe

subjectline,emailbody,andsender'semailaddressasfeatures.Weapportionthedatainto

trainingandtestsets,withan80-20split.Aftertraining,themodelachieves99%precision

onboththetrainingsetandthetestset.We'dexpectalowerprecisiononthetestset,sowe

takeanotherlookatthedataanddiscoverthatmanyoftheexamplesinthetestsetare

duplicatesofexamplesinthetrainingset(weneglectedtoscrubduplicateentriesforthe

samespamemailfromourinputdatabasebeforesplittingthedata).We'veinadvertently

trainedonsomeofourtestdata,andasaresult,we'renolongeraccuratelymeasuringhow

wellourmodelgeneralizestonewdata.

Scikit-learnprovidesarangeofsupervisedandunsupervisedlearningalgorithmsviaa

consistentinterfaceinPython.ItislicensedunderapermissivesimplifiedBSDlicenseand

isdistributedundermanyLinuxdistributions,encouragingacademicandcommercialuse.

ThelibraryisbuiltupontheSciPy(ScientificPython)thatmustbeinstalledbeforeyoucan

usescikit-learn.

Fromsklearn.cross_validationimporttrain_test_split

x_train,x_test,y_train,y_test=train_test_split(X,y,test_size=0.2,random_state=0)

Ageneralruleofthethumbistoallocate80%ofthedatasettotrainingsetandthe

remaining20%totestset.Forthistask,wewill

import test_train_split from model_selection libraryofscikit.
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7.Normalizethedata

Beforewedofitting,let’snormalizethedatasothatthedataiscenteredonthemeanand

hasunitstandarddeviation.

Dataispreprocessesbeforeitisusedforanalysisandprediction.ThestepsinData

preprocessingare:

 ProblemFraming:Requirestheuseofexploratorydataanalysisanddatamining.

 DataUnderstanding:Requirestheuseofsummarystatisticsanddatavisualization.

 DataCleaning.Requirestheuseofoutlierdetection,imputationandmore.
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 DataSelection.Requirestheuseofdatasamplingandfeatureselectionmethods.

 DataPreparation.Requirestheuseofdatatransforms,scaling,encodingandmuch

more.ModelEvaluation.Requiresexperimentaldesignandresamplingmethods.

 ModelConfiguration.Requirestheuseofstatisticalhypothesistestsandestimation

statistics.ModelSelection.Requirestheuseofstatisticalhypothesistestsand

estimationstatistics.ModelPresentation.Requirestheuseofestimationstatistics

suchasconfidenceintervals.ModelPredictions.Requirestheuseofestimation

statisticssuchaspredictionintervals.

8.Visualization

Fitthemodeltoselectedsuperviseddata
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9.Training/modelfitting

Fitthemodeltoselectedsuperviseddata
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10.Predictingresults
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3.3DATAPREPARATION

Datapreparationistheprocessofmanuallyconvertingormappingdatafromone

"raw"formintoanotherformatthatallowsformoreconvenientconsumptionofthedata

withthehelpofsemi-automatedtools.Thismayincludefurthermunging,datavisualization,

dataaggregation,trainingastatisticalmodel,aswellasmanyotherpotentialuses.Data

mungingasaprocesstypicallyfollowsasetofgeneralstepswhichbeginwithextracting

thedatainarawformfromthedatasource,"munging"therawdatausingalgorithms(e.g.

sorting)orparsingthedataintopredefineddatastructures,andfinallydepositingthe

resultingcontentintoadatasinkforstorageandfutureuse.

Step1:Datacollection

Thisisthebyfartheessentialfirststepasitaddressescommonchallenges,including:

 Automaticallydeterminingrelevantattributesinadatastringstoredina.csv(comma-

separated)file

 Parsinghighly-nesteddatastructuressuchasthosefrom XMLorJSONfilesintoa

tabularform,foreasierscanningandpatterndetection.

 Searchingandidentifyingrelevantdatafromexternalrepositories.

However,whenconsideringaDPsolution,makesureitcancombinemultiplefiles

intooneinput,suchaswhenyouhaveacollectionoffilesrepresentingdailytransactions,

butyourmachinelearningmodelneedstoingestayearofdata.Also,besuretohavea

contingencyplaninplaceforovercomingproblemsassociatedwithsamplingandbiasin

yourdatasetandyourmachinelearningmodel.

PerrequestoftheUSDepartmentofTransportation,wearecurrentlyinvestigating
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howtoderiveastrategytoreducetheincidenceofroadaccidentsacrossthenation.By

lookingatthedemographicsoftrafficaccidentvictimsforeachUSstate,wefindthatthere

isalotofvariationbetweenstates.Nowwewanttounderstandiftherearepatternsinthis

variationinordertoderivesuggestionsforapolicyactionplan.Inparticular,insteadof

implementingacostlynation-wideplanwewanttofocusongroupsofstateswithsimilar

profiles.Howcanwefindsuchgroupsinastatisticallysoundwayandcommunicatethe

resulteffectively?

To accomplish these tasks,we willmake use ofdata wrangling,plotting,

dimensionalityreduction,andunsupervisedclustering.Thedatagiventouswasoriginally

collected bythe NationalHighwayTrafficSafetyAdministration and theNational

AssociationofInsuranceCommissioners.Thisparticulardatasetwascompiledand

releasedasa CSV-file byFiveThirtyEightunderthe CC-BY4.0license.

Step2:DataExplorationandProfiling

Oncethedataiscollected,it’stimetoassesstheconditionofit,includinglookingfortrends,

outliers,exceptions,incorrect,inconsistent,missing,orskewedinformation.Thisis

importantbecauseyoursourcedatawillinformallofyourmodel’sfindings,soitiscritical

tobesureitdoesnotcontainunseenbiases.Forexample,ifyouarelookingatcustomer

behaviornationally,butonlypullingindatafromalimitedsample,youmightmissimportant

geographicregions.Thisisthetimetocatchanyissuesthatcouldincorrectlyskewyour

model’sfindings,ontheentiredataset,andnotjustonpartialorsampledatasets.

Step3:Formattingdatatomakeitconsistent

Thenextstepingreatdatapreparationistoensureyourdataisformattedinawaythat

bestfitsyourmachinelearningmodel.Ifyouareaggregatingdatafromdifferentsources,

orifyourdatasethasbeenmanuallyupdatedbymorethanonestakeholder,you’lllikely

discoveranomaliesinhowthedataisformatted(e.g.USD5.50versus$5.50).Inthesame

way,standardizingvaluesinacolumn,e.g.Statenamesthatcouldbespelledoutor

abbreviated)willensurethatyourdatawillaggregatecorrectly.Consistentdataformatting

takesawaytheseerrorssothattheentiredatasetusesthesameinputformatting

protocols.

Step4:Improvingdataquality

Here,startbyhavingastrategyfordealingwitherroneousdata,missingvalues,extreme

values,andoutliersinyourdata.Self-servicedatapreparationtoolscanhelpiftheyhave

intelligentfacilitiesbuiltintohelpmatchdataattributesfrom disparatedatasetsto
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combinethemintelligently.Forinstance,ifyouhavecolumnsforFIRSTNAMEandLAST

NAMEinonedatasetandanotherdatasethasacolumncalledCUSTOMERthatseemto

holdaFIRSTandLASTNAMEcombined,intelligentalgorithmsshouldbeabletodetermine

awaytomatchtheseandjointhedatasetstogetasingularviewofthecustomer.

Forcontinuousvariables,makesuretousehistogramstoreviewthedistributionofyour

dataandreducetheskewness.Besuretoexaminerecordsoutsideanacceptedrangeof

value.This“outlier”couldbeaninputtingerror,oritcouldbearealandmeaningfulresult

thatcouldinform futureeventsasduplicateorsimilarvaluescouldcarrythesame

informationandshouldbeeliminated.Similarly,takecarebeforeautomaticallydeletingall

recordswithamissingvalue,astoomanydeletionscouldskewyourdatasettonolonger

reflectreal-worldsituations.

Step5:FeatureEngineering

Thisstepinvolvestheartandscienceoftransformingrawdataintofeaturesthatbetter

representapatterntothelearningalgorithms.Forexample,datacanbedecomposedinto

multiplepartstocapturemorespecificrelationships,suchasanalyzingsalesperformance

bythedayoftheweek,notonlythemonthoryear.Inthissituation,segregatingthedayasa

separatecategoricalvaluefromthedate(e.g.“Mon;06.19.2017”)mayprovidethe

algorithmwithmorerelevantinformation.

Step6:Splittingdataintotrainingandevaluationsets

Thefinalstepistosplityourdataintotwosets;onefortrainingyouralgorithm,andanother

forevaluationpurposes.Besuretoselectnon-overlappingsubsetsofyourdataforthe

trainingandevaluationsetsinordertoensurepropertesting.Investintoolsthatprovide

versioningandcatalogingofyouroriginalsourceaswellasyourprepareddataforinputto

machinelearningalgorithms,andthelineagebetweenthem.Thisway,youcantracethe

outcomeofyourpredictionsbacktotheinputdatatorefineandoptimizeyourmodelsover

time.

Step7:Finalprocess

Alright.Yourdatais"clean."Butwhatdoyoudowithit?

Ifyouwanttogorighttofeedingyourdataintoamachinelearningalgorithminorderto

attemptbuildingamodel,youprobablyneedyourdatainamoreappropriaterepresentation.

InthePythonecosystem,thatwouldgenerallybeaNumpyndarray(ormatrix).ThisStack

Overflowdiscussion, TurningaPandasDataframetoanarrayandevaluateMultipleLinear

RegressionModel,cangivesomepreliminaryideasongettingthere.



UNIVERSITYADMISSIONPREDICTION

GUDLAVALLERUENGINEERINGCOLLEGE 30

NotethatmostofourdatapreparationwasperformedinacombinationofPandasand

Numpyintheprecedingtext;however,PandassitsatopNumpy,andsolearninghowto

manipulatetheunderlyingNumpymatrixdirectlyisausefulskill.

3.3.1Statisticaltechniquesandvisualization

Datavisualization isviewedbymanydisciplinesasamodernequivalentof visual

communicationItinvolvesthecreationandstudyofthevisual representationofdata.

To communicate information clearly and efficiently, data visualization

uses statisticalgraphics,plots,informationGraphics andothertools.Numericaldatamay

beencodedusingdots,lines,orbars,tovisuallycommunicateaquantitativemessage.

Effectivevisualizationhelpsusersanalyzeandreasonaboutdataandevidence.Itmakes

complexdatamoreaccessible,understandableandusable.Usersmayhaveparticular

analyticaltasks,suchasmakingcomparisonsorunderstandingcausality,andthedesign

principleofthegraphic(i.e.,showingcomparisonsorshowingcausality)followsthetask.

Tablesaregenerallyusedwhereuserswilllookupaspecificmeasurement,whilechartsof

varioustypesareusedtoshowpatternsorrelationshipsinthedataforoneormore

variables.

ThestatisticalTechniquehereweusedisScatterplot.A scatterplot (alsocalled

a scatterplot, scattergraph, scatterchart, scattergram,or scatterdiagram)isatype

of plot or mathematicaldiagram using CartesianCoordinates todisplayvaluesfortypically

two variables forasetofdata.Ifthepointsarecoded(color/shape/size),oneadditional

variablecanbedisplayed.Thedataaredisplayedasacollectionofpoints,eachhavingthe

valueofonevariabledeterminingthepositiononthehorizontalaxisandthevalueofthe



UNIVERSITYADMISSIONPREDICTION

GUDLAVALLERUENGINEERINGCOLLEGE 31

othervariabledeterminingthepositionontheverticalaxis.

3.3.2DataModellingandvisualization

Datamodellingisa process usedtodefineandanalyzedata requirements neededto

supportthebusinessprocess withinthescopeofcorrespondinginformationsystemsin

organizations.Therefore,theprocessofdatamodellinginvolves

Importedlibrariesarenumpy,pandas,matplotlib. NumPystandsfor‘Numerical

Python’or‘NumericPython’.ItisanopensourcemoduleofPythonwhichprovidesfast

mathematicalcomputationonarraysandmatrices. Pandasisoneofthemostwidelyused

pythonlibrariesindatascience.Itprovideshigh-performance,easytousestructuresand

dataanalysistools. Matplotlibisa2dplottinglibrarywhichproducespublicationquality

figuresinavarietyofhardcopyformatsandinteractiveenvironments.Matplotlibcanbe

usedinPythonscripts,PythonandIPythonshell,JupyterNotebook,webapplicationservers

andGUItoolkits.

Alibraryisessentiallyacollectionofmodulesthatcanbecalledandused.Alotof

thethingsintheprogrammingworlddonotneedtobewrittenexplicitlyevertimetheyare

required.Therearefunctionsforthem,whichcansimplybeinvoked.Thisisa listformost
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popularPythonlibrariesforDataScience. AlotofdatasetscomeinCSVformats.Wewill

needtolocatethedirectoryoftheCSVfileatfirst(it’smoreefficienttokeepthedatasetin

thesamedirectoryasyourprogram)andreaditusingamethodcalled read_csv whichcan

befoundinthelibrary.

Sometimesyoumayfindsomedataaremissinginthedataset.Weneedtobe

equippedtohandletheproblemwhenwecomeacrossthem.Obviouslyyoucouldremove

theentirelineofdatabutwhatifyouareunknowinglyremovingcrucialinformation?Of

coursewewouldnotwanttodothat.Oneofthemostcommonideatohandletheproblem

istotakeameanofallthevaluesofthesamecolumnandhaveittoreplacethemissing

data.Sometimesourdataisinqualitativeformthatiswehavetextsasourdata.Wecan

findcategoriesintextform.Nowitgetscomplicatedformachinestounderstandtextsand

processthem,ratherthannumbers,sincethemodelsarebasedonmathematicalequations

andcalculations.Therefore,wehavetoencodethecategoricaldata.

Nowweneedtosplitourdatasetintotwosets — aTrainingsetandaTestset.Wewill

trainourmachinelearningmodelsonour trainingset,i.eourmachinelearningmodelswill

trytounderstandanycorrelationsinourtrainingsetandthenwewilltestthemodelsonour

testsettocheckhowaccuratelyitcanpredict.Ageneralruleofthethumbistoallocate80%

ofthedatasettotrainingsetandtheremaining20%totestset.Forthistask,wewill

import test_train_split from model_selection libraryofscikit.Thefinalstepofdatapre-

processingistoapplytheveryimportantfeaturescaling. It isamethodusedtostandardize

therangeofindependentvariablesorfeaturesofdata.

CHAPTER-4

RESULTSANDSUGGESTION

DATAFLOWUSINGNODERED

Node-REDprovidesawaytostoreinformationthatcanbesharedbetweendifferentnodes

withoutusingthemessagesthatpassthroughaflow.Thisiscalled‘context’.

The‘scope’ofaparticularcontextvaluedetermineswhoitissharedwith.Therearethree

contextscopelevels:

 Node-onlyvisibletothenodethatsetthevalue

 Flow-visibletoallnodesonthesameflow(ortabintheeditor)
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 Global-visibletoallnodes

Thechoiceofscopeforanyparticularvaluewilldependonhowitisbeingused.Ifavalue

onlyneedstobeaccessedbyasinglenode,suchasaFunctionnode,thenNodecontextis

sufficient.

Moreoftencontextallowssomesortofstatetobesharedbetweenmultiplenodes.For

example,asensormaypublishnewvaluesregularlyinoneflowandyouwanttocreatea

separateHTTPtriggeredflowtoreturnthemostrecentvalue.Bystoringthesensorreading

incontextitisthenavailablefortheHTTPflowtoreturn.TheGlobalcontextcanbe

preconfiguredwithvaluesusingthe functionGlobalContext propertyinthesettingsfile.

Usingcontextinaflow

TheeasiestwaytosetavalueincontextistousetheChangenode.Forexample,the

followingChangenoderulewillstorethevalueof msg.payload in flow contextunderthe

keyof myData.

Bydefault,contextisstoredinmemoryonly.Thismeansitscontentsarecleared

wheneverNode-REDrestarts.Withthe0.19release,itispossibletoconfigureNode-REDto

save contextdata so itis available across restarts.The contextStorage property

in settings.js canbeusedtoconfigurehowcontextdataisstored.Node-REDprovidestwo

built-inmodulesforthis: memory and localfilesystem.Itisalsopossibletocreatecustom

storepluginstosavethedataelsewhere.

Variousnodescanaccesscontextdirectly.Forexample,theInjectnodecanbeconfigured

toinjectacontextvalueandtheSwitchnodecanroutemessagesbasedonavaluestored

incontext.Ifyouhavemultiplecontextstoresconfigured,theUIwillallowyoutopickwhich

storeavalueshouldbestoredin.
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Fig4.3.1:RepresentationofdataflowusingNode-Red

Formostnodesthenode msg.payload isnotrequired.Thenodeneedstobe

configuredtoselectmodelanddeployment.Alistofpublishedmodelsanddeploymentsis

automaticallyretrievedbythenode,makinguseoftheAPI.

Whenrunningaprediction msg.payload needstobeselecteithertoanarraysof

values,oranobjectcontainingandarrayofarrayofvalues,againstwhichtorunpredictions
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against.Ex.Torunapredictionagainstamodelexpecting6decimalnumbers.

AFlowisrepresentedasatabwithintheeditorworkspaceandisthemainwayto

organizenodes.Thetermflowisalsousedtoinformallydescribeasinglesetofconnected

nodes.So,aflow(tab)cancontainmultipleflows(setsofconnectednodes).TheFunction

nodeallowsJavaScriptcodetoberunagainstthemessagesthatarepassedthroughit.

Themessageispassedinasanobjectcalledmsg.Byconventionitwillhaveamsg.

payloadpropertycontainingthebodyofthemessage.Othernodesmayattachtheirown

propertiestothemessage,andtheyshouldbedescribedintheirdocumentation.

Thenoderedflow isaflow toproducetheoutputtotheuserbyconnectingthe

componentscorrectly.Ifthecomponentsarewronglyconnected,thentheoutputmaynot

bedisplayedtotheuser.

Httprequest:HandlequeryparameterspassedtoanHTTP.AccessHTTPrequestheaders

·Includedatacapturedinanotherflow.UsethehttpinnodetolistenforPOSTrequests

thathavetheircontenttypesettoapplication/jsonandaccesstheparsedJSONas

propertiesofmsg.payload.

msg.payload:Thefunctionnodeacceptsamsgobjectasinputandcanreturn0 or

moremessageobjects as output.Thismessageobjectmusthaveapayloadproperty

(msg.payload),andusuallyhasotherpropertiesdependingontheproceedingnodes.

Prediction:Itisusedtopredicttheaccurateresults.Tocalculatetheaccurateresultinthe

codetherearesomecalculationsgiveninthecode.

O/pparsing:Ifthefunctionreturnsnull,thennomessageispassedonandtheflowends.A

functioncanreturnmultiplemessagesonanoutputbyreturninganarrayofmessages

withinthereturnedarray.Whenmultiplemessagesarereturnedforanoutput,subsequent

nodeswillreceivethemessagesoneatatimeintheordertheywerereturned.

Timestamp:Timestamp convertsto arrayhours,minutes,day,month,yearInput

atimestamp(defaultisthecurrenttimestamp)inmilliseconds.Thenodewilloutputan

objectofHours,Minutes,andmilliseconds,Day,MonthandYear.

Tokengeneration:Todecodethetoken,you'llneedtousethesamekeyusedtoencryptthe

originaltoken.Forthisexample,we'llcreateanHTTPinputnodethatwilldecryptthe

JSONWebTokenandreturnthedecrypteddatainanHTTPResponsenode.DraganHTTP

inputnodeontothecanvasanddouble-clickonittoconfigure.

Form:Togenerateasuitablepasswordhash,youcanusethenode-red-admincommand-
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linetool.Instructionsforinstallingthetoolareavailable.

Userinterface

FIG4.3.2:Predictionresultsbasedonthedataanalyzed.
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CHAPTER-5

CONCLUSION

Accordingtothesurveywhatisbeendone,therearestillchancesthattheresultmightget

improved.Duringtheresearchwhichwehavecarriedoutitisobservedthatthemostofthe

algorithmandmethodswhichisbeenusedbymostoftheauthorsdoesnotuseacollective

approachwhereallthefactorsthatdecidesthechanceofadmissioncanbesimultaneously

beusedforpredictingtheprobability.Therecanbefurtherimprovementsbecauseinsome

analysisveryfewamountofdatasetshavebeenused.Thereforetheresultcanbeimproved

byusingalargedataset.Largerthedatasetsthebettertheresults.
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ABSTRACT 
 

 

 
 

Forest fire prediction constitutes a significant component of forest fire management. 

It plays a major role in resource allocation, mitigation and recovery efforts. This paper 

presents a description and analysis of forest fire prediction methods based on artificial 

intelligence. A novel forest fire risk prediction algorithm, based on support vector machines, 

is presented. The algorithm depends on previous weather conditions in order to predict the 

fire hazard level of a day. The implementation of the algorithm using data from Lebanon 

demonstrated its ability to accurately predict the hazard of fire occurrence. 
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INTRODUCTION: 

 
CHAPTER-I 

INTRODUCTION 

Forest fires are an integral part of many terrestrial ecosystems such as boreal 

forests, temperate forests, Mediterranean ecosystems, savannas and grasslands, among 

others. Fires in the Mediterranean basin account for a significant percentage of total fires 

occurring worldwide. Forest fire prediction, prevention and management measures have 

become increasingly important. Systems for forest fire danger prediction represent an 

essential tool to predict forest fire risks, back up the forest fire monitoring and extinction 

phase, and to assist in the fire control planning and resource allocation. 

At present many fire risk models make use of forest fire databases to construct and 

assess probabilistic models. It proposed a model for each specific location based on its fire 

history, its elevation above sea level and the corresponding dates of fire days and non-fire 

days. The system tries to fit different probabilistic models to data from different locations. 

When the fitting is accomplished the system is used to estimate the probability of a forest 

fire taking place at a particular location and time. 

No weather parameters are used and the main output is the probability of the 

number of fires being greater than a certain threshold. This probability estimation is helpful 

for fire fighters’ resources allocation. Experiments show that the assessed risk is accurate 

for a specific area. A shortcoming of this model is its close dependency on the trained area 

and its inability to generalize the model to nearby areas. Jaiswal et al. implemented a GIS- 

based forest fire risk model, to study the relationship between vegetation, climate, 

topography and their associated factor to causing forest-fires. A forest fire risk zone map 

was constructed using a four-category risk scale. The risk range is from very high to low. 

The resulting map was found to have a strong correlation with the highly affected fire sites. 

This method is also dependent on the studied area and the model cannot be generalized to 

other lands. It is also notable that the use of satellite images and GIS is imperative in the 

construction of the models. Estimation of forest fire risk on a global scale was introduced 

by Iliadis who developed a decision support system (FFIREDESSYS) that implements 

fuzzy logic and fuzzy algebra concepts. 

The system was implemented in Greece, and it showed a good estimation of the 

forest fire risk areas but it has no indication of the estimated area of the fire which might 

compromise the resource allocation problem. Some important clustering techniques using 
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partitioning methods like k-means or density based clustering like DBSCAN that are 

normally used on spatial data, can be extended to spatiotemporal data. Many models 

implement Spatio-temporal Data Mining (STDM) techniques, and demonstrate that these 

techniques have great potential in forest fire prediction. 

1) Forecasting and trend analysis: basically one can make use of historical data 

related to burnt area to predict future forest fires. These methods can also provide the 

ability to forecast the burnt area and the length of fire field. 

2) Association rule mining for prediction of ongoing forest fire development: This 

is based on spatial forest data like the slopes or position of the slope as well as weather data 

(precipitation, wind speed and direction, temperature) and fuel type, to predict the 

spreading of the fire. It will add the ability to create logical conditions such as: if a fire 

occurs in W then it is very likely to spread towards S and allows forest fire fighters to 

obtain an optimal plan. 

3) Pattern Detection for sequence of fire events: using spatio-temporal data to 

discover sequential patterns 2010 IEEE/ASME International Conference on Advanced 

Intelligent Mechatronics Montréal, Canada, July 6-9, 2010 1311 that occur frequently, and 

hence having the ability to generate logical rules. 

4) Cluster analysis and identification of fire spots: Spatiotemporal clustering may 

discover the cells (hot spots) that have a high probability of starting a fire. The 

discrimination of fire spots will have a direct implication on the probability of forest fires. 

 
OBJECTIVES OF THE PROJECT: 

 
 To improve forest fire prevention in the Alpine territory with the creation of a shared forest fire 

danger warning system based on metrological conditions affecting fire potential and forestry types 

mostly prone to forest fires, both in current and in future climate. 

 To optimize the forest fire prevention and suppression procedures to preserve the alpine forests and 

guarantee the forest ecosystem services. 

 To define common protocol for danger level interpretation, with the univocal European forest fire 

danger scale establishment and resulting preparedness planning. 

 To facilitate modulation and coordination of altering processes and means dislocation in the 

different regions, reducing fire potentials impact and increasing public awareness. 
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PROBLEM STATEMENT: 

Forest fire prediction constitutes a significant component of forest fire 

management. It plays a major role in resource allocation, mitigation and recovery efforts. 

This paper presents a description and analysis of forest fire prediction methods based on 

artificial intelligence. A novel forest fire risk prediction algorithm, based on support vector 

machines, is presented. The algorithm depends on previous weather conditions in order to 

predict the fire hazard level of a day. The implementation of the algorithm using data from 

Lebanon demonstrated its ability to accurately predict the hazard of fire occurrence. 

 
Now we are making a change over in the existing system by using prediction we are 

going to minimize the cost and time to respond to fires by staging firefighting assets as 

close as possible to where fires are likely to occur. 



Forest Fire Prediction 

Gudlavalleru Engineering College Page 4 

 

 

 

 

 

CHAPTER 2 

LITERATURE REVIEW 

 
Literature survey plays a very important role in the project development. Literature survey 

provides the required knowledge about the project and its background. It also helps in following the best 

practices in project development. Literature survey also helps in understanding the risk and feasibility of 

the project. The feasibility of the project depends upon the risk of the project. If the resources, time and 

money are not available for the project development, then the risk is higher. Literature survey also gives 

light on various tools, platforms and operating systems suitable for project development. Once 

programming begins then the programmers require a lot of support and advice. 

The forest fires are a common occurrence in most parts of the world and they 

cause a lot of damage to biodiversity as well as to the local ecology. There have been many studies 

conducted to know its causes, consequences and then plans made to manage these forest fires. The studies 

conducted so far are reviewed in brief as comprehensive national, regional or global statistics on wild fires 

are not available that would allow a reliable and precise comparison of the global fire occurrence in the 

1980s and 1990s. However, some general observations can be made. Both decades experienced high inter- 

annual regional and national variability of fire occurrence and fire impacts. ‘El Nino’ episodes such as in 

1982-1983 and 1997-1998 were the most important climatic oscillations affecting area burned and fire 

impacts in both decades. 

 In this paper, author describes the capabilities of various algorithms in predicting several weather 

phenomena such as temperature, windy, humidity, rainfall these parameters concluded that major 

techniques like decision trees, artificial neural networks, clustering and regression algorithms are 

suitable to predict weather phenomena. This shows that the decision trees and k-means clustering 

are best-suited data mining techniques for this application. 

Many authors conclude that classification and summarization are the two main data mining 

techniques widely use in Weak and Rapid Miner tool for weather forecasting. 
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CHAPTER 3 

PROPOSED METHOD 

METHODOLOGY: 

The dataset was taken from ‘kaggle.com’. The Forest Fire Prediction Dataset 

comprised of 13 different attributes of 518 values. The customers were described as either  

1 or 0 on the basis of city category. The detailed description of the dataset is shown in 

Table. The table provide details about the attribute and attribute type. As clearly visible 

from the table, all the features except sex are real valued integers. 

In our model we are using classification algorithms. The idea of Classification 

Algorithms is pretty simple. You predict the target class by analysing the training dataset. 

This is one of the most, if not the most essential concept you study when you learn Data 

Science. We use the training dataset to get better boundary conditions which could be used 

to determine each target class. Once the boundary conditions are determined, the next task 

is to predict the target class. The whole process is known as classification. 

 

Basic Terminology in Classification Algorithms : 

 
Classifier: An algorithm that maps the input data to a specific category. 

Classification model: A classification model tries to draw some conclusion from the input values 

given for training. It will predict the class labels/categories for the new data. 

Feature: A feature is an individual measurable property of a phenomenon being observed. 

Binary Classification: Classification task with two possible outcomes. 

o E.g.: Gender classification (Male / Female) 

Multi-class classification: Classification with more than two classes. In multi-class classification, 

each sample is assigned to one and only one target label. 

o E.g.: An animal can be a cat or dog but not both at the same time. 

Multi-label classification: Classification task where each sample is mapped to a set of target labels 

(more than one class). 

o E.g.: A news article can be about sports, a person, and location at the same 

time. 

 
The classification algorithms we are considering for our model are 

 Logistic Regression 
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 Decision Tree 

 Random Forest 

Logistic Regression: 

 

Logistic regression is a statistical method for predicting binary classes. The outcome or target 

variable is dichotomous in nature. Dichotomous means there are only two possible classes. For example, it 

can be used for cancer detection problems. It computes the probability of an event occurrence. 

 
It is a special case of linear regression where the target variable is categorical in nature. It uses a log of odds 

as the dependent variable. Logistic Regression predicts the probability of occurrence of a binary event 

utilizing a logistic function. 

 
Linear Regression Equation: 

 
 

 
Where, y is dependent variable and x1, x2 ... and Xn are explanatory variables. Sigmoid Function: 

Apply Sigmoid function on linear regression: 

 
 

Properties of Logistic Regression: 

 
The dependent variable in logistic regression follows Bernoulli Distribution. 

Estimation is done through maximum likelihood. 

No R Square, Model fitness is calculated through Concordance, KS-Statistics. 

 
Advantages 

 Because of its efficient and straightforward nature, doesn't require high computation power, easy to 

implement, easily interpretable, used widely by data analyst and scientist. 

 Also, it doesn't require scaling of features. Logistic regression provides a probability score for 

observations. 

 
Disadvantages 

 Logistic regression is not able to handle a large number of categorical features/variables. 

 It is vulnerable to over fitting. 

 Also, can't solve the non-linear problem with the logistic regression that is why it requires a 

transformation of non-linear features. 

 Logistic regression will not perform well with independent variables that are not correlated to the 

target variable and are very similar or correlated to each other. 



Forest Fire Prediction 

Gudlavalleru Engineering College Page 7 

 

 

 

Decision Tree: 

A Decision Tree is a simple representation for classifying examples. It is a Supervised 

Machine Learning where the data is continuously split according to a certain parameter. 

 The main objective of using Decision Tree in this research work is the prediction of 

target class using decision rule taken from prior data. 

  It uses nodes and inter nodes for the prediction and classification. Root nodes 

classify the instances with different features. 

  Root nodes can have two or more branches while the leaf nodes represent 

classification. 

 In every stage, Decision tree chooses each node by evaluating the highest 

information gain among all the attributes. 

Decision Tree consists of : 

 
Nodes : Test for the value of a certain attribute. 

 
Edges/ Branch : Correspond to the outcome of a test and connect to the next node or leaf. 

 
Leaf nodes : Terminal nodes that predict the outcome (represent class labels or class distribution). 

 

 

 
Figure 1 : Decision Tree 

 
To understand the concept of Decision Tree consider the above example. Let’s say you want 

to predict whether a person is fit or unfit, given their information like age, eating habits, 

physical activity, etc. The decision nodes are the questions like ‘What’s the age?’, ‘Does he 

exercise?’, ‘Does he eat a lot of pizzas’? And the leaves represent outcomes like either ‘fit’, 

or ‘unfit’. 

 

There are two main types of Decision Trees: 
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1. Classification Trees 

 
2. Regression Trees 

1. Classification trees (Yes/No types) : 

 
What we’ve seen above is an example of classification tree, where the outcome was a 

variable like ‘fit’ or ‘unfit’. Here the decision variable is Categorical/ discrete.Such a tree is 

built through a process known as binary recursive partitioning. This is an iterative process 

of splitting the data into partitions, and then splitting it up further on each of the branches. 

 

 

 

Figure 2 : Example of a Classification tree 

 
 

2. Regression trees (Continuous data types) : 

 
Decision trees where the target variable can take continuous values (typically real numbers) 

are called regression trees. (e.g. the price of a house, or a patient’s length of stay in a 

hospital). 
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Figure 3 : Example of Regression Tree 

 
 

Creation of Decision Tree: 

 
In this method a set of training examples is broken down into smaller and smaller 

subsets while at the same time an associated decision tree get incrementally developed. At 

the end of the learning process, a decision tree covering the training set is returned. 

The key idea is to use a decision tree to partition the data space into cluster (or 

dense) regions and empty (or sparse) regions. 

In Decision Tree Classification a new example is classified by submitting it to a 

series of tests that determine the class label of the example. These tests are organized in a 

hierarchical structure called a decision tree. Decision Trees follow Divide-and-Conquer 

Algorithm. 

Divide and Conquer: 

 
Decision trees are built using a heuristic called recursive partitioning. This approach 

is also commonly known as divide and conquer because it splits the data into subsets, which 

are then split repeatedly into even smaller subsets, and so on and so forth until the process 

stops when the algorithm determines the data within the subsets are sufficiently 

homogenous, or another stopping criterion has been met. 
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Basic Divide-and-Conquer Algorithm: 

 
1. Select a test for root node. Create branch for each possible outcome of the test. 

 
2. Split instances into subsets. One for each branch extending from thenode. 

 
3. Repeat recursively for each branch, using only instances that reach thebranch. 

 
4. Stop recursion for a branch if all its instances have the same class. 

 
 

Decision Tree Classifier: 

 
  Using the decision algorithm, we start at the tree root and split the data on the feature 

that results in the largest information gain (IG) (reduction in uncertainty towards the 

final decision). 

 

  In an iterative process, we can then repeat this splitting procedure at each child  

node until the leaves are pure. This means that the samples at each leaf node all belong 

to the same class. 

 

  In practice, we may set a limit on the depth of the tree to prevent over fitting. We 

compromise on purity here somewhat as the final leaves may still have some impurity. 

Entropy : 

In machine learning, entropy is a measure of the randomness in the information being 

processed. The higher the entropy, the harder it is to draw any conclusions from that 

information. 

 

 

 
Information Gain: 

 

 
Information gain can be defined as the amount of information gained about a random 

variable or signal from observing another random variable. It can be considered as the 

difference between the entropy of parent node and weighted average entropy of child nodes. 
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Gini Impurity : 

 

 
Gini impurity is a measure of how often a randomly chosen element from the set would be 

incorrectly labeled if it was randomly labeled according to the distribution of labels in the 

subset. 

 

 

 

 
Gini impurity is lower bounded by 0, with 0 occurring if the data set contains only one class. 

 

 

 

 

 

 
Figure 4 : Entropy VS Gini 
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Advantages of Classification with Decision Trees: 

 
1. Inexpensive to construct. 

 
2. Extremely fast at classifying unknown records. 

 
3. Easy to interpret for small-sized trees 

 
4. Accuracy comparable to other classification techniques for many simple datasets. 

 
5. Excludes unimportant features. 

 
 

Disadvantages of Classification with Decision Trees: 

 
1. Easy to over fit. 

 
2. Decision Boundary restricted to being parallel to attribute axes. 

 
3.  Decision tree models are often biased toward splits on features having a large 

number of levels. 

 

4. Small changes in the training data can result in large changes to decisionlogic. 

 
5.  Large trees can be difficult to interpret and the decisions they make may seem 

counter intuitive. 

 

Applications of Decision trees in real life : 

 
1.  Biomedical Engineering (decision trees for identifying features to be used in 

implantable devices). 

 

2. Financial analysis (Customer Satisfaction with a product or service). 

 
3. Astronomy (classify galaxies). 

 
4. System Control. 

 
5. Manufacturing and Production (Quality control, Semiconductor manufacturing, etc). 

 
6. Medicines (diagnosis, cardiology, psychiatry). 
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Random Forest : 

Random forests is a supervised learning algorithm. It can be used both for 

classification and regression. It is also the most flexible and easy to use algorithm. A forest 

is comprised of trees. It is said that the more trees it has, the more robust a forest is. 

Random forests creates decision trees on randomly selected data samples, gets prediction 

from each tree and selects the best solution by means of voting. It also provides a pretty 

good indicator of the feature importance. 

Random forest has a variety of applications, such as recommendation engines, 

image classification and feature selection. It can be used to classify loyal loan applicants, 

identify fraudulent activity and predict diseases. It lies at the base of the Boruta algorithm, 

which selects important features in a dataset. 

 

The Random Forest is a model made up of many decision trees. Rather than just simply 

averaging the prediction of trees (which we could call a “forest”), this model uses two key 

concepts that gives it the name random: 

 

 Random sampling of training data points when building trees 

 
 Random subsets of features considered when splitting nodes 

Random sampling of training observations: 

 When training, each tree in a random forest learns from a random sample of thedata points. 

 
 The samples are drawn with replacement, known as bootstrapping, which means that some 

samples will be used multiple times in a single tree. 

 The idea is that by training each tree on different samples, although each tree might have 

high variance with respect to a particular set of the training data, overall, the entire forest 

will have lower variance but not at the cost of increasing the bias. 

 

 At test time, predictions are made by averaging the predictions of each decision tree. 

 

Random subsets of features for splitting nodes: 
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 The other main concept in the random forest is that only a subset of all the features are 

considered for splitting each node in each decisiontree. 

 
 Generally this is set to sqrt(n_features) for classification meaning that if there are 16 features, at 

each node in each tree, only 4 random features will be considered for splitting the node. 

 
 The random forest can also be trained considering all the features at every node as is common in 

regression. These options can be controlled in the Scikit-Learn Random Forest implementation. 

 
How Random Forest algorithm works : 

 
There are two stages in Random Forest algorithm, one is random forest creation, the other is 

to make a prediction from the random forest classifier created in the first stage. The whole 

process is shown below, and it’s easy to understand using the figure. 

 

Here the author firstly shows the Random Forest creation pseudo code: 

 

 
1. Randomly select “K” features from total “m” features where k << m 

 
2. Among the “K” features, calculate the node “d” using the best splitpoint 

 
3. Split the node into daughter nodes using the best split 

 
4. Repeat the a to c steps until “l” number of nodes has been reached 

 
5.  Build forest by repeating steps a to d for “n” number times to create “n” number of 

trees 

The following Figure shows the process of randomly selecting features: 

 
Figure 5 : Random Selection 
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In the next stage, with the random forest classifier created, we will make the prediction. The 

random forest prediction pseudo code is shown below: 

 

1.  Takes the test features and use the rules of each randomly created decision tree to 

predict the outcome and stores the predicted outcome (target) 

 

2. Calculate the votes for each predicted target 

 
3.  Consider the high voted predicted target as the final prediction from the random 

forest algorithm. The process is easy to understand, but it’s somehow efficient. 

Advantages of Random Forest: 

 
1. Random Forest is based on the bagging algorithm and uses Ensemble Learning Technique.It creates as 

many trees on the subset of the data and combines the output of all trees. 

 

2. In this way it reduces over fitting problem in decision trees and also reduces the variance and therefore 

improves the accuracy. 

 

3. Random Forest works well with both categorical and continous variables.Random Forest can 

automatically handle missing values. 

 

No Feature Scaling Required: In case of Random Forest as it uses rule based approach instead of distance 

calculation. 

 

Handles non-linear parameters Efficiently: These don’t affect the performance of a random forest unlike 

curve based algorithms. 

 

4. Random Forest can automatically handle missing values. 

 

5. Random Forest is usually robust to outliers and can handle them automatically. 

 

6. Random Forest algorithm is very stable. Even if a new data point is introduced in the dataset,the overall 

algorithm is not affected much since the new data may impact one tree, but it is very hard for it to impact all 

the trees. 

 

7. Random Forest is Comparatively less impacted by noise. 

 
Disadvantages of Random Forest: 

 
1. An ensemble model is inherently less interpretable than an individual decision tree 

 
2. Training a large number of deep trees can have high computational costs (but can be 

parallelized) and use a lot of memory 
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3. Predictions are slower, which may create challenges for applications 

 

Applications of Random Forest: 

 

 For the application in banking, Random Forest algorithm is used to find loyal customers, 

which means customers who can take out plenty of loans and pay interest to the bank 

properly, and fraud customers, which means customers who have bad records like failure to 

pay back a loan on time or have dangerous actions. 

 
 For the application in medicine, Random Forest algorithm can be used to both identify the 

correct combination of components in medicine, and to identify diseases by analyzing the 

patient’s medical records. 

 

 For the application in the stock market, Random Forest algorithm can be used to identify a 

stock’s behavior and the expected loss or profit. 

 

 For the application in e-commerce, Random Forest algorithm can be used for predicting 

whether the customer will like the recommend products, based on the experience of similar 

customers. 

IMPLEMENTATION : 

Here we are implementing our model as per the following figure. 
 
 

 

Figure 6 : Architecture of our model 

 
 

For any model we should provide the dataset as the input and we should preprocess it and 

then we will select the model and measure the accuracy for our model. An algorithm which 

provides high accuracy will be considered as the best algorithm for our model. 

 

 

Data preprocessing : 
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In the data preprocessing we will preprocess the dataset and handle the null values and 

missing values. Data preprocessing is a data mining technique that involves transforming 

raw data into an understandable format. Real-world data is often incomplete, inconsistent, 

and/or lacking in certain behaviors or trends, and is likely to contain many errors. Data 

preprocessing is a proven method of resolving such issues. 

In Real world data are generally incomplete: lacking attribute values, lacking certain 

attributes of interest, or containing only aggregate data. Noisy: containing errors or outliers. 

Inconsistent: containing discrepancies in codes or names. 

 
 

Figure 7 : Machine Learning Process 

 
 

Steps in Data Preprocessing: 

 

Step 1: importing libraries 
 
 

 
NumPy: 

  It is a numeric python module which provides fast maths functions for 

calculations. 

 It is used to read data in numpy arrays and for manipulation purpose. 

Pandas : 

 Used to read and write different files. 
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 Data manipulation can be done easily with dataframes. 

 
 

Step 2 : importing dataset 

Step 3 :Check out the missing value 

Step 4 : See the Categorical Values 

 
 

Step 5 : Converting gender into binary values 

 
 

Step 6: Separate the training and testing data 
 

Step 7 :Importing the random forest classifier as DecisionTreeClassifier 
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Step 6 : Predicting the Accuracy Scores : 
 

 

 

 

Accuracy Score 
 

Sample Prediction 
 

 

Confusion Matrix is a useful machine learning method which allows you to measure 

Recall, Precision, Accuracy, and AUC-ROC curve. 

 

Prediction Score 
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For Logistic Regression: 
 

 

For Decision Tree Classifier: 
 

DATA PREPARATION: 

We are considering our dataset from kaggle.com. The following figure shows how our 

dataset looks: 

Figure 8 : Forest Fire prediction Dataset 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Results : 

Dataset that we considered for our Forest Fire Prediction Recognition model is: 
 

 

 
Figure 9 : Forest Fire Prediction Dataset 

 
 

Heat Map for our model: 
 

 

Figure 10 : Heat Map 

 

 
AUC and ROC Curves : 

For Logistic Regression: 
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Figure 11 : AUC and ROC Curves for Logistic Regression 

For Decision Tree: 

 

Figure 12 : AUC and ROC Curves for Decision Tree 

For Random Forest : 
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Figure 13 : AUC and ROC Curves for Random Forest 

User Interface(UI): 

 

Figure 14 : Node-RED Flow 
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Node-RED: Node-RED(Figure 18) is a programming tool for writing together hardware 

devices, APIs and online services in new and interesting ways. It provide a browser-based 

editors that makes it easy to write together flows using the wide range of nodes the palette 

that can be deployed to its runtime in a single click. 

 

 

 

 

 

 

 

Figure 15 : Prediction Output 
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Discussions: 

We consider the Random Forest here. Because the accuracy we get is more compared to all 

the models. Random Forest is a classification algorithm. It is used to predict a binary 

outcome (0/1, Yes/No, True/False) from the set of independent variables. The above two 

figures shows the output of the Black Friday Sales Prediction. In the fig19 the values are 

related to the person was coming from “city_category_A”. In fig 20 the values are related 

to the person coming from “city_category_B”. 
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CHAPTER 5 

CONCLUSION 

In conclusion, a neural-networks-based approach to the problem of predicting forest 

fires has been presented and discussed. The proposed neural network is a multilayer 

perception whose number and size of hidden layers can be heuristically determined for each 

application using its available data examples. The learning algorithm used to train this 

neural network is the back propagation algorithm ensures the convergence to a local 

minimum of the global error observed at the output layer of the network. This algorithm  

has been coded using C++ language and the resulting program was applied to real test data 

related to the Montesinho natural park in Portugal, which is one of the world regions most 

concerned with forest _res. The used dataset is publicly available at the UCI machine 

learning repository .Results of this application are satisfying and encourage the 

continuation of this study in order, for instance, to reduce the sensitivity of the method to 

architectural and algorithmic parameters, particularly the size of hidden layers and the 

stopping criterion .An example of future work would be the use of genetic algorithms in 

order to optimize the architectural parameters of the network , which tend to search the 

space of possible solutions globally, thus reducing the chance of getting stuck in local 

maxima . 
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>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

 

1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 
nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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>>>print(letter) 

a 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designedto 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>>eng2sp['one'] = 'uno' 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>print(eng2sp) 

{'one': 'uno'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets: 

 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 
 

2.5 Tuples: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 
expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 
any character. 

In the following example, the regular expression F..m: would match any of the strings"From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 
character. 

 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
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friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 
 

4.3 Retrieve and/or insert a record: 
 

 
4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primarykey. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 
tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

 get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

*over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

• You do not need to administer or manage any of the compute resources for your service. 

 

• You do not need an SSL certificate. 
 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 
 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
 

The proposed system helps in identification of plant disease and provides 

the name of the disease to the farmer. The database obtained from the Internet is 

properly segregated and the different plant species are identified and are renamed to 

form a proper database then obtain test-database which consists of various plant 

diseases that are used for checking the accuracy and confidence level of the project 

.Then using training data we will train our classifier and then output will be 

predicted with optimum accuracy. We use Convolution Neural Network(CNN) 

which comprises of different layers which are used for prediction. We can use 

mobile or camera to capture images of the plants which will act as input for the 

project, based on which the project will give us the name of the disease that effected 

the farm. 
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CHAPTER 1 

 INTRODUCTION 

1.1 Introduction: 

 
         The research work deals with plant disease prediction with the help of machine learning.  

A plant disease is a physiological abnormality. Once a plant suffers from any diseases it shows up 

certain symptoms. symptoms are the outward changes in the physical appearance that are gradually 

developed and can be witnessed by naked eyes. 

 Illustrations of symptoms are wilt leaf spots, rots, cankers and many more. The visible 

effects of disease can broadly categorize in following types: - 

Wilting, it is loss of tungor pressure in a plant leading to temporary or permanent drooping of 

leaves, shoots, or entire plants from lack of water or infection by different pathogens.   

Spot, is a definite, localized, round to regular lesion, often with a border of a different color, 

characterized as to location (leaf spot, fruit spot) and color (brown spot, black spot); 

Powdery mildew, is a fungal disease that affects a wide range of plants. Infected plants display 

white powdery spots on the leaves and stems. As the disease progresses, the spots get larger and 

denser. 

Galls, these are abnormal growths that occur on leaves, twigs, or branches. They may be simple 

lumps or complicated structures, plain brown or brightly colored. 

Dryness, after normal aging process generally leaf’s get dry and fall down from the tree, but at 

other times drying of leaves may be a symptom of fungal attacks. 

In plant disease diagnosis, data provided is small and some of the values are missing that will 

require imputation of values we will replace all the null values with -1 

The proposed research work applies the concept of ensemble learning, that is implemented through 

machine learning algorithms. After implementation the result is compare to get the model has the 

highest accuracy. 
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1.2 Objectives of the Project: 

 
 The main objective of the project is to detect the crop disease. Here, input for the project 

is images.  

 If the image is any leaf then that leaf  is recognized and the corresponding disease will be 

predicted. 

  Else if there is no leaf image then a prompt like this is not a proper image. 

1.3 Problem statement: 

 
           sometimes farmers may not be aware of the disease that affects the crop so this might results 

in great loss of productivity of crop for farmers. This may also results in loss of economy of the 

country which may leads our country as economically backward country. Due to this the cost of 

food grains increases. All these results to economical crises. 

1.3.1 Requirements Specification                                                         

Hardware Requirements   

Personal Computer : Intel Desktop i3 or Higher 

RAM    : 4 GB (min) 

HDD   :  500 GB and above                                                  

Software Requirements    

 

Operating System :           Windows 7 and above. 

  Language used :           Python. 

  Tool                           :           Anaconda Navigator 
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CHAPTER 2 

LITERATURE REVIEW 

In 2011, an innovative approach was presented to automatically grade the disease on plant leaves. 

According to that, plant pathologists mainly rely on naked eye prediction and a disease scoring 

scale to grade the disease. That leads some problems associated with manual grading This manual 

grading is not only time consuming but also not feasible. Hence an image processing-based 

approach to automatically grade the disease spread on plant leaves by employing Fuzzy Logic had 

been proposed. The results are proved to be accurate and satisfactory in contrast with manual 

diseases are inevitable in plants. The proposed methodology aims to model a promising disease 

grading system for plant leaves.  

 In 2014, an survey report was published, based on different classification techniques that 

could be used for plant leaf disease classification. A classification technique deals with classifying 

each pattern in one of the distinct classes. A classification is a technique where leaf is classified 

based on its different morphological features. There are so many classification techniques such as 

k-Nearest Neighbor Classifier, Probabilistic Neural Network, Genetic Algorithm, Support Vector 

Machine, and Principal Component Analysis, Artificial neural network, Fuzzy logic. Selecting a 

classification method is always a difficult task because the quality of result can vary for different 

input data. Plant leaf disease classifications have wide applications in various fields such as in 

biological research, in Agriculture etc. The paper provides an overview of different classification 

techniques used for plant leaf disease classification.  

 In 2012, an article was published having a detailed description on definition of disease, 

types of diseases, symptoms and causes of most commonly observed plant diseases  

One article was published by Michigan University regarding the threats caused due to diseases. 

Various conditions for disease development had been discussed there. An overview of major 

disease-causing organisms and the effect of diseases caused by them was given. 
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    CHAPTER 3 

PROPOSED METHOD 

 

  3.1 Methodology: 

The methodology we used in our model is image classification. For this we used Convolution 

Neural Networks (CNNs).In neural networks, Convolutional neural network (ConvNets or 

CNNs) is one of the main categories to do images recognition, images classifications. Objects 

detections, recognition faces etc., are some of the areas where CNNs are widely used. 

Image classification - assigning pixels in the image to categories or classes of interest .Image 

classification is a process of mapping numbers to symbols. In order to classify a set of data into 

different classes or categories, the relationship between the data and the classes into which they 

are classified must be well understood. To achieve this by computer, the computer must be 

trained. Training is key to the success of classification .Classification techniques were originally 

developed out of research in Pattern Recognition field . 

CNNs: 

 

 A convolutional neural network (CNN or Convent) is one of the most popular algorithms 

for deep learning, a type of machine learning in which a model learns to perform 

classification tasks directly from images, video, text, or sound.

 CNNs are particularly useful for finding patterns in images to recognize objects, faces, 

and scenes. They learn directly from image data, using patterns to classify images and 

eliminating the need for manual feature extraction.

 

 Applications that call for object recognization and computer vision — such as self- 

driving cars and face recognization—rely heavily on CNNs. Depending on your 

application, you can build a CNN from scratch, or use a pretrained model with your data 

set

 Using CNNs for deep learning has become increasingly popular due to three important 

factors:
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 CNNs eliminate the need for manual feature extraction—the features are learned directly 

by the CNN.

 CNNs produce state-of-the-art recognition results.

 CNNs can be retrained for new recognition tasks, enabling you to build on preexisting 

networks.

 A convolutional neural network can have tens or hundreds of layers that each learn to 

detect different features of an image. Filters are applied to each training image at 

different resolutions, and the output of each convolved image is used as the input to the 

next layer. The filters can start as very simple features, such as brightness and edges, and 

increase in complexity to features that uniquely define the object.

 CNNs perform feature identification and classification of images, text, sound, and video.

 Like other neural networks, a CNN is composed of an input layer, an output layer, and 

many hidden layers in between.

Three of the most common layers are: convolution, Maxpooling and flattening. 

 

Convolution: 

 The convolutional layer is the core building block of a CNN. It convolve the input and 

pass its result to the next layer.  

 In convolution operation input image is convolved with the Feature detector or filter to 

form a feature map. 

 The filter is smaller than the input data and the type of multiplication applied between a 

filter-sized patch of the input and the filter is a dot product. 

 By applying convolution the size of the image is reduced but still the important features 

are extracted. 
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Max Pooling: 

Pooling in CNN is used mainly for – 

 Dimension Reduction: In deep learning when we train a model, because of excessive data 

size the model can take huge amount of time for training. 

 Spatial Invariance can be reduced.  

Pooling layers section would reduce the number of parameters when the images are too large. 

Spatial pooling also called subsampling or downsampling which reduces the dimensionality of 

each map but retains important information. Spatial pooling can be of different types: 

 Max Pooling 

 Average Pooling 

 Sum Pooling 

Max pooling takes the largest element from the rectified feature map. Taking the largest element 

could also take the average pooling. Sum of all elements in the feature map call as sum pooling. 
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Flattening: 

 In flattening multi dimensional pooled feature map is converted into single dimension. 

 Each feature is formed as a single neuron. 

 We flatten the output of the convolutional layers to create a single long feature vector. 

 And it is connected to the final classification model, which is called a fully-

connected layer.  

 In other words, we put all the pixel data in one line and make connections with the final 

layer. 
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Fully connected: 

Convolution, ReLU and Pooling works for feature extraction purpose. These layers are the basic 

building blocks of any Convolutional Neural Network. But idea behind extracting these features is 

to classify the image or any other purpose for that matter, and that is why we need fully connected 

neural network. In other words a fully connected layer takes a weighted sum of pixels in the entire 

input to that layer. The Fully Connected layer is a traditional Multi-Layer Perceptron that uses a 

softmax activation function (or any other such function such as sigmoid) in the output layer. The 

term “Fully Connected” implies that every neuron in the previous layer is connected to every 

neuron on the next layer. The other way to understand it is-think like this that the convolutional 

layers extract high level features and the fully connected layers decide the non-linear function 

from these features. 

 

 

Relu: 

Relu means Rectified Linear Unit. ReLU is linear for all positive values, and zero for all negative 
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values. 

 

Softmax: 

The softmax activation function is used in neural networks when we want to build a multiclass 

classifier which solves the problem of assigning an instance to one class when the number of 

possible classes is larger than two. Generally, this function is used as output function of the last 

layer in neural networks. 

Example: How the image can be identified as x 

 

Step1: The input image is given as input 
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Step2: Applying Feature detectors to the input image 

 

Step3: Applying Convolution layer 
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Step4: Applying MaxPooling layer 

 

 

Step5: Applying Relu function 
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Step6: Applying  Flattening layer 

 

 

 

Step7: Predicting the output 
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Model overview: 

 

 

 

3.2 Implementation: 

Training the model: 

Step1: Importing the libraries 

importnumpy as np 

import pandas as pd 

fromkeras.preprocessing.image import ImageDataGenerator, load_img 

fromkeras.utils import to_categorical 

fromsklearn.model_selection import train_test_split 

importmatplotlib.pyplot as plt 

import random 

Step2: Initializing the output image pixels 

FAST_RUN = False 

IMAGE_WIDTH=128 

IMAGE_HEIGHT=128 

IMAGE_SIZE=(IMAGE_WIDTH, IMAGE_HEIGHT) 

IMAGE_CHANNELS=3 # RGB color 

Step3: Initializing the CNN model 
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from keras.models import Sequential 

from keras.layers import Dense 

from keras.layers import Conv2D 

from keras.layers import MaxPooling2D 

from keras.layers import Flatten 

model = Sequential() 

Step4: Applying the layers for different feature detectors 

Feature detectors:  

model.add(Conv2D(32,3,3,input_shape=(64,64,3),activation='relu')) 

model.add(MaxPooling2D(pool_size=(2,2))) 

model.add(Flatten()) 

model.add(Dense(output_dim=128,activation='relu',init="random_uniform")) 

model.add(Dense(output_dim=6,activation='softmax',init="random_uniform")) 

 

Step5: Compiling the CNN model 

model.compile(optimizer='adam',loss='categorical_crossentropy',metrics=['accuracy']) 

 

Step6:Initializing the callbacks function 

from keras.preprocessing.image import ImageDataGenerator 

 

Step7: Applying transformations to the image 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.0,zoom_range=0.2,horizontal_fl

ip=True) 

test_datagen=ImageDataGenerator(rescale=1./255) 

 

Step8: Initializing the training and test datasets 

x_train=train_datagen.flow_from_directory(r'C:\Users\GECIT\Desktop\dataset\training_set',target_

size=(64,64),batch_size=32,class_mode="categorical") 

x_test=test_datagen.flow_from_directory(r'C:\Users\GECIT\Desktop\dataset\test_set',target_size=(

64,64),batch_size=32,class_mode="categorical") 

print(x_train.class_indices) 
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Step9: Fitting the model 

model.fit_generator(x_train,samples_per_epoch=2881,epochs=55,validation_data=x_test,nb_val_s

amples=1664) 

model.save('CNN3.h5') 

 

To predict the label: 

from keras.models import load_model 

import numpy as np 

import cv2 

model=load_model('CNN3.h5') 

 

model.compile(optimizer='adam',loss="categorical_crossentropy",metrics=['accuracy']) 

 

from skimage.transform import resize 

def detect(frame): 

    try: 

        img=resize(frame,(64,64)) 

        img=np.expand_dims(img,axis=0) 

        if(np.max(img)>1): 

            img=img/255.0 

        prediction=model.predict(img) 

        print(prediction) 

        prediction_class=model.predict_classes(img) 

        print(prediction_class) 

    except AttributeError: 

        print("shape not found") 

 

#To read the image 

frame=cv2.imread(r"C:\Users\GECIT\Desktop\dataset\test_set\bacterial leaf blight\blb (6).j

pg") #path of image 

data=detect(frame) 
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3.3 Data Preparation: 

The dataset consists of training and test sets. The traning data set is the general term for the 

samples used to create the model, while the test set is used to qualify performance. In our dataset 

70% images for training the model and remaining 20% for testing the model. Perhaps traditionally 

the dataset used to evaluate the final model performance is called the test set. The total images in 

the training set are 3841 and in test set are 1288 with 6 classes. 

The fruit classes that are used in our model are : 

 1.Bacterial leaf blight 

2.Blast 

3.False smut 

4.Rice tungro  

5.Sheath blight 

6.Invalid 

 

and these classes are labelled as following: 

 

0- Bacterial leaf blight 

 1- Blast 

 2- False smut 

 3- Rice tungro 

 4- Sheath blight 

 5- Invalid  
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 Bacterial leaf blight 

 

  
 

 

 Blast 
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False smut 

 

  

 

Rice tungro 
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Sheath blight 

 

  

 

 

Invalid 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Confusion Matrix: 

A confusion matrix is a summary of prediction results on a classification problem. The number of 

correct and incorrect predictions are summarized with count values and broken down by each class. 

This is the key to the confusion matrix. The confusion matrix shows the ways in which your 

classification model is confused when it makes predictions. It gives us insight not only into the 

errors being made by a classifier but more importantly the types of errors that are being made. 

 

importnumpyasnp 

fromsklearn.metricsimportmultilabel_confusion_matrix 

y_target = [0,1,2,3]  

y_predicted = [0,1,2,3 ] 

cm=multilabel_confusion_matrix(y_true,y_pred) 

importmatplotlib.pyplotasplt 

fig, ax = plot_confusion_matrix(conf_mat=cm) 

plt.show() 

 

 

The output of this model is to predict the disease of the given leaf  

After running the model it will generate an UI. In that first we have to click on open image button 

then we have to open the image which is to be predicted. After giving the image it will predict the 

disease of the given leaf. 
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     CHAPTER 5 

CONCLUSION 

 

Crop protection in organic agriculture is not a simple matter. It depends on a thorough knowledge 

of the crops grown and their likely pests, pathogens and weeds. In our system specialized deep 

learning models were developed, based on specific convolutional neural networks architectures, for 

the detection of plant diseases through leaves images of healthy or diseased plants. Our detector 

applied images captured in-place by various camera devices and also collected from various 

resources. Our experimental results and comparisons between various deep-architectures with 

feature extractors demonstrated how our deep-learning-based detector is able to successfully 

recognize different categories of diseases in various plants and also give solution for concern 

diseases. Pests/diseases are generally not a significant problem in organic systems, since healthy 

plants living in good soil with balanced nutrition are better able to resist pest/disease attack. We 

hope our proposed system will make a suggestive contribution to the agriculture research.  
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ABSTRACT 
 

                     
In today’s era we see a lot of students pursuing their education away from their home countries. With 

the increase in the number of students studying in other countries, each applicant has to face a tough 

competition to get admission in their dream university. Students are often worried about their chances 

of admission in graduate school. Students usually are not knowledgeable of the requirements and the 

procedures of the graduate admission and might spent a considerable amount of money to get advice 

from consultancy organizations to help them identify their admission chances. However, giving the 

limited number of universities that can be considered by a human consultant, this approach might be 

bias and inaccurate. The aim of this project is to help students in shortlisting universities with their 

profiles. The predicted output gives them a fair idea about their admission chances in a particular 

university. This analysis should also help students who are currently preparing or will be preparing to 

get a better idea. 
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CHAPTER-1 

INTRODUCTION 

 

1.1 INTRODUCTION 

 Today, there are many students who travel to foreign countries to pursue higher education. It 

is necessary for the students to know what their chances of getting admit from such universities are. 

Of course, many factors influence admission, but it’s no secret that two factors heavily weigh in on 

determining acceptance: GPA and SAT/ACT scores. While other factors are certainly taken into 

consideration, it is statistically and practically undeniable that these two metrics hold incredible 

importance to a student’s application -although no one truly knows how these are judged and filtered by 

colleges. 

Currently, students manually perform statistical analysis before applying to universities to find 

out the probable chance of getting admit. 

1.2 OBJECTIVES OF THE PROJECT 

 To assess the scope and suitability of machine learning methods for University admission 

prediction. 

 To develop initial machine learning models to predict the chance of admit. 

 To analyze the performance of the model developed. 

1.3 PROBLEM STATEMENT  

 Each year, over 2 million college applications are filed, and each of them comes with a certain 

element of chance. Even students of the highest academic caliber apply with an element of 

randomness, and often face   difficult situations as a result -the intended meritocracy inherent in college 

admissions gives way to uncertainty, doubt, and anxiety.    

1.3.1 Requirements Specification                                                         

Hardware Requirements   

Personal Computer : Intel Desktop i3 or Higher 

RAM    : 2 GB to above 

HDD   :  500 GB to above                                                  
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Software Requirements    

 

Operating System :           Windows 7 and above. 

Language used :           Python. 

  Tool                           :           Anaconda Navigator 
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CHAPTER-2 

LITERATURE REVIEW 

Literature survey plays a very important role in the project development. Literature survey 

provides the required knowledge about the project and its background. It also helps in following the 

best practices in project development. Literature survey also helps in understanding the risk and 

feasibility of the project. The feasibility of the project depends upon the risk of the project. If the 

resources, time and money are not available for the project development, then the risk is higher. 

Literature survey also gives light on various tools, platforms and operating systems suitable for project 

development. Once programming begins then the programmers require a lot of support and advice. 

In this paper, author describes the capabilities of various algorithms in predicting several 

phenomena such as GRE Score, TOEFL Score, University Rating, Cgpa, LOR, Research these 

parameters concluded that major techniques like decision trees, artificial neural networks, clustering 

and regression algorithms are suitable to predict Chance of Admit. This shows that the decision trees 

and k-means clustering are best-suited data mining techniques for this application.                             
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CHAPTER-3 

 PROPOSED METHOD 

3.1 METHODOLOGY 

 

                                                Architecture of the system 

In this project we used Multiple Linear Regression. Multiple linear regression (MLR), also 

known simply as multiple regression, is a statistical technique that uses several explanatory variables 

to predict the outcome of a response variable. The goal of multiple linear regression (MLR) is to model 

the linear relationship between the explanatory (independent) variables and response (dependent) 

variable. 

In essence, multiple regression is the extension of ordinary least-squares (OLS) regression that 

involves more than one explanatory variable. A simple linear regression is a function that allows an 

analyst or statistician to make predictions about one variable based on the information that is known 

about another variable. Linear regression can only be used when one has two continuous variables—

an independent variable and a dependent variable. The independent variable is the parameter that is 
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used to calculate the dependent variable or outcome. A multiple regression model extends to several 

explanatory variables. 

Multiple regression analysis is an extension of simple linear regression. It’s useful for 

describing and making predictions based on linear relationships between predictor variables (ie; 

independent variables) and a response variable (ie; a dependent variable). Although multiple regression 

analysis is simpler than many other types of materials, there are still some crucial steps that must be 

taken to ensure the validity of the results you obtain. 

Multiple linear regression model would take the form: 

yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 where, for i=n observations: 

 yi=dependent variable 

 xi=explanatory variables 

 β0=y-intercept (constant term) 

 βp=slope coefficients for each explanatory variable 

 ϵ=the model’s error term (also known as the residuals. 

 x1, x2… xk are the predictors in the multiple regression model. 

Advantages of Multilinear Regression 

 This model takes less time to predict the results. 

 It gives accurate results. 

 The algorithm used in this system easy to implement and it is also applicable to large datasets. 

 Here we focus on groups of states with similar profiles so the result is accurate.  

  In statistics, the mean squared error (MSE) or mean squared deviation (MSD) of an estimator 

(of a procedure for estimating an unobserved quantity) measures the average of the squares of the 

errors — that is, the average squared difference between the estimated values and what is actually 

estimated. 

Multiple linear regression can model more complex relationship which comes from various 

features together. They should be used in cases where one particular variable is not evident enough to 

map the relationship between the independent and the dependent variable. 
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The graph show the relationship between the no of miles driven, alcohol consumption, first times 

driven, speed.  

When selecting the model for the multiple linear regression analysis, another important 

consideration is the model fit.  Adding independent variables to a multiple linear regression model will 

always increase the amount of explained variance in the dependent variable. Therefore, adding too 

many independent variables without any theoretical justification may result in an over-fit model. 

Multiple Linear Regression Analysis consists of more than just fitting a linear line through a cloud of 

data points.  It consists of 3 stages analyzing the correlation and directionality of the data and 

estimating the model, i.e., fitting the line, and (3) evaluating the validity and usefulness of the model. 

 

A working example of machine learning. The business objective in this particular case was to avoid 

by predicting due to percentage of no of miles before they occurring the road accidents. To do this, we 

trained a machine learning model on the thousands of past data with the number of rows generated by 

the thousands of states. That trains to identify the characteristic signature that had preceded historical 

failure events. 

We built our model using a training data set of historical observations — percentage no of miles data 

from trains that we labelled with outcomes extracted from dependent variable and operations logs. For 

the historical data, we know whether the accidents occurred or not based on the percentage number of 

miles. 

In fact, we didn’t use all of our labelled historical data to train our model. That means that we have a 

set of data unseen to the model that we can use to test the accuracy prediction of our model. 
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You can see that our model is 84 percent accurate in predicting failures — that is, we 

correctly predicted that a failure would occur where one subsequently did occur within the next 36 

hours in 443 out of 525 (82+443) cases. That’s a pretty good accuracy rate for this sort of model — 

and certainly accurate enough for the model to be useful for our customer. 

Just as important as the overall accuracy, however, are the number of so-called type-one errors (false 

positives) and type-two errors (false negatives). In our case, we incorrectly predict 54 failures where 

none occur. These errors represent 54 situations where we might potentially have withdrawn a train 

from service for maintenance it did not need. Equally, there are 82 type-two errors. That means that 

for every 14,014 (13,435+54+82+443) trips made by our trains, we should anticipate that they will 

unexpectedly fail on 82 occasions, 0.6 percent of the time. 

3.2 IMPLEMENTATION 

1. Import the Libraries 

NumPy:  

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source module of 

Python which provides fast mathematical computation on arrays and matrices. Since, arrays and 

matrices are an essential part of the Machine Learning ecosystem, NumPy along with Machine 

Learning modules like Scikit-learn, Pandas, Matplotlib, TensorFlow, etc. complete the Python 

Machine Learning Ecosystem. 

NumPy provides the essential multi-dimensional array-oriented computing functionalities 

designed for high-level mathematical functions and scientific computation.  

Creating A NumPy Array: We can create a NumPy array using the numpy. Array function. If we pass 

in a list of lists, it will automatically create a NumPy array with the same number of rows and columns. 
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Because we want all of the elements in the array to be float elements for easy computation, we‘ll leave 

off the header row, which contains strings. One of the limitations of NumPy is that all the elements in 

an array have to be of the same type, so if we include the header row, all the elements in the array will 

be read in as strings. Because we want to be able to do computations like find the average quality of 

the wines, we need the elements to all be floats. In the below code:   

 Import the numpy package.   

 Pass the list of lists wines into the array function, which converts it into a NumPy array.  

 Exclude the header row with list slicing.  

 Specify the keyword argument dtype to make sure each element is converted to a float.   

 >>> import numpy as np 

Pandas: 

 Similar to NumPy, Pandas is one of the most widely used python libraries in data science. It 

provides high-performance, easy to use structures and data analysis tools. Unlike NumPy library which 

provides objects for multi-dimensional arrays, Pandas provides in-memory 2d table object called 

Dataframe. It is like a spreadsheet with column names and row labels. 

Hence, with 2d tables, pandas is capable of providing many additional functionalities like 

creating pivot tables, computing columns based on other columns and plotting graphs. Pandas can be 

imported into Python using: 

>>> import pandas as pd 

pd.Series()   

pd.Series() is a method that creates a series object from data passed.  The data must be defined 

as a parameter. What is a ―Series‖ object in Pandas? It is a data structure defined by Pandas. Basically 

it looks like a table having rows and columns. Notice that these numbers on the first column were 

added automatically by pandas. They serve as index. These variables are known as categorical 

variables and in terms of pandas, these are called‗object.     

To retrieve information using the categorical variables, we need to convert them into dummy 

variables so that they can be used for modelling.We do that using pandas.get_dummies feature.    

First we create a list of the categorical variables. Then we convert these variables into dummy 

variables. We have created dummy variables for each categorical variables and printing out the head 

of the new data-frame. You can understand, how the categorical variables are converted to dummy 

variables which are ready to be used in the modelling of this data-set. But, we have a slight problem 

here. The actual categorical variables still exist and they need to be removed to make the data-frame 

ready for machine learning.    
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Some commonly used data structures in pandas are: 

1. Series objects: 1D array, similar to a column in a spreadsheet 

2. DataFrame objects: 2D table, similar to a spreadsheet 

3. Panel objects: Dictionary of DataFrames, similar to sheet in MS Excel 

Pandas Series object is created using pd.Series function. Each row is provided with an index and by 

defaults is assigned numerical values starting from 0. Like NumPy, Pandas also provide the basic 

mathematical functionalities like addition, subtraction and conditional operations and broadcasting. 

Matplotlib: 

Matplotlib is a 2d plotting library which produces publication quality figures in a variety of 

hardcopy formats and interactive environments. Matplotlib can be used in Python scripts, Python and 

IPython shell, Jupyter Notebook, web application servers and GUI toolkits. 

matplotlib.pyplot is a collection of functions that make matplotlib work like MATLAB. Majority of 

plotting commands in pyplot have MATLAB 

Matplotlib is designed to be as usable as MATLAB, with the ability to use Python, and the 

advantage of being free and open-source. Several toolkits are available which extend Matplotlib 

functionality.  

Some are separate downloads, others ship with the Matplotlib source code but have external 

dependencies. 

 Basemap: map plotting with various map projections, coastlines, and political boundaries.   

 Cartopy: a mapping library featuring object-oriented map projection definitions, and arbitrary point, 

line, polygon and image transformation capabilities. (Matplotlib v1.2 and above) . 

 Excel tools: utilities for exchanging data with Microsoft Excel • GTK tools: interface to the GTK+ 

library. 

Visualization with Matplotlib- One of Matplotlib‘s most important features is its ability to play well 

with many operating systems and graphics backends. Matplotlib supports dozens of backends and 

output types, which means you can count on it to work regardless of which operating system you are 

using or which output format you wish. This cross-platform, everything-to-everyone approach has 

been one of the great strengths of Matplotlib. It has led to a large user base, which in turn has led to an 

active developer base and Matplotlib‘s powerful tools and ubiquity within the scientific Python world.   

In recent years, however, the interface and style of Matplotlib have begun to show their age. Newer 

tools like ggplot and ggvis in the R language, along with web visualization toolkits based on D3js and 

HTML5 canvas, often make Matplotlib feel clunky and old-fashioned. Still, I'm of the opinion that we 

cannot ignore Matplotlib's strength as a well-tested, crossplatform graphics engine. Recent Matplotlib 
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versions make it relatively easy to set new global plotting styles (see Customizing Matplotlib: 

Configurations and Style Sheets), and people have been developing new packages that build on its 

powerful internals to drive Matplotlib via cleaner, more modern APIs—for example, Seaborn 

(discussed in Visualization With Seaborn), ggpy, HoloViews, Altair, and even Pandas itself can be 

used as wrappers around Matplotlib's API. Importing Matplotlib  - Just as we use the npshorthand for 

NumPy and the pd shorthand for Pandas, we will use some standard shorthands for Matplotlib imports. 

 

2. Import the dataset 

A data set (or dataset) is collection of data. Most commonly a data set corresponds to the contents of 

a single database table, or a single statistical data matrix, where every column of the table represents a 

particular variable, and each row corresponds to a given member of the data set in question. The data 

set lists values for each of the variables, such as height and weight of an object, for each member of 

the data set. Each value is known as a datum. The data set may comprise data for one or more members, 

corresponding to the number of rows. 

A lot of datasets come in CSV formats. We will need to locate the directory of the CSV file at first (it’s 

more efficient to keep the dataset in the same directory as your program) and read it using a method 

called read_csv which can be found in the library. 
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Fig 4.1.1.1: Tables showing the chance of getting admission depending on different attributes like 

GRE score, TOEFL score, university ranking.  

3. Checking for null values 

Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handle the problem when we come across them. Obviously you could remove the entire line of data 

but what if you are unknowingly removing crucial information? Of course we would not want to do 

that. One of the most common idea to handle the problem is to take a mean of all the values of the 

same column and have it to replace the missing data. 
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4. Finding correlation coefficient for all column pairs 

We can already see some potentially interesting relationships between the target variable (the 

number of fatal accidents) and the feature variables (the remaining three columns). 

To quantify the pairwise relationships that we observed in the scatter plots, we can compute the 

Pearson correlation coefficient matrix. The Pearson correlation coefficient is one of the most common 

methods to quantify correlation between variables, and by convention, the following thresholds are 

usually used: 

 0.2 = weak 

 0.5 = medium 

 0.8 = strong 

 0.9 = very strong 
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5. Select the predict and target variables 

Independent variables are predictors 

 
 

Dependent variables are the target explatonary 

 

 
 

6. Train and Test Split 

Now we need to split our dataset into two sets — a Training set and a Test set. We will train 

our machine learning models on our training set, i.e. our machine learning models will try to 

understand any correlations in our training set and then we will test the models on our test set to check 

how accurately it can predict. Assuming that your test set meets the preceding two conditions, your 
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goal is to create a model that generalizes well to new data. Our test set serves as a proxy for new data. 

For example, consider the following figure. Notice that the model learned for the training data is very 

simple. This model doesn't do a perfect job—a few predictions are wrong. However, this model does 

about as well on the test data as it does on the training data. In other words, this simple model does 

not over fit the training data. 

Validating the trained model against test data. Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are accidentally 

training on the test set. 

 For example, high accuracy might indicate that test data has leaked into the training set. For 

example, consider a model that predicts whether an email is spam, using the subject line, email body, 

and sender's email address as features. We apportion the data into training and test sets, with an 80-20 

split. After training, the model achieves 99% precision on both the training set and the test set. We'd 

expect a lower precision on the test set, so we take another look at the data and discover that many of 

the examples in the test set are duplicates of examples in the training set (we neglected to scrub 

duplicate entries for the same spam email from our input database before splitting the data). We've 

inadvertently trained on some of our test data, and as a result, we're no longer accurately measuring 

how well our model generalizes to new data. 

Scikit-learn provides a range of supervised and unsupervised learning algorithms via a consistent 

interface in Python. It is licensed under a permissive simplified BSD license and is distributed under 

many Linux distributions, encouraging academic and commercial use. The library is built upon the 

SciPy (Scientific Python) that must be installed before you can use scikit-learn. 

From sklearn.cross_validation import train_test_split 

x_train, x_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) 

A general rule of the thumb is to allocate 80% of the dataset to training set and the remaining 20% to 

test set. For this task, we will import test_train_split from model_selection library of scikit. 
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7. Normalize the data 

Before we do fitting, let’s normalize the data so that the data is centered on the mean and has unit 

standard deviation. 

Data is preprocesses before it is used for analysis and prediction. The steps in Data 

preprocessing are: 

 Problem Framing: Requires the use of exploratory data analysis and data mining. 

 Data Understanding: Requires the use of summary statistics and data visualization.  

 Data Cleaning. Requires the use of outlier detection, imputation and more.  

 Data Selection. Requires the use of data sampling and feature selection methods.  
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 Data Preparation. Requires the use of data transforms, scaling, encoding and much more. 

Model Evaluation. Requires experimental design and re sampling methods.  

 Model Configuration. Requires the use of statistical hypothesis tests and estimation statistics. 

Model Selection. Requires the use of statistical hypothesis tests and estimation statistics. Model 

Presentation. Requires the use of estimation statistics such as confidence intervals. Model 

Predictions. Requires the use of estimation statistics such as prediction intervals. 

 

8. Visualization 

Fit the model to selected supervised data 
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9. Training/model fitting 

Fit the model to selected supervised data 
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10. Predicting results 

 

 

3.3 DATA PREPARATION 

Data preparation is the process of manually converting or mapping data from one "raw" form 

into another format that allows for more convenient consumption of the data with the help of semi-

automated tools. This may include further munging, data visualization, data aggregation, training a 

statistical model, as well as many other potential uses. Data munging as a process typically follows a 

set of general steps which begin with extracting the data in a raw form from the data source, "munging" 

the raw data using algorithms (e.g. sorting) or parsing the data into predefined data structures, and 

finally depositing the resulting content into a data sink for storage and future use. 
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Step 1: Data collection 

This is the by far the essential first step as it addresses common challenges, including: 

 Automatically determining relevant attributes in a data string stored in a .csv (comma-separated) 

file 

 Parsing highly-nested data structures such as those from XML or JSON files into a tabular form, 

for easier scanning and pattern detection. 

 Searching and identifying relevant data from external repositories. 

However, when considering a DP solution, make sure it can combine multiple files into one 

input, such as when you have a collection of files representing daily transactions, but your machine 

learning model needs to ingest a year of data. Also, be sure to have a contingency plan in place for 

overcoming problems associated with sampling and bias in your data set and your machine learning 

model. 

Per request of the US Department of Transportation, we are currently investigating how to 

derive a strategy to reduce the incidence of road accidents across the nation. By looking at the 

demographics of traffic accident victims for each US state, we find that there is a lot of variation 

between states. Now we want to understand if there are patterns in this variation in order to derive 

suggestions for a policy action plan. In particular, instead of implementing a costly nation-wide plan 

we want to focus on groups of states with similar profiles. How can we find such groups in a 

statistically sound way and communicate the result effectively? 

To accomplish these tasks, we will make use of data wrangling, plotting, dimensionality 

reduction, and unsupervised clustering. The data given to us was originally collected by the National 

Highway Traffic Safety Administration and the National Association of Insurance Commissioners. 
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This particular dataset was compiled and released as a CSV-file by Five Thirty Eight under the CC-

BY4.0 license. 

Step 2: Data Exploration and Profiling 

Once the data is collected, it’s time to assess the condition of it, including looking for trends, outliers, 

exceptions, incorrect, inconsistent, missing, or skewed information. This is important because your 

source data will inform all of your model’s findings, so it is critical to be sure it does not contain unseen 

biases. For example, if you are looking at customer behavior nationally, but only pulling in data from 

a limited sample, you might miss important geographic regions. This is the time to catch any issues 

that could incorrectly skew your model’s findings, on the entire data set, and not just on partial or 

sample data sets. 

Step 3: Formatting data to make it consistent 

The next step in great data preparation is to ensure your data is formatted in a way that best fits your 

machine learning model. If you are aggregating data from different sources, or if your data set has been 

manually updated by more than one stakeholder, you’ll likely discover anomalies in how the data is 

formatted (e.g. USD5.50 versus $5.50). In the same way, standardizing values in a column, e.g. State 

names that could be spelled out or abbreviated) will ensure that your data will aggregate correctly. 

Consistent data formatting takes away these errors so that the entire data set uses the same input 

formatting protocols. 

Step 4: Improving data quality 

Here, start by having a strategy for dealing with erroneous data, missing values, extreme values, and 

outliers in your data. Self-service data preparation tools can help if they have intelligent facilities built 

in to help match data attributes from disparate datasets to combine them intelligently. For instance, if 

you have columns for FIRST NAME and LAST NAME in one dataset and another dataset has a 

column called CUSTOMER that seem to hold a FIRST and LAST NAME combined, intelligent 

algorithms should be able to determine a way to match these and join the datasets to get a singular 

view of the customer. 

For continuous variables, make sure to use histograms to review the distribution of your data and 

reduce the skewness. Be sure to examine records outside an accepted range of value. This “outlier” 

could be an inputting error, or it could be a real and meaningful result that could inform future events 

as duplicate or similar values could carry the same information and should be eliminated. Similarly, 

take care before automatically deleting all records with a missing value, as too many deletions could 

skew your data set to no longer reflect real-world situations. 
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Step 5: Feature Engineering 

This step involves the art and science of transforming raw data into features that better represent a 

pattern to the learning algorithms. For example, data can be decomposed into multiple parts to 

capture more specific relationships, such as analyzing sales performance by the day of the week, not 

only the month or year. In this situation, segregating the day as a separate categorical value from the 

date (e.g. “Mon; 06.19.2017”) may provide the algorithm with more relevant information. 

Step 6: Splitting data into training and evaluation sets 

The final step is to split your data into two sets; one for training your algorithm, and another for 

evaluation purposes. Be sure to select non-overlapping subsets of your data for the training and 

evaluation sets in order to ensure proper testing. Invest in tools that provide versioning and cataloging 

of your original source as well as your prepared data for input to machine learning algorithms, and the 

lineage between them. This way, you can trace the outcome of your predictions back to the input data 

to refine and optimize your models over time. 

Step 7: Final process 

Alright. Your data is "clean." But what do you do with it? 

If you want to go right to feeding your data into a machine learning algorithm in order to attempt 

building a model, you probably need your data in a more appropriate representation. In the Python 

ecosystem, that would generally be a Numpyndarray (or matrix). This Stack Overflow 

discussion, Turning a Pandas Dataframe to an array and evaluate Multiple Linear Regression Model, 

can give some preliminary ideas on getting there. 

 

Note that most of our data preparation was performed in a combination of Pandas and Numpy in the 

preceding text; however, Pandas sits atop Numpy, and so learning how to manipulate the underlying 

Numpy matrix directly is a useful skill. 

 

 

 

https://stackoverflow.com/questions/28334091/turning-a-pandas-dataframe-to-an-array-and-evaluate-multiple-linear-regression-m
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3.3.1 Statistical techniques and visualization 

Data visualization is viewed by many disciplines as a modern equivalent of visual 

communication It involves the creation and study of the visual representation of data.  

To communicate information clearly and efficiently, data visualization uses statistical graphics, 

plots, information Graphics and other tools. Numerical data may be encoded using dots, lines, or bars, 

to visually communicate a quantitative message. Effective visualization helps users analyze and reason 

about data and evidence. It makes complex data more accessible, understandable and usable. Users 

may have particular analytical tasks, such as making comparisons or understanding causality, and the 

design principle of the graphic (i.e., showing comparisons or showing causality) follows the task. 

Tables are generally used where users will look up a specific measurement, while charts of various 

types are used to show patterns or relationships in the data for one or more variables. 

The statistical Technique here we used is Scatter plot. A scatter plot (also called a scatter 

plot, scatter graph, scatter chart, scatter gram, or scatter diagram) is a type of plot or mathematical 

diagram using Cartesian Coordinates to display values for typically two variables for a set of data. If 

the points are coded (color/shape/size), one additional variable can be displayed. The data are displayed 

as a collection of points, each having the value of one variable determining the position on the 

horizontal axis and the value of the other variable determining the position on the vertical axis. 
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3.3.2 Data Modelling and visualization 

 Data modelling is a process used to define and analyze data requirements needed to support the 

business process within the scope of corresponding information systems in organizations. Therefore, 

the process of data modelling involves  

Imported libraries are numpy, pandas, matplotlib. NumPy stands for ‘Numerical Python’ or 

‘Numeric Python’. It is an open source module of Python which provides fast mathematical 

computation on arrays and matrices. Pandas is one of the most widely used python libraries in data 

science. It provides high-performance, easy to use structures and data analysis tools. Matplotlib is a 2d 

plotting library which produces publication quality figures in a variety of hardcopy formats and 

interactive environments. Matplotlib can be used in Python scripts, Python and IPython shell, Jupyter 

Notebook, web application servers and GUI toolkits. 

A library is essentially a collection of modules that can be called and used. A lot of the things 

in the programming world do not need to be written explicitly ever time they are required. There are 

functions for them, which can simply be invoked. This is a list for most popular Python libraries for 

Data Science. A lot of datasets come in CSV formats. We will need to locate the directory of the CSV 

file at first (it’s more efficient to keep the dataset in the same directory as your program) and read it 

using a method called read_csv which can be found in the library. 

Sometimes you may find some data are missing in the dataset. We need to be equipped to handle 

the problem when we come across them. Obviously you could remove the entire line of data but what 

if you are unknowingly removing crucial information? Of course we would not want to do that. One of 

the most common idea to handle the problem is to take a mean of all the values of the same column and 

have it to replace the missing data. Sometimes our data is in qualitative form that is we have texts as 

our data. We can find categories in text form. Now it gets complicated for machines to understand texts 

and process them, rather than numbers, since the models are based on mathematical equations and 

calculations. Therefore, we have to encode the categorical data. 

Now we need to split our dataset into two sets — a Training set and a Test set. We will train our 

machine learning models on our training set, i.e our machine learning models will try to understand any 

correlations in our training set and then we will test the models on our test set to check how accurately 

it can predict. A general rule of the thumb is to allocate 80% of the dataset to training set and the 

remaining 20% to test set. For this task, we will import test_train_split from model_selection library 

of scikit. The final step of data pre-processing is to apply the very important feature scaling. It is a 

method used to standardize the range of independent variables or features of data. 
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CHAPTER-4 

RESULTS AND SUGGESTION 

 
DATA FLOW USING NODERED 

Node-RED provides a way to store information that can be shared between different nodes without 

using the messages that pass through a flow. This is called ‘context’. 

The ‘scope’ of a particular context value determines who it is shared with. There are three context 

scope levels: 

 Node - only visible to the node that set the value 

 Flow - visible to all nodes on the same flow (or tab in the editor) 

 Global - visible to all nodes 

The choice of scope for any particular value will depend on how it is being used. If a value only needs 

to be accessed by a single node, such as a Function node, then Node context is sufficient. 

More often context allows some sort of state to be shared between multiple nodes. For example, a 

sensor may publish new values regularly in one flow and you want to create a separate HTTP triggered 

flow to return the most recent value. By storing the sensor reading in context it is then available for 

the HTTP flow to return. The Global context can be preconfigured with values using 

the functionGlobalContext property in the settings file. 

Using context in a flow 

The easiest way to set a value in context is to use the Change node. For example, the following 

Change node rule will store the value of msg.payload in flow context under the key of myData. 

By default, context is stored in memory only. This means its contents are cleared whenever 

Node-RED restarts. With the 0.19 release, it is possible to configure Node-RED to save context data 

so it is available across restarts.The contextStorage property in settings.js can be used to configure how 

context data is stored. Node-RED provides two built-in modules for this: memory and localfilesystem. 

It is also possible to create custom store plugins to save the data elsewhere. 
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Various nodes can access context directly. For example, the Inject node can be configured to inject a 

context value and the Switch node can route messages based on a value stored in context. If you have 

multiple context stores configured, the UI will allow you to pick which store a value should be stored 

in. 
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                                   Fig 4.3.1: Representation of dataflow using Node-Red 

For most nodes the node msg.payload is not required. The node needs to be configured to select 

model and deployment. A list of published models and deployments is automatically retrieved by the 

node, making use of the API. 

When running a prediction msg.payload needs to be select either to an arrays of values, or an 

object containing and array of array of values, against which to run predictions against. Ex. To run a 

prediction against a model expecting 6 decimal numbers. 

A Flow is represented as a tab within the editor workspace and is the main way to organize 

nodes. The term flow is also used to informally describe a single set of connected nodes. So, a flow 

(tab) can contain multiple flows (sets of connected nodes).The Function node allows JavaScript code 

to be run against the messages that are passed through it. 

The message is passed in as an object called msg. By convention it will have a msg. payload 

property containing the body of the message. Other nodes may attach their own properties to the 

message, and they should be described in their documentation. 

 



                                                                                                                       UNIVERSITY ADMISSION PREDICTION  

 

 

GUDLAVALLERU ENGINEERING COLLEGE                                                              34                                                 

 

The node red flow is a flow to produce the output to the user by connecting the components correctly. 

If the components are wrongly connected, then the output may not be displayed to the user. 

Http request: Handle query parameters passed to an HTTP. Access HTTP request headers · Include 

data captured in another flow. Use the http in node to listen for POST requests that have their content 

type set to application/json and access the parsed JSON as properties of msg.payload. 

msg.payload: The  function node accepts  a msg object  as  input  and  can  return  0   or more message 

objects  as  output.  This message object must have a payload property (msg. payload), and usually has 

other properties depending on the proceeding nodes. 

Prediction: It is used to predict the accurate results. To calculate the accurate result in the code there 

are some calculations given in the code. 

O/p parsing: If the function returns null, then no message is passed on and the flow ends. A function 

can return multiple messages on an output by returning an array of messages within the returned array. 

When multiple messages are returned for an output, subsequent nodes will receive the messages one 

at a time in the order they were returned. 

Timestamp: Timestamp   converts to    array   hours,    minutes,    day,    month,    year Input a 

timestamp (default is the current timestamp) in milliseconds. The node will output an object of Hours, 

Minutes, and milli seconds, Day, Month and Year. 

Token generation: To decode the token, you'll need to use the same key used to encrypt the original 

token. For this example, we'll create an HTTP input node that will decrypt the JSONWebToken and 

return the decrypted data in an HTTP Response node. Drag an HTTP input node onto the canvas and 

double-click on it to configure. 

Form: To generate a suitable password hash, you can use the node-red-admin command-line tool. 

Instructions for installing the tool are available. 
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User interface 

 

                            FIG 4.3.2: Prediction results based on the data analyzed. 
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CHAPTER-5 

CONCLUSION 

 
According to the survey what is been done, there are still chances that the result might get improved. 

During the research which we have carried out it is observed that the most of the algorithm and methods 

which is been used by most of the authors does not use a collective approach where all the factors that 

decides the chance of admission can be simultaneously be used for predicting the probability. There 

can be further improvements because in some analysis very few amount of datasets have been used. 

Therefore the result can be improved by using a large dataset. Larger the datasets the better the results.  
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ABSTRACT 

 
In the recent years due to the uncertain climatic variations, natural calamities and other 

issues the price of the crop has varied to a larger level. Farmers are uninformed of these 

uncertainties, which causes massive loss. The developed Crop Price Forecasting System is a well- 

designed System which provides accurate results in predicting price and profit of the crop. 

Predicting the price a given crop will yield in the future is extremely valuable when 

determining which types of crops to encourage and plant. In this we consider past year prices 

of various crops and based on that we perform supervised learning using various algorithms to 

get accurate results on future price prediction. 
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CHAPTER-1 

INTRODUCTION 

 

During 1960s, the shortage of food and excess of demand of food grains is due to 

the government policies on agriculture and other government mechanisms evolved in India. 

Certain rules were introduced like system of procurement and distribution of major food 

grains and statutory minimum prices were set even though it was not strictly implemented. 

There are three main agricultural price policy in India which includes: support, 

procurement, and issue price. Usually during the sowing time the minimum support price is 

announced, and the government completely takes the responsibility to sell the crops at the 

prescribed price. The prescribed prices guarantee to the farmer that, if there happens to be 

mass production leading to oversupply in the market, the value of crops what farmers have 

produced will not fall below the support price. Support prices effect the farmer indirectly 

when the famer decides on which soil to grow his crops, ultimately the location matters a 

lot. Based on the quantity of crops that were grown previous year the farmers decide in 

which areas what type of crops to be sowed. Based on government’s needs for the 

distribution of crops in public the quantity to be procured is determined. 

From past few years, the total quantity produced is total 

dependent on the grain that is put up on sale by the farmers at a price that is fixed 

by the government. The support prices are lesser than the government fixed prices 

but the free market prices are much higher than the fixed ones. During a good 

harvest, the market prices would be lower, but tends to run higher than the 

procurement prices once the surplus is cleaned up completely. The importance of 

reasonable prices to the farmers is known by the government, hence motivating them 

to use improvised technology and also promoting investments for an increased 

production of agriculture. In India, the agricultural pricing policy has a price 

structure that is quiet balanced which has the ability to fulfill all the requirements of 

the Indian economy along with the protection of both the producers and consumer’s 

interests. 
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The main aim of the above mentioned policy is to help to provide 

a suitable approach towards achieving the growth and equity for the economic 

development of India. The minimum support prices which are used as theincentive 

prices are really useful for the successful running of the agricultural production 

based programs which is based on technologies that help in high yielding of the 

crops. Similarly, for the high production of food grains, the undue dependency 

cannot be put onto the environment of increased prices as an incentive. Adequate 

institutional arrangements are required for price support policies and its 

implementation so that purchase of quantities is offered for sale at that price itself. 

The market price for any kind of product or services is found out by the demand and 

supply interaction because in an Indian market, price can never be under control. 

This shows the willingness of the consumer and the producer to buy or sell a 

particular product respectively. 

 

 Artificial Intelligence: 

 

In today's world, technology is growing very fast, and we are getting in touch 

with different new technologies day by day. Here, one of the booming technologies 

of computer science is Artificial Intelligence which is ready to create a new 

revolution in the world making intelligent machines. The Artificial Intelligence is 

now all around us. It is currently working with a variety of subfields, ranging from 

general to specific, such as self-driving cars, playing chess, proving theorems, 

playing music, Painting, etc.AI is one of the fascinating and universal fields of 

Computer science which has a great scope in future. AI holds a tendency to cause a 

machine to work as a human. 

The objectives of AI research are reasoning, knowledge representation, planning, 

learning, natural language processing, realization, and ability to move and 

manipulate objects. There are long-term goals in the general intelligence sector. 
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Approaches include statistical methods, computational intelligence, and 

traditional coding AI. During the AI research related to search and mathematical 

optimization, artificial neural networks and methods based on statistics, probability, 

and economics, we use many tools. Computer science attracts AI in the field of 

science, mathematics, psychology, linguistics, philosophy and soon. 

Artificial Intelligence is an approach to make a computer, a robot, or a 

product to think how smart human think. AI is a study of how human brain think, 

learn, decide and work, when it tries to solve problems. And finally this study 

outputs intelligent software systems. The aim of AI is to improve computer 

functions which are related to human knowledge, for example, reasoning, learning, 

and problem-solving. It is composed of 

1. Learning 

 

2. Problem Solving 

 

3. Perception 

 

4. Linguistic Intelligence 

 

5. Reasoning 
 
 

 
Fig: AI at the intersection of fields 
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Applications of AI 

 
1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

 
 

 Machine Learning 

The term Machine Learning was coined by Arthur Samuel in 1959,an 

American pioneer in the field of computer gaming and artificial intelligence and 

stated that “it gives computers the ability to learn without being explicitly 

programmed”. 

It is an application of artificial intelligence that provides the AI Systemwith 

the ability to automatically learn from the environment and applies that learning to 

make better decisions. There are a variety of algorithms that Machine Learning uses 

to iteratively learn, describe and improve data in order to predict better outcomes. 

These algorithms use statistical techniques to spot patterns and then perform actions 

on these patterns. 

Fig: ML is a subset of AI 
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Initially, Machine Learning was just about pattern recognition. It was also 

defined as the ability of the computers to learn through an iterative process 

without being programmed explicitly. With increasing data day by day, and 

invent of big data, machine learning has taken a fresh turn. Now machine 

learning algorithms are able to automatically calculate highly complex 

calculations over big data. 

ML is one of the most exciting technologies that one would have ever 

come across. As it is evident from the name, it gives the computer that which 

makes it more similar to humans. Key to the process of machine learning is 

neural networks. These are brain-inspired networks of inter connected layers of 

algorithms, called neurons that feed data into each other, and which can be 

trained to carry out specific tasks by modifying the importance attributed to 

input data as it passes between the layers. 

During training of these neural networks, the weights attached to 

different inputs will continue to be varied until the output from the neural 

network is very close to what is desired, at which point the network will have 

'learned' how to carry out a particular task. A subset of machine learning is deep 

learning, where neural networks are expanded into sprawling networks with a 

huge number of layers that are trained using massive amounts of data. 

 

 OBJECTIVES OF THE PROJECT: 

 

➢ To assess the scope and suitability of machine learning methods 

for predictions of crop price 

➢ To develop initial machine learning models for crop price predictions 

 

➢ To analyze the performance of the model developed 

 

➢ To explore the spatial & temporal granularity, and constraints therein in 

the database. 

➢ To ensure higher rate accuracy and efficiency by applying multi 

linear regression algorithm. 
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➢ To reduce computational time. 

 

➢ It is very efficient to use machine learning algorithm as we can get our results 

so accurately. 

➢ This is a straightforward implementation with less human interference. 

 

➢ By this we can save our time as it greatly reduces the prediction time. 

 

➢ The concept of Multi Linear Regression is used for predicting the graph 

between the No of miles (Independent Variable) and the states, speed 

(Dependent Variable). 

 

 

 PROBLEM STATEMENT: 

 

In India 49% of population depends on Agriculture, which plays an 

important role in Indian Economy. Agriculture contributes only 19% of GDP, hence 

the rural youth is moving away from agriculture to other sectors. In-order to achieve 

a dream of developed India we need to boost our agricultural policies. The main 

reason why the farmers are moving away from their occupation is due to lack of 

technologies, lack of transparent mechanism for deciding MSP and lack of 

communication channel between policy makers and famers. So the focus is on to 

develop a portal which can solve the problem of pricing policy and role of farmers 

in policy making. 



Crop Price Prediction 
 

 
 

Page 13 
 

  

CHAPTER 2 

LITERATURE REVIEW 

Literature survey plays a very important role in the project 

development. Literature survey provides the required knowledge about the project 

and its background. It also helps in following the best practices in project 

development. Literature survey also helps in understanding the risk and feasibility 

of the project. The feasibility of the project depends upon the risk of the project. If 

the resources, time and money are not available for the project development, then 

the risk is higher. Literature survey also gives light on various tools, platforms and 

operating systems suitable for project development. Once programming begins then 

the programmers require a lot of support and advice. 

• In this paper, author describes the capabilities of various algorithms in predicting 

several weather phenomena such as temperature, windy, humidity, rainfall these 

parameters concluded that major techniques like decision trees, artificial neural 

networks, clustering and regression algorithms are suitable to predict weather 

phenomena. This shows that the decision trees and k-means clustering are best- 

suited data mining techniques for this application. 

• Many authors conclude that classification and summarization are the two main data 

mining techniques widely use in Weka and Rapid Miner tool for weather 

forecasting. 

In a prediction model of vegetable price was set by applying the neural network 

based genetic algorithm. Taking mushrooms price as an example. 
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CHAPTER 3 

PROPOSED METHOD 

 METHODOLOGY: 
 

Architecture of the system: 
 

 

 
In this project we used Multiple Linear Regression. Multiple linear regression 

(MLR), also known simply as multiple regression, is a statistical technique that uses 

several explanatory variables to predict the outcome of are sponge variable. The 

goal of multiple linear regression (MLR) is to model the linear relationship between 

the explanatory (independent) variables and response (dependent) variable. 
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In essence, multiple regression is the extension of ordinary least-squares 

(OLS) regression that involves more than one explanatory variable. A simple linear 

regression is a function that allows an analyst or statistician to make predictions 

about one variable based on the information that is known about another variable. 

Linear regression can only be used when one has two continuous variables- an 

independent variable and a dependent variable. The independent variable is the 

parameter that is used to calculate the dependent variable or outcome. A multiple 

regression model extends to several explanatory variables. 

Multiple regression analysis is an extension of simple linear regression. It’s 

useful for describing and making predictions based on linear relationships between 

predictor variables (i.e; independent variables) and a response variable (i.e; a 

dependent variable). Although multiple regression analysis is simpler than many 

other types of materials, the still some crucial steps that must be taken to ensure the 

validity of the results you obtain. 

multiple linear regression model would take the form: 

 
yi = β0+β1xi1+β2xi2+...+βpxip+ϵ 

 
 

where, for i=n observations: 

 

 
Yi = dependent variable 

 
 

Xi = explanatory variables 

 
 

β0 = y-intercept (constant term) 

 
 

βp = slope coefficients for each explanatory variable 

 
 

ϵ = the model’s error term (also known as the residuals. 

 
 

x1, x2, …, xk are the predictors in the multiple regression model. 
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Advantages of Multi Linear Regression 
 

• This model takes less time to predict the results. 

 

• It gives accurate results. 

 

• The algorithm used in this system easy to implement and it is also 

applicable to large datasets. 

Here we focus on groups of states with similar profiles so the result is 

accurate. 

In statistics, them an squared error(MSE)or mean squared deviation(MSD)of an 

estimator (of a procedure for estimating an unobserved quantity) measures the 

average of the squares of the errors — that is, the average squared difference 

between the estimated values and what is actually estimated. 

Multiple linear regression can model more complex relationship which comes 

from various features together. They should be used in cases where one particular 

variable is not evident enough to relationship between the independent and the 

dependent variable. The graph show the relationship between the no of miles 

driven, alcohol consumption, first times driven, speed. 

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit. Adding independent variables to a multiple 

linear regression model will always increase the amount of explained variance in 

the dependent variable. Therefore, adding too many independent variables without 

any theoretical justification may result in an over-fit model. 

Multiple Linear Regression Analysis consists of more than just fitting a 

linear line through a cloud of data points. It consists of 3 stages analyzing the 

correlation and directionality of the data and estimating the model, i.e., fitting the 

line, and evaluating the validity and usefulness of the model. 
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The difference between simple linear regression and multiple 

linear regression is that, multiple linear regression has (>1) independent variables, 

whereas simple linear regression has only 1 independent variable. In this project, 

Multiple Linear Regression algorithm is used to predict the crops. Multiple 

Regression is an extension of simple Linear Regression. It is used when we wantto 

predict the value of a variable based on the value of two or more other variables. 

The variable we want to predict is called the dependent variable (or sometimes, the 

outcome, target or criterion variable). The variables we are using to predict the value 

of the dependent variable are called the independent variables (or sometimes, the 

predictor, explanatory or regression variables). For example, Multiple Regression 

to understand whether exam performance can be predicted based on revision time, 

test anxiety, lecture attendance and gender. Multiple Regression also allows you to 

determine the overall fit (variance) of the model and the relative contribution of each 

of the predictors to the total variance. 

Formulae: 

 

A Linear Regression model that contains more than one predictor variable is called 

a Multiple Linear Regression model. The following model is A Multiple Linear 

Regression model with two predictor variables, 𝑥1 and 𝑥2 . 
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𝑌 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2+ ∈ 
 

Where, 

 

𝛽0, 𝛽1, 𝛽2 … are coefficients of Multiple Linear Regression 

 

𝑥𝑖1, 𝑥𝑖2 ... are independent variables. 

 

The model is linear because it is linear in the parameters 𝛽0, 𝛽1 and 𝛽2 . The model 

describes a plane in the three dimensional space of 𝑌, 𝑥1 𝑎𝑛𝑑 𝑥2 . The parameter 

𝛽0 is the intercept of this plane. Parameters 𝛽1 and 𝛽2 are referred to as partial 

regression coefficients. Parameter 𝛽1represents the change in the mean response 

corresponding to a unit change in 𝑥1 when 𝑥2 is held constant. Parameter 𝛽2 

represents the change in the mean response corresponding to a unit change in 𝑥2 

when 𝑥1 is held constant. 

Accuracy Measures: 
 

Multi Linear Regression algorithm is used in this research work. 

Experiment is performed by using r2_score. 

 
Procedure: 

 

• Eight years data considered 

 

• Eighty percent for training and 20% for testing 

 

• Correlation and mean square error calculated 

 

• Validation done using 20% dataset 

 

• Values of Y are predicted using test set 

 

• Models generated separately for the 2 locations 

 

• Accuracy score is calculated. 
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 IMPLEMENTATION: 

 
STATISTICAL TECHNIQUES AND VISUALIZATION 

 
Statistics is a collection of tools that you can use to get answers to 

important questions about data. You can use descriptive statistical methods to 

transform raw observations into information that you can understand and share. You 

can use inferential statistical method store as on from small samples of data to whole 

domains. Statistics is a pillar of machine learning. You cannot develop a deep 

understanding and application of machine learning without it. 

• Problem Framing: Requires the use of exploratory data analysis and data mining. 

• Data Understanding: Requires the use of summary statistics and data visualization. 

• Data Cleaning: Requires the use of outlier detection, imputation and more. 

• Data Selection: Requires the use of data sampling and feature selection methods. 

• Data Preparation: Requires the use of data transforms, scaling, encoding and much 

more. 

• Model Evaluation: Requires experimental design and re sampling methods. 

• Model Configuration: Requires the use of statistical hypothesis tests andestimation 

statistics. 

• Model Selection: Requires the use of statistical hypothesis tests and estimation 

statistics. 

• Model Presentation: Requires the use of estimation statistics such as confidence 

intervals. 

• Model Predictions: Requires the use of estimation statistics such as prediction 

intervals. 

Machine Learning is the field of study that gives computers the ability 

to learn without being explicitly programmed. 
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They are typically used to solve various types of life problems. The 

libraries imported in this project are 

• Numpy 

• Matplotlib 

• Pandas 

 

Numpy: 

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and 

matrices. Since, arrays and matrices are an essential part of the Machine Learning 

ecosystem, NumPy along with Machine Learning modules like Scikit-learn, Pandas, 

Matplotlib, TensorFlow, etc. complete the Python Machine Learning Ecosystem. 

NumPy provides the essential multi-dimensional array-oriented computing 

functionalities designed for high-level mathematical functions and scientific 

computation. 

Creating A NumPy array : We can create a NumPy array using the numpy array 

function. If we pass in a list of lists, it will automatically create a NumPy array with 

the same number of rows and columns. Because we want all of the elements in the 

array to be float elements for easy computation, we‘ll leave off the header row, 

which contains strings. One of the limitations of NumPy is that all the elements in 

an array have to be of the same type, so if we include the header row, all the elements 

in the array will be read in as strings. Because we want to be able to do computations 

like find the average quality of the wines, we need the elements to all be floats. In 

the below code: 

• Import the numpy package. 

• Pass the list of lists wines into the array function, which converts it into a 

NumPy array. 

• Exclude the header row with list slicing. 

• Specify the keyword argument type to make sure each element Is converted to 

a float. 

>>> import numpy as np 
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Pandas: 

 

Similar to NumPy, Pandas is one of the most widely used python libraries in data 

science. It provides high-performance, easy to use structures and data analysis tools. 

Unlike NumPy library which provides objects for multi-dimensional arrays, Pandas 

provides in memory 2d table object called Data frame. It is like a spreadsheet with 

column names and row labels. 

Hence, with 2d tables, pandas is capable of providing many additional 

functionalities like creating pivot tables, computing columns based on other 

columns and plotting graphs. Pandas can be imported into Python using: 

>>> import pandas as pd pd.Series() 

 
 

pd.Series() is a method that creates a series object from data passed. The data must 

be defined as a parameter. What is a ―Series object in Pandas? It is a data structure 

defined by Panda Basically it looks like a table having rows and columns. Notice 

that these numbers on the column were added automatically by pandas. They serve 

as index. These variables are known as categorical variables and in terms of pandas, 

these are called object. 

To retrieve information using the categorical variables, we need to convert the min 

to dummy variables so that they can be used for modelling. We do that using pandas 

get dummies feature. 

First we create a list of the categorical variables. Then we convert these variables 

into dummy variables. We have created dummy variables for each categorical 

variables and printing out the head of the new data-frame. You can understand, how 

the categorical variables are converted to dummy variables which are ready to be 

used in the modelling of this data-set. But, we have a slight problem here. The actual 

categorical variables still exist and they need to be removed to make thedata-frame 

ready for machine learning. 
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Some commonly used data structures in pandas are: 

 

1. Series objects: 1D array, similar to a column in a spread sheet. 

 

2. Data Frame objects: 2D table, similar to a spread sheet. 

 

3. Panel objects: Dictionary of Data Frames, similar to sheet in MS Excel 

 

Pandas Series object is created using pd. Series function. Each row is providedwith 

an index and by defaults is assigned numerical values starting from 0.Like NumPy, 

Pandas also provide the basic mathematical functionalities like addition, subtraction 

and conditional operations and broadcasting. 

 
 

Matplotlib: 

 
Matplotlib is a very popular Python library for data visualization. Like Pandas, it is 

not directly related to Machine Learning. It particularly comes in handy when a 

programmer wants to visualize the patterns in the data. It is a 2D plotting library 

used for creating 2D graphs and plots. A module named pyplot makes it easy for 

programmers for plotting as it provides features to control line styles, font 

properties, formatting axes, etc. It provides various kinds of graphs and plots for 

data visualization, viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the 

plain numbers. Histograms and box plots can help illustrating data’s distribution. 

Frequency histogram, which shows the frequency of attribute’s values over aseries 

of intervals that covers the entire range of the attribute; a box plot also illustrates the 

distribution of the data. Here, we show accuracy risk prediction on various 

application models. A box plots is made up of the following values derived from the 

dataset: median, minimum value, maximum value, quartile 1 value, and quartile 2 

values. In other words, descriptive statistics, histograms and box plots together help 

describe and better understand the nature of our data. 
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DATA MODELING AND VISUALIZATION: 

 

Dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. The information set 

contains 9759 lines, each of them representing either a default or not a default 

(binary value) of an risk when they ask for a loan from a bank. Default and good 

loans are characterized by the 0 or 1 labelled variables that are directly obtained 

from the companies, financial statements, balance sheets, income statements and 

cash flows statements where the values are considered at the lowest level of 

granularity. After importing the data, we cleaned the variables and removed features 

with no pertinent information (same value like ‘NaN’ (Not a Number), for instance) 

. Then, we split the data into two subsets, considering 80% of the data and then 20% 

of these data was used for test purposes. The validation performance permits one to 

improve the training approach, and we use it to provide prediction performance on 

the test set. In the training set, we verify if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a 

data mining technique that involves transforming raw data into an understandable 

format. Real-world data is often incomplete, inconsistent, and/or lacking in certain 

behaviors or trends, and is likely to contain many errors. 

Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing data sheet 

4. Checking missing data 

5. Finding correlation coefficient for all column pairs 

6. Train and Test Split 

7. Normalize the data 

8. Visualization 

9. Fitting the model 

10. Predict the Result 
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1. Get data: 

The dataset is a collection of related sets of information that is composed of 

separate elements but can be manipulated as a unit by a computer. For this project, 

the dataset is prepared manually. 

2. Importing libraries: 

To make requests to the prediction and process the returned data we will make 

use of few standard libraries. Those libraries are pandas, numpy, matplotlib. The 

format for importing a library can be referred below: 

 

 

 

 

3. Import the dataset: 
 

A data set is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every 

column of the table represents a particular variable, and each row corresponds to a 

given member of the dataset in question. The dataset lists values for each of the 

variables, such as height and weight of an object, for each member of the data set. 

Each value is known as a datum. The data set may comprise data for one or more 

members, corresponding to the number of rows. 

A lot of datasets come in CSV formats. We will need to locate the directory of the 

CSV file at first (it’s more efficient to keep the dataset in the same directory as your 

program) and read it using a method called read_csv which can be found in the 

library. 
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A Data frame is a two-dimensional data structure, i.e., data is aligned in a tabular 

fashion in rows and columns. In data frame datasets arrange in rows and columns, 

we can store any number of datasets in a data frame. We can perform many 

operations on these datasets like arithmetic operation, columns/rows selection, 

columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions 

on datasets. The dataset is then spited to two sets x and y. It is done based dependent 

and independent variables. Independent variables are those variables that won’t 

depend on any corresponding values and can be directly acquired from the user. The 

dependent variables are those variables that are depended and acquired from the 

independent variables. Basically, the dependent variables are placed in y and 

independent in x. The x and y sets are further used in visualization. The splitting of 

dataset into x and y is called slicing and is done with iloc[ ]. 
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4. Checking for null values: 
 

Sometimes you may find some data are missing in the dataset. We need to be 

equipped to handle the problem when we come across them. Obviously you could 

remove the entire line of data but what if you are unknowingly removing crucial 

information? Of course we would not want to do that. One of the most common idea 

to handle the problem is to take a mean of all the values of the same column and 

have it to replace the missing data. 
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5. Finding correlation coefficient for all column pairs: 
 

We can already see some potentially interesting relationships between thetarget 

variable (the number of fatal accidents) and the feature variables (the remaining 

three columns). Correlation is any statistical association, though it commonly 

refers to the degree to which a pair of variables are linearly related. Correlations are 

useful because they can indicate a predictive relationship that can be exploited in 

practice. 

To quantify the pairwise relationships that we observed in the scatter plots, we can 

compute the Pearson correlation coefficient matrix. The Pearson correlation 

coefficient is one of the most common methods to quantify correlation between 

variables, and by convention, the following thresholds are usually used: 

• 0.2 =weak 

 

• 0.5 =medium 

 

• 0.8 =strong 

 

• 0.9 = very strong 

 
6. Train and Test Split: 

 
Now we need to split our dataset into two sets — aTraining set and a Test set. We 

will train our machine learning models on our training set, i.e our machine learning 

models will try to understand any correlations in our training set and then we will 

test the models on our test set to check how accurately it can predict. Assuming 

that your test set meets the preceding two conditions, your goal is to create a model 

that generalizes well to new data. Our test set serves as a proxy for new data. For 

example, consider the following figure. Notice that the model learned for the 

training data is very simple. This model doesn't do a perfect job—a few predictions 

are wrong. However, this model does about as well on the test data as it does on 

the training data. In other words, this simple model does not over fit the training 

data. 
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Validating the trained model against test data. Never train on test data. If you are 

seeing surprisingly good results on your evaluation metrics, it might be a sign that 

you are accidentally training on the test set. 

For example, high accuracy might indicate that test data has leaked into the training 

set. For example, consider a model that predicts whether an email is spam, using the 

subject line, email body, and sender's email address as features. We apportion the 

data into training and test sets, with an 80-20 split. After training, the model achieves 

99% precision on both the training set and the test set. We'd expect a lower precision 

on the test set, so we take another look at the data and discover that many of the 

examples in the test set are duplicates of examples in the training set(we neglected 

to scrub duplicate entries for the same spam email from our input database before 

splitting the data. 

 
 

Scikit-learn provides a range of supervised and unsupervised learning algorithms 

via a consistent interface in Python. It is licensed under a permissive simplified BSD 

license and is distributed under many Linux distributions, encouraging academic 

and commercial use. The library is built upon the SciPy (Scientific Python) that 

must be installed before you can use scikit-learn. 

From sklearn.cross_validation 

import train_test_split 

X_train, X_test, y_train, y_test= train_test_split(X, y, test_size = 0.2, 

random_state = 0) 

A general rule of the thumb is to allocate 80% of the dataset to training set and the 

remaining 20% to test set. For this task, we will import test_train_split from 

model_selection library of scikit. 
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7. Normalize the data 
 

Before we do fitting, let’s normalize the data so that the data is centered around 

the mean and has unit standard deviation. Normalization of the data can be done by 

the sklearn Standard Scalar. 

Data is pre-processes before it is used for analysis and prediction. 
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8. Visualization: 
 

Fit the model to selected supervised data by using the matplotlib library for 

visualizing the independent variables and dependent variables. X label represents 

the causes and the Y label represents the accidents occurs in a state. 

 

 

 

 

 
 

 
 

Fig. Correlation Heat Map 

 
 

9. Training/model fitting: 
 

Fit the model into the multilinear regression (mlr) by training the model by 

the supervised learning. 
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10. Predicting results: 

 
Predicting the result by using MultiLinear Regression technique. 
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 DATA PREPARATION: 
 

A data set (or dataset) is collection of data. Most commonly a data set 

corresponds to the contents of a single database table, or a single statistical data 

matrix, where every column of the table represents a particular variable, and each 

row corresponds to a given member of the dataset in question. The dataset lists 

values for each of the variables, such as height and weight of an object, for each 

member of the dataset. Each value is known as a datum. The dataset may comprise 

data for one or more members, corresponding to the number of rows. 

Data collection is critical for the accurate prediction of crime occurrences. In this 

section, we present collection methods for data from USA. A number of factors 

contribute to the risk of collision, including vehicle design, speed of operation, road 

design, road environment, and driver skill, impairment due to alcohol or drugs, and 

behavior, notably distracted driving speed and street racing. Worldwide, motor 

vehicle collisions lead to death and disability as well as financial costs to both 

society and the individuals involved. Road accidents dataset from Kaggle is usedin 

CSV format. 

 

 
 

Fig: 3.3.1 Sample Dataset 

https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Street_racing
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
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CHAPTER 4 

RESULTS AND DISCUSSION 

DATA FLOW USING NODE RED: 
 

Node-RED provides a way to store information that can be shared between different 

nodes without using the messages that pass through a flow. This is called ‘context’. 

The ‘scope’ of a particular context value determines who it is shared with. There are 

three context scope levels: 

• Node - only visible to the node that set the value 

 

• Flow - visible to all nodes on the same flow (or tab in the editor) 

 

• Global - visible to all nodes 

 

The choice of scope for any particular value will depend on how it is being used. If 

a value only needs to be accessed by a single node, such as a Function node, then 

Node context is sufficient. 

 
 

 

Fig-4.1.1: FLOW DIAGRAM 
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More often context allows some sort of state to be shared between multiple nodes. 

For example, a sensor may publish new values regularly in one flow and you want 

to create a separate HTTP triggered flow to return the most recent value. By storing 

the sensor reading in context it is then available for the HTTP flow to return. Global 

context can be preconfigured with values using the function Global Context property 

in the settings file. 

By default, context is stored in memory only. This means its contents are cleared 

whenever Node-REDrestarts.Withthe0.19release,It is possible to configure Node- 

RED to save context data so it is available across restarts. The context Storage 

property in settings.js can be used to configure how context data is stored. Node- 

RED provides two built-in modules for this: memory and local file system. 

For most modes the node msg. payload is not required. The node needs to be 

configured to select model and deployment. A list of published models and 

deployments is automatically retrieved by the node, making use of the API. 

When running a prediction msg. payload needs to be select either to an array of 

values, or an object containing and array of array of values, against which to run 

predictions against. Ex. To run a prediction against a model expecting 6 decimal 

numbers. 

A Flow is represented as a tab within the editor workspace and is the main way to 

organize nodes. The term flow is also used to informally describe a single set of 

connected nodes. So, a flow (tab) can contain multiple flows (sets of connected 

nodes). 

The Function node allows JavaScript code to be run against the messages that are 

passed through it. The message is passed in as an object called msg. By convention 

it will have a msg. payload property containing the body of the message. 

Other nodes may attach their own properties to the message, and they should be 

described in their documentation. 
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The node red flow is a flow to produce the output to the user by connecting the 

components correctly. If the components are wrongly connected, then the output 

may not be displayed to the user. 

❖ Http request: Handle query parameters passed to a Http. Access Http request 

headers · Include data captured in another flow. Use the http in node to listen for 

POST requests that have their content type set to application/json and access the 

parsed JSON as properties of msg.payload. 

❖ msg.payload: The function node accepts a msg object as input and can return 0 

or more message objects as output. This message object must have a payload 

property (msg. payload), and usually has other properties depending on the 

proceeding nodes. 

❖ Prediction: It is used to predict the accurate results. To calculate the accurate 

result in the code there are some calculations given in the code. 

❖ O/p parsing: If the function returns null, then no message is passed on and the 

flow ends. A function can return multiple messages on an output by returning an 

array of messages within the returned array. When multiple messages are 

returned for an output, subsequent nodes will receive the messages one at a time 

in the order they were returned. 

❖ Timestamp: timestamp converts to array hours, minutes, day, month, year Input 

a timestamp (default is the current timestamp) in milliseconds. The node will 

output an object of Hours, Minutes and milli seconds, Day, Month and Year. 

❖ Token generation: To decode the token, you'll need to use the same key used to 

encrypt the original token. For this example, we'll create an HTTP input node 

that will decrypt the JSON Web Token and return the decrypted data in an HTTP 

Response node. Drag an HTTP input node onto the canvas and double-click on 

it to configure. 

❖ Form: To generate a suitable password hash, you can use the node-red-admin 

command-line tool. Instructions for installing the tool are available. 
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Web UI: 

 

 

 

 
 

Fig-4.1.2: USER INTERFACE 
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CHAPTER 5 

CONCLUSION 

According to the survey what is been done, there are still chances that the result 

might get improved. During the research which we have carried out it is observed 

that the most of the algorithm and methods which is been used by most of the authors 

does not use a collective approach where all the factors that affect the crop yield can 

be simultaneously be used for predicting the yield and hence deciding the price of 

the crop. There can be further improvements because in some analysis very few 

amount of datasets have been used. Therefore the result can be improved by using 

a large dataset. Larger the datasets the better the results are. During calculation of 

prices role of farmers could be extended and a system can be build which is more 

transparent and accessible to farmers. A methodologically calculated msp would 

reduce the role of intermediates in selling of crops as farmers will have better picture 

of value of their production 

The future work would be as follows: 

 

1) Automatic integration of changes made by the government in the MSP policies 

to be updated automatically into the portal. 

2) Provide transparency by providing the portal in all the Indian languages. 

 

3) Build a communication bridge between the farmers and the government 

regarding the discussion of MSP policies and prices though sending and receiving 

of messages. 
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

 

  4. Using Databases with Python 
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A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

https://www.py4e.com/html3/15-database#fn1
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cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 
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integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

5. Visualizing data 
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    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

https://www.py4e.com/code3/geodata.zip
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Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 



18 
 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization.  

 

 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Allowed AWS Lambda regions 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/


22 
 

 



 
 

PYTHON FOR EVERYBODY   

An Internship Project Report Submitted to the Faculty of Engineering of 

GUDLAVALLERU ENGINEERING COLLEGE  

In partial fulfillment of the requirements for the award of the Degree of 

Bachelor of Technology 

In 

Information Technology 

Presented by  

K.Anjani(16481A1241) 

 

 

DEPARTMENT  OF  INFORMATION   TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, KAKINADA) 

SESHADRIRAO KNOWLEDGE VILLAGE 

GUDLAVALLERU – 521356 

ANDHRA PRADESH 

2016-2020 

 

 



 
 

DEPARTMENT OF INFORMATION TECHNOLOGY 

GUDLAVALLERU ENGINEERING COLLEGE 

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada) 

SESHADRI RAO KNOWLEDGE VILLAGE 

GUDLAVALLERU-521356 

 
 

CERTIFICATE 

This is to certify that the project report entitled “PYTHON FOR EVERYBODY ”  is a 

bonafide record of work carried out by K.Anjani (16481A1241), under my guidance and 

supervision in partial fulfillment of requirements for award of degree of Bachelor of Technology 

in Information Technology of Jawaharlal Nehru Technological University Kakinada, 

Kakinada during the year of 2019-20. 

 

 

                                                                                                            Head of the Department  

                                                                                                           Dr.CH.Kavitha M.Tech.,Ph.D., 

                                                                                                                                          Professor & H.O.D. 

 

 

 



 
 

ACKNOWLEDGEMENT 

 

The satisfaction that accompanies the successful completion of any task would be incomplete 

without the mention of people who made it possible and whose constant guidance and 

encouragements crown all the efforts with success. 

I feel elated to express our floral gratitude and sincere thanks to Dr.Ch.Kavitha, Head of the 

department, Information Technology for his encouragements all the way during analysis of the 

project. His annotations, insinuations and criticisms are the key behind the successful completion 

of the project work.   

I would like to take this opportunity to thank our beloved principal Dr.P.Ravindra Babu for 

providing a great support for us in completing our project and giving us the opportunity for doing 

project. 

My Special thanks to the faculty of our department and programmers of our computer lab. 

Finally, I thank our family members, non-teaching staff, attainders and our friends, who had 

directly or indirectly helped and supported us in completing our project in time. 

 

 

 

 

 

 

 

 



 
 

                    INDEX  

  CONTENTS         pgno 

1. PYTHON FOR EVERYBODY                                                                                   

      1.1   Exploring Data Using Python      1                                         

             1.2   Variables                                                                                          1                      

             1.3   Statements                                                                                  2     

1.4   Expressions                                                            3                                              

2 . PYTHON DATA STRUCTURES                                      

2.1  Strings          4                

2.2  Files                                 4           

2.3  Lists                                             5             

2.4  Dictionaries                       6                                                                   

2.5  Tuples                                             7            

3. USING PYTHON TO ACCESS WEB DATA        

3.1   Regular Expressions      8               

3.2   Character Matching in Regular Expressions    9                 

3.3   Hypertext Transfer Protocol                                                      9                      

3.4   extensible Markup Language                                                        10                   

3.5   Javascript Object Notation                                                     10                          

4.   USING DATABASES WITH PYTHON     

4.1   Database Concepts                                                      12            

             4.2   Creating a Databaase Table                                                    13                                   

4.3   Retrive or Insert a record       14 

4.4   Three Kinds of Keys      14 

4.5   Using JOIN to retrive data      15 

5. Visualizing data        16-17 

5.1    Building a google map from geocoded  data   18 

5.2    Visualizing networks and interconnections    18 

5.3    Visualizing mail data      19 

6. AWS         20-22



1 
 

                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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            4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

https://www.py4e.com/html3/15-database#fn1
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The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 
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without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 
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 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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8. Click Save to save the change. 
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1. Python forEverybody 

1.1 Exploring Data Using Python3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class'str'> 

>>>type(n) 

<class'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable xhas been assigned a value): 
 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines Boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2.1 Strings: 

2. Python DataStructures 

 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens. 

>>>fruit ='banana' 

>>>letter =fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists aremutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index.Remember 

that the indices start at0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dictcreates a new dictionary with no items. Because dictis the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one'to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

>>>print(cheeses [0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 
 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple () 

>>>print(t) 

() 
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3. Using Python to Access WebData 

3.1 Regularexpressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search () function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line. Find () to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line. rstrip () 

if re.search ('^From:', line): 

print(line) 
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3.2 Character matching in regularexpressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol –HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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3.4 eXtensible Markup Language -XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation –JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases withPython 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a databasetable: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but thepayoff 

is fast access to your data even when the database contains a large amount ofdata. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connectoperation makes a "connection" to the database stored in the file music.sqlitein the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor()is very similar conceptually to calling open()when dealing with text 

files. 
 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute()method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, wewill 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown inlowercase. 

The first SQL command removes the Trackstable from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Trackstable over and over again 

without causing an error. Note that the DROP TABLEcommand deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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The second command creates a table named Trackswith a text column named titleand an integer 

column named plays. 
 

 

4.3 Retrieve and/or insert arecord: 
 

 

 

4.4 Three kinds ofkeys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, thenamefield is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using thenamefield. You will 

often find that it makes sense to add aUNIQUEconstraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense toallow 

multiple rows with the same value in thetable. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searchingfor 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the idfield is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row ina 

different table. An example of a foreign key in our data model is thefrom_id. 

 

4.5 Using JOIN to retrievedata: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECTthat reassembles the data across thetables. 

SQL uses the JOINclause to reconnect these tables. In the JOINclause you specify thefields 

that are used to reconnect the rows between thetables. 

The following is an example of a SELECTwith a JOINclause: 
 

 

 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizingdata 
So, far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocodeddata 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restartthe 

lookup process several times. So we break the problem into twophases. 
 

 
In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

https://www.py4e.com/code3/geodata.zip
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You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in databaseTechnion 

Found in database Viswakarma Institute, Pune, India 

Found in databaseUMD 

Found in database Tufts University 

Resolving Monash University 

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University 

Retrieved 2063characters{ "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics andManagement 

Retrieving 

http://maps.googleapis.com/maps/api/geocode/json?address=

Kokshetau+Inst... 

Retrieved 1749characters{ "results" :[ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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5.2 Visualizing networks andinterconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScriptvisualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing maildata 

Up to this point in the book, you have become quite familiar with our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archiveof 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at thispage: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some realdata 

retrieval, cleaning, andvisualization. 
 

 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for yourservice. 

 

 You do not need an SSLcertificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWSinstead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is noneed 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See alsoAWS security bestpractices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 
US East (N. Virginia) 

 
EU (Ireland) 

 
Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in thedeveloperconsole. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from thepopup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to theAWS Management Consoleand navigate to AWSLambda. 
 

2. Click your function in the list to open the configurationdetails. 
 

3. Make sure you are on the Configurationpage. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select thetrigger. 

 

5. Under Configure triggers, select Enable for Skill IDverification. 

 

6. Enter your skill ID in the Skill ID editbox. 

 

7. Click Add. 

 

8. Click Save to save thechange. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 

The business-to-consumer aspect of electronic commerce (e-commerce) is the most 

visible business use of the World Wide Web. The primary goal of an e-commerce site 

is to sell goods and services online. This project deals with developing an e-commerce 

website for Online Book Sale. It provides the user with a catalog of different books 

available for purchase in the store. In order to facilitate online purchase a shopping 

cart is provided to the user. The system is implemented using a 3-tier approach, with a 

backend database, a middle tier of Sun J2EE 1.4 application server and JSP, and a 

web browser as the front end client. In order to develop an e-commerce website, a 

number of Technologies must be studied and understood. These include multi-tiered 

architecture, server and client side scripting techniques, implementation technologies 

such as JSP, programming language (such as JAVA, JavaScript, and HTML), 

relational databases (such as MySQL, Access). This is a project with the objective to 

develop a basic website where a consumer is provided with a shopping cart 

application and also to know about the technologies used to develop such an 

application. This document will discuss each of the underlying technologies to create 

and implement an e-book store 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

INDEX 

           Contents                                                                    Page no 

1.  INTRODUCTION       1 

2.  PROBLEM DEFINITION      2 

3.  SYSTEM ANALYSIS      3     

4.  FEASIBILITY        4 

5.  SYSTEM REQUIREMENTS     5 

6.  SYSTEM ARCHITECTURE     6 

7.  TECHNOLOGIES       7 

8.  SYSTEM DESIGN       14 

9.  SCREENSHOTS       17    

10. CONCLUSION       20 

11. BIBLIOGRAPHY       20 

 

 

 

 

 

 

 

 

 

 

 



  

1 

 

1. INTRODUCTION 

 

Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. The 

Online Book Store (OBS) application enables vendor to setup online book store, 

customers to browse through the books, and a system administrator to approve and 

reject requests for new books and maintain lists of book categories. 
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2. PROBLEM DEFINITION 

 

                Online bookstore software projects that acts as a central database containing 

various books in stock along with their title, author and cost. This project is a website 

that acts as a central book store. This web project is developed using asp.net as the 

front end and Microsoft access as a back-end. The Microsoft access database stores 

various book related details. A user visiting the website can see a wide range of books 

arranged in respective categories. The user may select desired book and view its price. 

The user may even search for specific books on the website. Once the user selects a 

book, he then has to fill in a form and the book is booked for the user. 
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3. SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

             In Existing system, there are only limited facilities regarding purchase and 

payment for the product. There is no special mention for online cash and cash on 

delivery equally.  

 

DISADVANTAGES: 

 

• Consumes a lot of time. 

• Purchasing is slow 

• Cannot view books of all categories 

 

3.2 PROPOSED SYSTEM 

 

The main objective of “Online Book Store” is to provide an essence of online book 

store via a simple and yet powerful medium. The project has been designed to 

simulate the working of an actual online book store 

   ADVANTAGES: 

 Customers can get their book delivered instead of actually going and buying 

the book. They can make payment online itself. 

 Managing of inventory in the shop for shopkeeper becomes easier as 

customers are not visiting and ordering online. 

 This system saves both time and travelling cost of customers. 

 User can get to know different kinds of books that they were unaware of by 

just searching in the system using keywords. 
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4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

 

TYPES OF FEASIBILITY 

 Technical Feasibility 

 Operation Feasibility 

 Economical Feasibility 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system? 

Will the proposed system provide adequate response to inquiries, regardless of the 

number or location of users? 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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5. SYSTEM REQUIREMENTS 

 

 

5.1 SOFTWARE REQUIREMENTS 

Operating System :  Windows 7/8/10 

Technology  :  ASP.NET  

Database                    :  Microsoft Access 

Software  :  Microsoft Visual Studio 2008 

 

 

5.2 HARDWARE REQUIREMENTS  

Hardware  :  intel core i3/i5/i7 

RAM        :  4 GB 
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6. SYSTEM ARCHITECTURE 

 

 

 

                                 

                                           Fig (6.a)    Dataflow Diagram   

 

                  Model–view–controller (MVC) is a software architecture pattern 

which separates the representation of information from the user's interaction with 

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view.  
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7. TECHNOLOGIES 

 

7.1 .NET 

Microsoft .NET Framework: 

           The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET 

Framework is designed to fulfill the following. 

 

Objective:  

To provide a consistent object-oriented programming environment whether 

object code is stored and executed locally, executed locally but Internet-distributed, or 

executed remotely.  

To provide a code-execution environment that minimizes software deployment 

and versioning conflicts.  

To provide a code-execution environment that guarantees safe execution of 

code, including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance 

problems of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

To build all communication on industry standards to ensure that code based on 

the .NET Framework can integrate with any other code.  

          The .NET Framework has two main components: the common language 

runtime and the .NET Framework class library. The common language runtime is the 

foundation of the .NET Framework. You can think of the runtime as an agent that 

manages code at execution time, providing core services such as memory 

management, thread management, and remoting while also enforcing strict type safety 

and other forms of code accuracy that ensure security and robustness. In fact, the 

concept of code management is a fundamental principle of the runtime. Code that 

targets the runtime is known as managed code, while code that does not target the 

runtime is known as unmanaged code. The class library, the other main component of 

the .NET Framework, is a comprehensive, object-oriented collection of reusable types 

that you can use to develop applications ranging from traditional command-line or 
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graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 

         The .NET Framework can be hosted by unmanaged components that load the 

common language runtime into their processes and initiate the execution of managed 

code, thereby creating a software environment that can exploit both managed and 

unmanaged features. The .NET Framework not only provides several runtime hosts, 

but also supports the development of third-party runtime hosts. 

        For example, ASP.NET hosts the runtime to provide a scalable, server-side 

environment for managed code. ASP.NET works directly with the runtime to enable 

Web Forms applications and XML Web services, both of which are discussed later in 

this topic. 

        Internet Explorer is an example of an unmanaged application that hosts the 

runtime (in the form of a MIME type extension). Using Internet Explorer to host the 

runtime enables you to embed managed components or Windows Forms controls in 

HTML documents. Hosting the runtime in this way makes managed mobile code 

(similar to Microsoft® ActiveX® controls) possible, but with significant 

improvements that only managed code can offer, such as semi-trusted execution and 

secure isolated file storage. 

        The following illustration shows the relationship of the common language 

runtime and the class library to your applications and to the overall system. The 

illustration also shows how managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime 

         The common language runtime manages memory, thread execution, code 

execution, code safety verification, compilation, and other system services. These 

features are intrinsic to the managed code that runs on the common language 

runtime. 

With regards to security, managed components are awarded varying degrees of 

trust, depending on a number of factors that include their origin (such as the 

Internet, enterprise network, or local computer). This means that a managed 

component might or might not be able to perform file-access operations, registry-

access operations, or other sensitive functions, even if it is being used in the same 

active application. 
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          The runtime enforces code access security. For example, users can trust that 

an executable embedded in a Web page can play an animation on screen or sing a 

song, but cannot access their personal data, file system, or network. The security 

features of the runtime thus enable legitimate Internet-deployed software to be 

exceptionally featuring rich. 

            The runtime also enforces code robustness by implementing a strict type- 

and code-verification infrastructure called the common type system (CTS). The 

CTS ensures that all managed code is self-describing. The various Microsoft and 

third-party language compilers generate managed code that conforms to the CTS. 

This means that managed code can consume other managed types and instances, 

while strictly enforcing type fidelity and type safety. 

           In addition, the managed environment of the runtime eliminates many 

common software issues. For example, the runtime automatically handles object 

layout and manages references to objects, releasing them when they are no longer 

being used. This automatic memory management resolves the two most common 

application errors, memory leaks and invalid memory references. 

            The runtime also accelerates developer productivity. For example, 

programmers can write applications in their development language of choice, yet 

take full advantage of the runtime, the class library, and components written in other 

languages by other developers. Any compiler vendor who chooses to target the 

runtime can do so. Language compilers that target the .NET Framework make the 

features of the .NET Framework available to existing code written in that language, 

greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports 

software of today and yesterday. Interoperability between managed and unmanaged 

code enables developers to continue to use necessary COM components and DLLs. 

             The runtime is designed to enhance performance. Although the common 

language runtime provides many standard runtime services, managed code is never 

interpreted. A feature called just-in-time (JIT) compiling enables all managed code 

to run in the native machine language of the system on which it is executing. 

Meanwhile, the memory manager removes the possibilities of fragmented memory 

and increases memory locality-of-reference to further increase performance. 

             Finally, the runtime can be hosted by high-performance, server-side 

applications, such as Microsoft® SQL Server™ and Internet Information Services 
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(IIS). This infrastructure enables you to use managed code to write your business 

logic, while still enjoying the superior performance of the industry's best enterprise 

servers that support runtime hosting. 

ii. .NET Framework Class Library 

       The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. The class library is object oriented, 

providing types from which your own managed code can derive functionality. This 

not only makes the .NET Framework types easy to use, but also reduces the t ime 

associated with learning new features of the .NET Framework. In addition, third-

party components can integrate seamlessly with classes in the .NET Framework. 

       For example, the .NET Framework collection classes implement a set of 

interfaces that you can use to develop your own collection classes. Your collection 

classes will blend seamlessly with the classes in the .NET Framework. 

       As you would expect from an object-oriented class library, the .NET 

Framework types enable you to accomplish a range of common programming tasks, 

including tasks such as string management, data collection, database connectivity, 

and file access. In addition to these common tasks, the class library includes types 

that support a variety of specialized development scenarios. For example, you can 

use the .NET Framework to develop the following types of applications and 

services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

       For example, the Windows Forms classes are a comprehensive set of reusable 

types that vastly simplify Windows GUI development. If you write an ASP.NET 

Web Form application, you can use the Web Forms classes. 

 

iii. Introduction to .NET 

 NET mainly deals with internet explorer applications 

 NET is an environment technology 
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 .NET  is a micro soft technology connecting peoples, system ,devices and enable 

the high levels software interactions through services 

 THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages  

 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access  application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web 

application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the 

screen. 

 Business logic layer :this layers is mainly use for writing the code for a program 

project 

 Base layer: it is a collection of data which acts as a back end 
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vi. ARCHITECTURE 

 Application domino: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating  system 

 So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 

 MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

 Manage code :It is understandable  able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of 

application .this  arrangements is done in data base which  acts s a back 

end our” CENTRAL CHECK POST COMPUTERIZATION”. Is based 
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on3-tier architecture we used .net with c# is a front end and  data base as 

back end 

 We used asp..NET for creating the web pages and coding has been written 

in .NET with c# language. 

 

x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program 

it is essential that you learn to conquer the challenges you face when developing  

test and challenges you face when developing test and controls applications on the 

.net platform with the emergence of .net in 2002 ,Microsoft introduced a completely 

new especially for web and database connectivity .as with many disrupts 

technologies,.net presents new challenges ,especially because it was not designed  

from and engineer’s because it was not designed from and engineer’s perspective, 

but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 
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8. SYSTEM DESIGN 

 

UML Diagrams 

              UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

 Class diagram 

 Use Case 

 Sequence diagram 
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8.1 CLASS DIAGRAM: 

 

  

 

 

Fig (8.1)   CLASS DIAGRAM 
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 8.2 USE CASE DIAGRAM: 

           

            

Fig (9.2) USECASE DIAGRAM 

 

8.3 SEQUENCE DIAGRAM: 

 

Fig (9.3) SEQUENCE DIAGRAM 
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9. SCREENSHOTS 

 

 

MAIN PAGE 
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REGISTRATIONS PAGE 
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ADD A NEW BOOK 
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10. CONCLUSION 

 

        Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. 
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ABSTRACT 
Our project “REAL ESTATE ON WEB” is an Ajax based web application which provides an 
interface to related to clients and users on online application of estate. Real estate management 
system is advanced solution for his/her (user’s) estate problem, Where the user can sell the property 
and can see the properties that are in the application. This “Real Estate On Web” application 
provides the online services to the users to verify the properties at free of charge. Here registration is 
also free of cost to the users. So, user can registration by through the application. 

The Admin has the access to see and delete the information regarding user registration and properties 
registrations. The admin will verify the properties that the users are been entering in the application 
and there by any illegal applications are been found, they are been removed immediately by the 
admin. 

So, this application is so useful for the people who are willing to buy the property and want to look 
into various properties. 
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1. INTRODUCTION 

1.1 PROJECT PROPUSE: 
 
Our project “REAL ESTATE ON WEB” is an Ajax based web application which provides an interface 
to related to clients and users on online application of estate. Real estate management system is advanced 
solution for his/her (user’s) estate problem, Where the user can sell the property and can see the 
properties that are in the application. This “Real Estate On Web” application provides the online services 
to the users to verify the properties at free of charge. Here registration is also free of cost to the users. So, 
user can registration by through the application. 
 
The Admin has the access to see and delete the information regarding user registration and properties 
registrations. The system is very useful for the companies who develops apartments, agricultural lands, 
individual houses, residential lands and commercial properties. Companies or individual agents can also 
advertise their property. The software is so reliable to user. Our main concept is giving the best & quick 
result to user. 
 

 
1.2 PROJECT SCOPE: 
 

The real of world wide web have spread across millions of households, so naturally, Internet has 
become by far the best platform for real estate marketing today. 
 
Now days when everything is online, how is it possible that real estate left web application 
behind. There are lot of real estate companies who advertise their property online so idea behind 
developing this application is that their property can also sell,or buy property using this 
application.  
This application is not widely popular but in future, they have large scope of growth. This 
website is an online real estate management through which individual agents or buyer can 
maintain their property document keeping and managing property registration and also access its 
information. 
The Admin user can inform their agents for regarding to property and update the information 
regarding property and cancellation of property. The admin can monitor records of all of the 
properties. 
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2.PROBLEM DEFINITION 

 
At present people who tend to buy the property are been approaching their near by real estate 
agents, where the agents are been convincing the buyer and the seller of the property and both of 
them have to pay some % (i.e. 2% or above) of money towards the agent.  
 
And also, there is another consideration that, these real estate agents are been selling the illegal 
land and submitting the illegal documents to the buyers. 
 
To overcome this type of problems and to save the time, money and the desired property 
according to the buyers interest, this “Real Estate On Web” application will provide the buyers 
(Users) to get the number of properties that the user want to buy, And the user can also sell 
his/her property through this application at online by submitting the complete details. 
The admin will verify the properties that the users are been entering in the application and there 
by any illegal applications are been found, they are been removed immediately by the user. 
 
So, this application is so useful for the people who are willing to buy the property and want to 
look into various properties.   
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3.SYSTEM ANALYSIS 
3.1. EXISTING SYSTEM: 
In the existing situations people are been highly believing the words of the real estate agents and 
getting the properties which is been illegal or the wrong documents of the property and been 
escaping form the Users(buyers). 

There is also another situation, where the users are been giving the larger amounts as the fee to 
get that land at cheap price by convincing the seller. 

Here, in these situations people are been keeping trusting the agents dam high. Where the agents 
are been taking the advantage of the Users. 

 

DISADVANTAGES: 

• Paying high amounts to the agents. 
• Buying illegal properties. 
• Getting the illegal documents. 
• Users are been unable to contact the agent after paying the advance amount to 

the agent. 

3.2. PROPOSED SYSTEM: 
Proposed system will help the Users (buyers). People will get the awareness about the available 
applications that are been at present in the market (like Real Estate On Web). People able to 
save their money without investing that money towards the agents and get the complete details 
about the property. User has the access to see the seller details and there by he can contact the 
seller directly with out any agent and can view the preview of the property at online in the 
application. 

ADVANTAGES: 

• Saving of money without having any agent in between the deal. 
• All properties that are been displayed to the user are been legal. 
• Getting the original documents directly from the seller. 
• Payments that are been done officially. So, no need of getting tension about 

payment and money. 
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4. FEASIBILITY STUDY 

Preliminary investigation examines project feasibility, the likelihood the system will be useful to the 
organization. The main objective of the feasibility study is to test and verify the Technical, Operational 
and Economical feasibility for adding new modules and debugging old running system. 

 

TYPES OF FEASIBILITY 

4.1 Technical Feasibility. 
4.2 Operation Feasibility. 
4.3 Economic Feasibility. 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the investigation includes the 
following: 

Do the proposed equipment’s have the technical capacity to hold the data required to use the new system? 

Will the proposed system provide adequate response to inquiries, regardless of the number or location of 
users? 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information system. That will 
meet the organization’s operating requirements. Operational feasibility aspects of the project are to be 
taken as an important part of the project implementation.  

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must still be a good 
investment for the organization. In the economic feasibility, the development cost in creating the system is 
evaluated against the ultimate benefit derived from the new systems. Financial benefits must equal or 
exceed the costs. 
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5. PROJECT OVERVIEW 
This project helps the propel who are willing to buy/sell any property. The users will get the 
complete details about the property and the sellers have to give the complete details about the 
property. Every project is been monitored by the admin and there by the admin has the access to 
delete any illegal properties or the fake users has been registered. 
 

MODULES: 
 

• User 
 

• Admin 

 
USER: 
User can get registered through the user registration page, and can login to view property 
details and can register the properties if the user want to sell any property.  
 
ADMIN: 
Admin has all the access towards the data of the user registrations and the properties 
registrations. And admin can also delete the users and property data from the data base. 
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6.SYSTEM REQUIREMENTS 
 

6.1 SOFTWARE REQUIREMENTS: 
 
Operating System :  Windows XP, Windows 7 and above 
Technology  :  .NET 
Web Server  :   IIS 
Database                      : SQL 2005 
Software’s  :  Microsoft Visual Studio 2008 and above, 

                        MSOffice 2007 and above. 
 

6.2 HARDWARE REQUIREMENTS: 
 
Hardware  :  Pentium based system with a minimum of P4 
                                                and above 
RAM        :  2GB and Above 
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7.TECHNOLOGIES 
 

7.1 .NET 
MICROSOFT .NET FRAMEWORK: 
The .NET Framework is a new computing platform that simplifies application development 
in the highly distributed environment of the Internet. The .NET Framework is designed to 
fulfill the following. 
 
OBJECTIVE: 
To provide a consistent object-oriented programming environment whether object code is 
stored and executed locally, executed locally but Internet-distributed, or executed remotely.  
To provide a code-execution environment that minimizes software deployment and 
versioning conflicts.  
To provide a code-execution environment that guarantees safe execution of code, including 
code created by an unknown or semi-trusted third party.  
To provide a code-execution environment that eliminates the performance problems of 
scripted or interpreted environments.  
To make the developer experience consistent across widely varying types of applications, 
such as Windows-based applications and Web-based applications.  
To build all communication on industry standards to ensure that code based on the .NET 
Framework can integrate with any other code.  
The .NET Framework has two main components: the common language runtime and the 
.NET Framework class library. The common language runtime is the foundation of the .NET 
Framework. You can think of the runtime as an agent that manages code at execution time, 
providing core services such as memory management, thread management, and remoting 
while also enforcing strict type safety and other forms of code accuracy that ensure security 
and robustness. In fact, the concept of code management is a fundamental principle of the 
runtime. Code that targets the runtime is known as managed code, while code that does not 
target the runtime is known as unmanaged code. The class library, the other main component 
of the .NET Framework, is a comprehensive, object-oriented collection of reusable types 
that you can use to develop applications ranging from traditional command-line or graphical 
user interface (GUI) applications to applications based on the latest innovations provided by 
ASP.NET, such as Web Forms and XML Web services. 
i. Features of the Common Language Runtime 
The common language runtime manages memory, thread execution, code execution, code 
safety verification, compilation, and other system services. These features are intrinsic to the 
managed code that runs on the common language runtime. 
With regards to security, managed components are awarded varying degrees of trust, 
depending on a number of factors that include their origin (such as the Internet, enterprise 
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network, or local computer). This means that a managed component might or might not be 
able to perform file-access operations, registry-access operations, or other sensitive 
functions, even if it is being used in the same active application. 
The runtime enforces code access security. For example, users can trust that an executable 
embedded in a Web page can play an animation on screen or sing a song, but cannot access 
their personal data, file system, or network. The security features of the runtime thus enable 
legitimate Internet-deployed software to be exceptionally featuring rich. 
The runtime also enforces code robustness by implementing a strict type- and code-
verification infrastructure called the common type system (CTS). The CTS ensures that all 
managed code is self-describing. The various Microsoft and third-party language compilers 
generate managed code that conforms to the CTS. This means that managed code can 
consume other managed types and instances, while strictly enforcing type fidelity and type 
safety. 
Finally, the runtime can be hosted by high-performance, server-side applications, such as 
Microsoft® SQL Server™ and Internet Information Services (IIS). This infrastructure 
enables you to use managed code to write your business logic, while still enjoying the 
superior performance of the industry's best enterprise servers that support runtime hosting. 
ii. .NET Framework Class Library 
The .NET Framework class library is a collection of reusable types that tightly integrate with 
the common language runtime. The class library is object oriented, providing types from 
which your own managed code can derive functionality. This not only makes the .NET 
Framework types easy to use, but also reduces the time associated with learning new 
features of the .NET Framework. In addition, third-party components can integrate 
seamlessly with classes in the .NET Framework. 
For example, the .NET Framework collection classes implement a set of interfaces that you 
can use to develop your own collection classes. Your collection classes will blend 
seamlessly with the classes in the .NET Framework. 
As you would expect from an object-oriented class library, the .NET Framework types 
enable you to accomplish a range of common programming tasks, including tasks such as 
string management, data collection, database connectivity, and file access. In addition to 
these common tasks, the class library includes types that support a variety of specialized 
development scenarios. For example, you can use the .NET Framework to develop the 
following types of applications and services:  
Console applications. 
Scripted or hosted applications. 
Windows GUI applications (Windows Forms). 
Web applications. 
XML Web services. 
Mobile devices. 
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For example, the Windows Forms classes are a comprehensive set of reusable types that 
vastly simplify Windows GUI development. If you write an ASP.NET Web Form 
application, you can use the Web Forms classes. 
iii. Introduction to .NET 
• . NET mainly deals with internet explorer applications 
• . NET is an environment technology 
• .NET is a micro soft technology connecting peoples, system, devicesand enable the 

high levels software interactions through services 
• THE MAIN LANGUAGE OF .NET: 
a) VC++ 
b) VB 
c) C# 
d) J++ 
• ASP.NET is mainly used for designing web pages  
• .NET is a platform independent 
• The main objectives of .NET are: 

Ø Provides the consistency of Oop’s. 
Ø To provides code execution that’s minimum the software development. 

iv. APPLICATION OF .NET 
Ø • Windows application-single user interface for designing the web pages  
Ø • Web application-multi user access application 
Ø • Web services- application to application 
Ø • Console applications- these applications are executed in dos mode 
Ø • Class libraries-it is a collection of classes that we build on a project/program 

and compiled as data link layer 
Ø • Mobile application &smart devices-these are wireless devices, Justas web 

application. 
Ø  

v. Layers 

 
• Presentation layer: it is mainly used for designing, which we can see on the screen. 
• Business logic layer: this layers is mainly use for writing the code for a program 

project 
• Base layer: it is a collection of data which acts as a back end 
 
vi. ARCHITECTURE 
• Application domino: It is an operating system, which we use for project purpose 
• Jit compiler: Translation the codes in to an equitant machine code 
• Msil: It is used in different operating system 
• So that a compiler can translate the code in to a finial code 
 



REAL ESTATE ON WEB 
 

GUDLAVALLERU ENGINEERING COLLEGE			 	 																										14	|	P a g e 	
	

vii. COMPONENTS 
• Common language specification (CLS) 
• Common type system (CTS) 
• Garbage collector 
• Exception handler 
• MSIL code 
 

viii. SECURITY 
It is achieved by code access system  
• Manage code: It is understandable able by common language runtime (CLR) 
• Un managed code: It’s not understandable by common runtime (CLR) 
ix. APPLICATION ARCHITECTURE 
The collections of all programs are an application: 
• Each application has three layers 
a) Presentation layer 
b) Business logic layer 
c) Data base 
 
• The different type of architecture is: 
a) 1-tier architecture 
b) 2-tier architecture 
c) 3-tier architecture 
d) N-tier architecture 
• The arrangement of all the three layers is knows as architecture of application. These 
arrangementsare done in data base which actsas a back end our” CENTRAL CHECK POST 
COMPUTERIZATION”. Is based on3-tier architecture we used .net with c# is a front end 
and data base as back end 

 
• We used asp. .NET for creating the web pages and coding has been written in .NET 
with c# language. 
x. CHALLENAGES OF .NET 
Whether you arena experienced .net developer or considering you first .net program it is 
essential that you learn to conquer the challenges you face when developing  test and 
challenges you face when developing test and controls applications on the .net platform with 
the emergence of .net in 2002 ,Microsoft introduced a completely new especially for web 
and database connectivity .as with many disrupts technologies,.net presents new challenges 
,especially because it was not designed  from and engineer’s because it was not designed 
from and engineer’s perspective, but from that of a system and IT developer. 
Some challenges of .NET are: 
a) Language interoperability 
b) Language independency 
c) Plat form independency 
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d) Device independency 
e) Security independency 
f) Globalization &localization 

7.2 INTRODUCTION OF SQL SERVER 
MICROSOFT SQL SERVER: 
IT is a relational data base server developed by Microsoft it is a software product whose 
primary function is to store and retrieve data as requested by other software applications, be 
it those on the same computer or those running on another computer across a network 
(including the internet)there are at least a dozen different editions of Microsoft SQL server 
aimed at different  audiences and for different workloads(ranging from small applications 
that store and retrieve data on the same computer, to millions of user and computers that’s 
access hugs amounts of data from the internet at the same time. 
PRIMARY KEY: 
Primary key should not contain null values and a table allows only one primary key in data 
base. 
FOREIGN KEY: 
IT I am a primary key in one table and am used as reference key in another table. 
UNIQUE KEY: 
It is similar to primary key but the difference is it allows null values. 
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8. DATABASE DESGIN 
8.1. TABLES: 

8.1.1: User Registration Table: 
 

FIELD NAME TYPE KEY 

User_Name VARCHAR (50) PRIMARY KEY 

Password VARCHAR (50) NOT NULL 

Phone_No BIGINT NOT NULL 

Address TEXT NOT NULL 

 
     8.1.2: Property Registration Table: 

 

FIELD NAME TYPE KEY 

Property_Id VARCHAR (50) PRIMARY KEY 

Property_Type VARCHAR (50) NOT NULL 

Seller_Name VARCHAR (50) NOT NULL 

Seller_Mobile_No BIGINT NOT NULL 

Property_State VARCHAR (50) NOT NULL 

Property_City VARCHAR (50) NOT NULL 

Property_Area VARCHAR (50) NOT NULL 

Property_Image VARBINARY (MAX) NULL 

Description TEXT NOT NULL 

Property_Price BIGINT NOT NULL 
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8.1.3: Admin Table: 
Note: This table can’t be modified (i.e. can’t delete or add the admin). 

 

FIELD NAME TYPE KEY 

Admin_Name VARCHAR (50) PRIMARY KEY 

Password VARCHAR (50) NOT NULL 

 
 

8.1.4: State Details Table: 

FIELD NAME TYPE KEY 

State_Id INT PRIMARY KEY 

State_Name VARCHAR (50) NOT NULL 

 
8.1.5: City Details Table: 

FIELD NAME TYPE KEY 

City_Id INT PRIMARY KEY 

State_Id INT NOT NULL 

City_Name VARCHAR (50) NOT NULL 

 

18.1.5: Area Details Table: 

FIELD NAME TYPE KEY 

Area_Id INT PRIMARY KEY 

City_Id INT NOT NULL 

Area_Name VARCHAR (50) NOT NULL 
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9. IMPLEMENTATION 

 
Implementation is the process of converting a new or revised system design into operational 
one.  
 
There are three types of Implementations: 
 

1. Implementation of a computer system to replace a manual system. The problems 
encountered are converting files, training users, and verifying. 
 

2. Implementation of a new computer system to replace an existing one. This is usually 
a difficult conversion. If not properly planned there can be many problems. 
 

3. Implementation of a modified application to replace an existing one using the same 
computer. This type of conversion is relatively easy to handle, provided there are no 
major changes in the file. 
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10. PROJECT SCREENSORTS 
 

v MAIN PAGE 

 

 
Ø This is the main page where user can register and login by entering into the user module 

and admin can login through the admin module. 
Ø The basic details and information about the application are been available in the About 

Us page. 
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v USER LOGIN PAGE 

 
Ø If user is new to the application, then user can register through the link provided in the 

“Register Here” link. 
Ø If the user is already registered, then user can login into the application by entering the 

user id and password. 

 
v USER REGISTRATION PAGE 
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Ø After entering the details about the user information (i.e. User Name, Password, Phone 
No and Address), the user is been registered by clicking on submit button. 

 
v USER REGISTRATION SUCCESS PAGE 

 
Ø If the user details have been registered successfully, then user is been redirected toward 

this page.  
 

Ø This page provides the options to redirect towards “Home” Or “User Login” page. 
 

 
v INVALID USER DETAILS ENTRY PAGE 
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Ø If any invalid details have been entered by the user to get access towards the application 
(i.e. invalid user name or password), then the user will be redirected toward this page. 

 
v USER VIEW PAGE

 
 

Ø This is the welcome page of the user, where the user can view or sell the property. 
 

Ø The user can register (sell) their properties in “Want To Sell The Properties” link page. 
 

Ø The user can view the properties that are been available in the data base by selecting the 
“Want To See The Properties” link page.  
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v REGISTER PROPERTY PAGE 

 
Ø By entering the required fields in the register your property page, so by clicking on 

the submit the user will be redirected towards the property registered page.  
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v PROPERTY REGISTERED SUCESSFUL PAGE

 
 

Ø After entering the property details successfully, you are been redirected towards the 
above page as above. (i.e. your property details have been registered successfully). 
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v VIEW PROPERTY PAGE

 
 

Ø After Selecting the type of the property, you required (i.e. Apartments, Agricultural 
Lands, Individual Houses, Lands). 
 

Ø According to the selected property type, the details of the properties are been displayed. 
 

Ø By clicking on the “View Complete Details” the user will get the complete information 
about the Property. 
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v COMPLETE PROPERTY DETAILS VIEW PAGE

 
Ø In this page the user will get the complete details about the Property. 
Ø There is also a hyper link which will redirect you towards the “Properties View Page”. 

 
v ADMIN LOGIN PAGE 

 
Ø The admin has to enter the admin id and password to login towards the admin page. 

 
Ø This page also provides a hyper link which will be redirecting towards the “Home” page. 
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v ADMIN VIEW PAGE

 
 

Ø After Successful login of the admin, then the admin will be redirected towards the 
“Admin Data Base Page”. 

Ø Where, The Data Base contains about the complete details of the users and the registered 
property details and the registered admin detail buttons. 

Ø By selection the various options the data is been displayed according towards the 
admin’s selection. 
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v ADMIN DATABASE (USER DATA VIEW) 

. 
 

Ø By Selecting the view user details button, then complete details of the users are 
been displayed in the above table format 

Ø The admin also has an option, that by entering the user name, the admin can 
delete the user details if any fake users are been registered. 

Ø It Also provides the “Logout” hyper link, which will be redirected towards the 
“Admin Login page”. 
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v ADMIN DATA BASE (PROPERTY DATA VIEW)

 
Ø By Selecting the viewproperty details button, then complete Property details are been 

displayed in the above table format. 
 

Ø The admin also has an option, that by entering the Property Id, the admin can delete the 
registered property details if any illegal registrations are been found. 
 

Ø It Also provides the “Logout” hyper link, which will be redirected towards the “Admin 
Login page”. 
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v ABOUT US PAGE 

 
 

Ø The About Us page tells you about, what type of the properties that are been 
included in the application and getting an over view about the application. 

 
 
 
 
 
 
 
 
 
 
 
 



REAL ESTATE ON WEB 
 

GUDLAVALLERU ENGINEERING COLLEGE			 	 																										31	|	P a g e 	
	

 

11. CONCLUSION 
At present people who tend to buy the property are been approaching their nearby real 
estate agents, where the agents are been convincing the buyer and the seller of the 
property and also, there is another consideration that, these real estate agents are been 
selling the illegal land and submitting the illegal documents to the buyers. 
 
To overcome this type of problems and to save the time, money and the desired property 
according to the buyers interest, this “Real Estate On Web” application will provide the 
buyers (Users) to get the number of properties that the user want to buy, And the user 
can also sell his/her property through this application at online by submitting the 
complete details. 
 
Our project “REAL ESTATE ON WEB” is an Ajax based web application which 
provides an interface to related to clients and users on online application of estate. Real 
estate management system is advanced solution for his/her (user’s) estate problem, 
Where the user can sell the property and can see the properties that are in the 
application. This “Real Estate On Web” application provides the online services to the 
users to verify the properties at free of charge. Here registration is also free of cost to the 
users. So, user can registration by through the application. The Admin has the access to 
see and delete the information regarding user registration and properties registrations. 
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12. FUTURE ENHANCEMENT 
Real Estate On Web is an Ajax based web application which provides an interface to for the sellers and 
the buyers to provide a platform for the communication for the different types of the properties. 

At present in this application, is been used to upload the complete details of theproperties and there by 
that data is been seen by the users. 

In case of the future enhancement, this application is been developed visually and there by consideration 
latitude and longitude positions to locate the property in the map and also providing the 360 degrees 
viewing angle pictures for the display of the user. 

These details are been provided directly by the application, which enhances the users to attract towards 
this application. “This will be the future of the Real Estate Marketing”. 
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ABSTRACT 

 
In the recent years due to the uncertain climatic variations, natural calamities and other 

issues the price of the crop has varied to a larger level. Farmers are uninformed of these 

uncertainties, which causes massive loss. The developed Crop Price Forecasting System is a well- 

designed System which provides accurate results in predicting price and profit of the crop. 

Predicting the price a given crop will yield in the future is extremely valuable when 

determining which types of crops to encourage and plant. In this we consider past year prices 

of various crops and based on that we perform supervised learning using various algorithms to 

get accurate results on future price prediction. 
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1.1 INTRODUCTION 

CHAPTER-1 

INTRODUCTION 

 

During 1960s, the shortage of food and excess of demand of food grains is 

due to the government policies on agriculture and other government mechanisms 

evolved in India. Certain rules were introduced like system of procurement and 

distribution of major food grains and statutory minimum prices were set even though 

it was not strictly implemented. There are three main agricultural price policy in 

India which includes: support, procurement, and issue price. Usually during the 

sowing time the minimum support price is announced, and the government 

completely takes the responsibility to sell the crops at the prescribed price. The 

prescribed prices guarantee to the farmer that, if there happens to be mass production 

leading to oversupply in the market, the value of crops what farmers have produced 

will not fall below the support price. Support prices effect the farmer indirectly when 

the famer decides on which soil to grow his crops, ultimately the location matters a 

lot. Based on the quantity of crops that were grown previous year the farmers decide 

in which areas what type of crops to be sowed. Based on government’s needs for the 

distribution of crops in public the quantity to be procured is determined. 

From past few years, the total quantity produced is total dependent on the 

grain that is put up on sale by the farmers at a price that is fixed by the government. 

The support prices are lesser than the government fixed prices but the free market 

prices are much higher than the fixed ones. During a good harvest, the market prices 

would be lower, but tends to run higher than the procurement prices once the surplus 

is cleaned up completely. The importance of reasonable prices to the farmers is 

known by the government, hence motivating them to use improvised technology and 

also promoting investments for an increased production of agriculture. In India, the 

agricultural pricing policy has a price structure that is quiet balanced which has the 

ability to fulfill all the requirements of the Indian economy along with the protection 

of both the producers and consumer’s interests. 
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The main aim of the above mentioned policy is to help to provide 

a suitable approach towards achieving the growth and equity for the economic 

development of India. The minimum support prices which are used as theincentive 

prices are really useful for the successful running of the agricultural production 

based programs which is based on technologies that help in high yielding of the 

crops. Similarly, for the high production of food grains, the undue dependency 

cannot be put onto the environment of increased prices as an incentive. Adequate 

institutional arrangements are required for price support policies and its 

implementation so that purchase of quantities is offered for sale at that price itself. 

The market price for any kind of product or services is found out by the demand and 

supply interaction because in an Indian market, price can never be under control. 

This shows the willingness of the consumer and the producer to buy or sell a 

particular product respectively. 

 

1.1.1 Artificial Intelligence: 

 

In today's world, technology is growing very fast, and we are getting in touch 

with different new technologies day by day. Here, one of the booming technologies 

of computer science is Artificial Intelligence which is ready to create a new 

revolution in the world making intelligent machines. The Artificial Intelligence is 

now all around us. It is currently working with a variety of subfields, ranging from 

general to specific, such as self-driving cars, playing chess, proving theorems, 

playing music, Painting, etc.AI is one of the fascinating and universal fields of 

Computer science which has a great scope in future. AI holds a tendency to cause a 

machine to work as a human. 

The objectives of AI research are reasoning, knowledge representation, planning, 

learning, natural language processing, realization, and ability to move and 

manipulate objects. There are long-term goals in the general intelligence sector. 
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Approaches include statistical methods, computational intelligence, and 

traditional coding AI. During the AI research related to search and mathematical 

optimization, artificial neural networks and methods based on statistics, probability, 

and economics, we use many tools. Computer science attracts AI in the field of 

science, mathematics, psychology, linguistics, philosophy and soon. 

Artificial Intelligence is an approach to make a computer, a robot, or a 

product to think how smart human think. AI is a study of how human brain think, 

learn, decide and work, when it tries to solve problems. And finally this study 

outputs intelligent software systems. The aim of AI is to improve computer functions 

which are related to human knowledge, for example, reasoning, learning, and 

problem-solving. It is composed of 

1. Learning 

 

2. Problem Solving 

 

3. Perception 

 

4. Linguistic Intelligence 

 

5. Reasoning 
 
 

 
Fig: AI at the intersection of fields 
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Applications of AI 

 
1. Gaming. 

2. Speech Recognition. 

3. Natural Language Processing. 

4. Expert Systems. 

5. Vision Systems. 

6. Hand Writing Recognition. 

7. Intelligent Robots. 

 
 

1.1.2 Machine Learning 

The term Machine Learning was coined by Arthur Samuel in 1959,an 

American pioneer in the field of computer gaming and artificial intelligence and 

stated that “it gives computers the ability to learn without being explicitly 

programmed”. 

It is an application of artificial intelligence that provides the AI Systemwith 

the ability to automatically learn from the environment and applies that learning to 

make better decisions. There are a variety of algorithms that Machine Learning uses 

to iteratively learn, describe and improve data in order to predict better outcomes. 

These algorithms use statistical techniques to spot patterns and then perform actions 

on these patterns. 

Fig: ML is a subset of AI 
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Initially, Machine Learning was just about pattern recognition. It was also defined 

as the ability of the computers to learn through an iterative process without being 

programmed explicitly. With increasing data day by day, and invent of big data, 

machine learning has taken a fresh turn. Now machine learning algorithms are able 

to automatically calculate highly complex calculations over big data. 

ML is one of the most exciting technologies that one would have ever 

come across. As it is evident from the name, it gives the computer that which makes 

it more similar to humans. Key to the process of machine learning is neural 

networks. These are brain-inspired networks of inter connected layers of algorithms, 

called neurons that feed data into each other, and which can be trained to carry out 

specific tasks by modifying the importance attributed to input data as it passes 

between the layers. 

During training of these neural networks, the weights attached to different 

inputs will continue to be varied until the output from the neural network is very 

close to what is desired, at which point the network will have 'learned' how to carry 

out a particular task. A subset of machine learning is deep learning, where neural 

networks are expanded into sprawling networks with a huge number of layers that 

are trained using massive amounts of data. 

 

1.2 OBJECTIVES OF THE PROJECT: 

 

➢ To assess the scope and suitability of machine learning methods for 

predictions of crop price 

➢ To develop initial machine learning models for crop price predictions 

 

➢ To analyze the performance of the model developed 

 

➢ To explore the spatial & temporal granularity, and constraints therein in the 

database. 

➢ To ensure higher rate accuracy and efficiency by applying multi linear 

regression algorithm. 
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➢ To reduce computational time. 

 

➢ It is very efficient to use machine learning algorithm as we can get our results 

so accurately. 

➢ This is a straightforward implementation with less human interference. 

 

➢ By this we can save our time as it greatly reduces the prediction time. 

 

➢ The concept of Multi Linear Regression is used for predicting the graph 

between the No of miles (Independent Variable) and the states, speed 

(Dependent Variable). 

 

 

1.3 PROBLEM STATEMENT: 

 

In India 49% of population depends on Agriculture, which plays an 

important role in Indian Economy. Agriculture contributes only 19% of GDP, hence 

the rural youth is moving away from agriculture to other sectors. In-order to achieve 

a dream of developed India we need to boost our agricultural policies. The main 

reason why the farmers are moving away from their occupation is due to lack of 

technologies, lack of transparent mechanism for deciding MSP and lack of 

communication channel between policy makers and famers. So the focus is on to 

develop a portal which can solve the problem of pricing policy and role of farmers 

in policy making. 
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CHAPTER 2 

LITERATURE REVIEW 

Literature survey plays a very important role in the project 

development. Literature survey provides the required knowledge about the project 

and its background. It also helps in following the best practices in project 

development. Literature survey also helps in understanding the risk and feasibility 

of the project. The feasibility of the project depends upon the risk of the project. If 

the resources, time and money are not available for the project development, then 

the risk is higher. Literature survey also gives light on various tools, platforms and 

operating systems suitable for project development. Once programming begins then 

the programmers require a lot of support and advice. 

• In this paper, author describes the capabilities of various algorithms in predicting 

several weather phenomena such as temperature, windy, humidity, rainfall these 

parameters concluded that major techniques like decision trees, artificial neural 

networks, clustering and regression algorithms are suitable to predict weather 

phenomena. This shows that the decision trees and k-means clustering are best- 

suited data mining techniques for this application. 

• Many authors conclude that classification and summarization are the two main data 

mining techniques widely use in Weka and Rapid Miner tool for weather 

forecasting. 

In a prediction model of vegetable price was set by applying the neural network 

based genetic algorithm. Taking mushrooms price as an example. 
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CHAPTER 3 

PROPOSED METHOD 

 

3.1 METHODOLOGY 

 

Architecture of the system: 

 

 

 
In this project we used Multiple Linear Regression. Multiple linear regression 

(MLR), also known simply as multiple regression, is a statistical technique that uses 

several explanatory variables to predict the outcome of are sponge variable. The goal 

of multiple linear regression (MLR) is to model the linear relationship between the 

explanatory (independent) variables and response (dependent) variable. 
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In essence, multiple regression is the extension of ordinary least-squares 

(OLS) regression that involves more than one explanatory variable. A simple linear 

regression is a function that allows an analyst or statistician to make predictions 

about one variable based on the information that is known about another variable. 

Linear regression can only be used when one has two continuous variables- an 

independent variable and a dependent variable. The independent variable is the 

parameter that is used to calculate the dependent variable or outcome. A multiple 

regression model extends to several explanatory variables. 

Multiple regression analysis is an extension of simple linear regression. It’s 

useful for describing and making predictions based on linear relationships between 

predictor variables (i.e; independent variables) and a response variable (i.e; a 

dependent variable). Although multiple regression analysis is simpler than many 

other types of materials, the still some crucial steps that must be taken to ensure the 

validity of the results you obtain. 

multiple linear regression model would take the form: 

 
yi = β0+β1xi1+β2xi2+...+βpxip+ϵ 

 
 

where, for i=n observations: 

 

 
Yi = dependent variable 

 
 

Xi = explanatory variables 

 
 

β0 = y-intercept (constant term) 

 
 

βp = slope coefficients for each explanatory variable 

 
 

ϵ = the model’s error term (also known as the residuals. 

 
 

x1, x2, …, xk are the predictors in the multiple regression model. 
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Advantages of Multi Linear Regression 

 

• This model takes less time to predict the results. 

 

• It gives accurate results. 

 

• The algorithm used in this system easy to implement and it is also 

applicable to large datasets. 

Here we focus on groups of states with similar profiles so the result is 

accurate. 

In statistics, them an squared error(MSE)or mean squared deviation(MSD)of an 

estimator (of a procedure for estimating an unobserved quantity) measures the 

average of the squares of the errors — that is, the average squared difference 

between the estimated values and what is actually estimated. 

Multiple linear regression can model more complex relationship which comes 

from various features together. They should be used in cases where one particular 

variable is not evident enough to relationship between the independent and the 

dependent variable. The graph show the relationship between the no of miles 

driven, alcohol consumption, first times driven, speed. 

When selecting the model for the multiple linear regression analysis, another 

important consideration is the model fit. Adding independent variables to a multiple 

linear regression model will always increase the amount of explained variance in the 

dependent variable. Therefore, adding too many independent variables without any 

theoretical justification may result in an over-fit model. 

Multiple Linear Regression Analysis consists of more than just fitting a 

linear line through a cloud of data points. It consists of 3 stages analyzing the 

correlation and directionality of the data and estimating the model, i.e., fitting the 

line, and evaluating the validity and usefulness of the model. 
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The difference between simple linear regression and multiple 

linear regression is that, multiple linear regression has (>1) independent variables, 

whereas simple linear regression has only 1 independent variable. In this project, 

Multiple Linear Regression algorithm is used to predict the crops. Multiple 

Regression is an extension of simple Linear Regression. It is used when we wantto 

predict the value of a variable based on the value of two or more other variables. 

The variable we want to predict is called the dependent variable (or sometimes, the 

outcome, target or criterion variable). The variables we are using to predict the value 

of the dependent variable are called the independent variables (or sometimes, the 

predictor, explanatory or regression variables). For example, Multiple Regression to 

understand whether exam performance can be predicted based on revision time, test 

anxiety, lecture attendance and gender. Multiple Regression also allows you to 

determine the overall fit (variance) of the model and the relative contribution of each 

of the predictors to the total variance. 

Formulae: 

 

A Linear Regression model that contains more than one predictor variable is called 

a Multiple Linear Regression model. The following model is A Multiple Linear 

Regression model with two predictor variables, 𝑥1 and 𝑥2 . 
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𝑌 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2+ ∈ 
 

Where, 

 
𝛽0, 𝛽1, 𝛽2 … are coefficients of Multiple Linear Regression 

 

𝑥𝑖1, 𝑥𝑖2 ... are independent variables. 

 

The model is linear because it is linear in the parameters 𝛽0, 𝛽1 and 𝛽2 . The model 

describes a plane in the three dimensional space of 𝑌, 𝑥1 𝑎𝑛𝑑 𝑥2 . The parameter 

𝛽0 is the intercept of this plane. Parameters 𝛽1 and 𝛽2 are referred to as partial 

regression coefficients. Parameter 𝛽1represents the change in the mean response 

corresponding to a unit change in 𝑥1 when 𝑥2 is held constant. Parameter 𝛽2 

represents the change in the mean response corresponding to a unit change in 𝑥2 

when 𝑥1 is held constant. 

Accuracy Measures: 

 

Multi Linear Regression algorithm is used in this research work. 

Experiment is performed by using r2_score. 

 
Procedure: 

 

• Eight years data considered 

 

• Eighty percent for training and 20% for testing 

 

• Correlation and mean square error calculated 

 

• Validation done using 20% dataset 

 

• Values of Y are predicted using test set 

 

• Models generated separately for the 2 locations 

 

• Accuracy score is calculated. 
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3.1 IMPLEMENTATION: 

 
STATISTICAL TECHNIQUES AND VISUALIZATION 

 

Statistics is a collection of tools that you can use to get answers to 

important questions about data. You can use descriptive statistical methods to 

transform raw observations into information that you can understand and share. You 

can use inferential statistical method store as on from small samples of data to whole 

domains. Statistics is a pillar of machine learning. You cannot develop a deep 

understanding and application of machine learning without it. 

• Problem Framing: Requires the use of exploratory data analysis and data mining. 

• Data Understanding: Requires the use of summary statistics and data visualization. 

• Data Cleaning: Requires the use of outlier detection, imputation and more. 

• Data Selection: Requires the use of data sampling and feature selection methods. 

• Data Preparation: Requires the use of data transforms, scaling, encoding and much 

more. 

• Model Evaluation: Requires experimental design and re sampling methods. 

• Model Configuration: Requires the use of statistical hypothesis tests andestimation 

statistics. 

• Model Selection: Requires the use of statistical hypothesis tests and estimation 

statistics. 

• Model Presentation: Requires the use of estimation statistics such as confidence 

intervals. 

• Model Predictions: Requires the use of estimation statistics such as prediction 

intervals. 

Machine Learning is the field of study that gives computers the ability 

to learn without being explicitly programmed. 
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They are typically used to solve various types of life problems. The 

libraries imported in this project are 

• Numpy 

• Matplotlib 

• Pandas 

 

Numpy: 

NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and 

matrices. Since, arrays and matrices are an essential part of the Machine Learning 

ecosystem, NumPy along with Machine Learning modules like Scikit-learn, Pandas, 

Matplotlib, TensorFlow, etc. complete the Python Machine Learning Ecosystem. 

NumPy provides the essential multi-dimensional array-oriented computing 

functionalities designed for high-level mathematical functions and scientific 

computation. 

Creating A NumPy array : We can create a NumPy array using the numpy array 

function. If we pass in a list of lists, it will automatically create a NumPy array with 

the same number of rows and columns. Because we want all of the elements in the 

array to be float elements for easy computation, we‘ll leave off the header row, 

which contains strings. One of the limitations of NumPy is that all the elements in 

an array have to be of the same type, so if we include the header row, all the elements 

in the array will be read in as strings. Because we want to be able to do computations 

like find the average quality of the wines, we need the elements to all be floats. In 

the below code: 

• Import the numpy package. 

• Pass the list of lists wines into the array function, which converts it into a 

NumPy array. 

• Exclude the header row with list slicing. 

• Specify the keyword argument type to make sure each element Is converted to 

a float. 

>>> import numpy as np 
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Pandas: 

 

Similar to NumPy, Pandas is one of the most widely used python libraries in data 

science. It provides high-performance, easy to use structures and data analysis tools. 

Unlike NumPy library which provides objects for multi-dimensional arrays, Pandas 

provides in memory 2d table object called Data frame. It is like a spreadsheet with 

column names and row labels. 

Hence, with 2d tables, pandas is capable of providing many additional 

functionalities like creating pivot tables, computing columns based on other 

columns and plotting graphs. Pandas can be imported into Python using: 

>>> import pandas as pd pd.Series() 

 
 

pd.Series() is a method that creates a series object from data passed. The data must 

be defined as a parameter. What is a ―Series object in Pandas? It is a data structure 

defined by Panda Basically it looks like a table having rows and columns. Notice 

that these numbers on the column were added automatically by pandas. They serve 

as index. These variables are known as categorical variables and in terms of pandas, 

these are called object. 

To retrieve information using the categorical variables, we need to convert the min 

to dummy variables so that they can be used for modelling. We do that using pandas 

get dummies feature. 

First we create a list of the categorical variables. Then we convert these variables 

into dummy variables. We have created dummy variables for each categorical 

variables and printing out the head of the new data-frame. You can understand, how 

the categorical variables are converted to dummy variables which are ready to be 

used in the modelling of this data-set. But, we have a slight problem here. The actual 

categorical variables still exist and they need to be removed to make thedata-frame 

ready for machine learning. 
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Some commonly used data structures in pandas are: 

 

1. Series objects: 1D array, similar to a column in a spread sheet. 

 

2. Data Frame objects: 2D table, similar to a spread sheet. 

 

3. Panel objects: Dictionary of Data Frames, similar to sheet in MS Excel 

 

Pandas Series object is created using pd. Series function. Each row is providedwith 

an index and by defaults is assigned numerical values starting from 0.Like NumPy, 

Pandas also provide the basic mathematical functionalities like addition, subtraction 

and conditional operations and broadcasting. 

 
 

Matplotlib: 

 
Matplotlib is a very popular Python library for data visualization. Like Pandas, it is 

not directly related to Machine Learning. It particularly comes in handy when a 

programmer wants to visualize the patterns in the data. It is a 2D plotting library 

used for creating 2D graphs and plots. A module named pyplot makes it easy for 

programmers for plotting as it provides features to control line styles, font properties, 

formatting axes, etc. It provides various kinds of graphs and plots for data 

visualization, viz., histogram, error charts, bar chats, etc. 

It is helpful to provide a visualization of our data’s distribution in addition to the 

plain numbers. Histograms and box plots can help illustrating data’s distribution. 

Frequency histogram, which shows the frequency of attribute’s values over a series 

of intervals that covers the entire range of the attribute; a box plot also illustrates the 

distribution of the data. Here, we show accuracy risk prediction on various 

application models. A box plots is made up of the following values derived from the 

dataset: median, minimum value, maximum value, quartile 1 value, and quartile 2 

values. In other words, descriptive statistics, histograms and box plots together help 

describe and better understand the nature of our data. 
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DATA MODELING AND VISUALIZATION: 

 

Dataset is a collection of related sets of information that is composed of separate 

elements but can be manipulated as a unit by a computer. The information set 

contains 9759 lines, each of them representing either a default or not a default (binary 

value) of an risk when they ask for a loan from a bank. Default and good loans are 

characterized by the 0 or 1 labelled variables that are directly obtained from the 

companies, financial statements, balance sheets, income statements and cash flows 

statements where the values are considered at the lowest level of granularity. After 

importing the data, we cleaned the variables and removed features with no pertinent 

information (same value like ‘NaN’ (Not a Number), for instance) 

. Then, we split the data into two subsets, considering 80% of the data and then 20% 

of these data was used for test purposes. The validation performance permits one to 

improve the training approach, and we use it to provide prediction performance on 

the test set. In the training set, we verify if it is a balanced dataset or not. 

Data mining methodology starts with data preprocessing. Data preprocessing is a 

data mining technique that involves transforming raw data into an understandable 

format. Real-world data is often incomplete, inconsistent, and/or lacking in certain 

behaviors or trends, and is likely to contain many errors. 

Data preprocessing consists of the steps: 

1. Get data 

2. Importing libraries 

3. Importing data sheet 

4. Checking missing data 

5. Finding correlation coefficient for all column pairs 

6. Train and Test Split 

7. Normalize the data 

8. Visualization 

9. Fitting the model 

10. Predict the Result 
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1. Get data: 

The dataset is a collection of related sets of information that is composed of 

separate elements but can be manipulated as a unit by a computer. For this project, 

the dataset is prepared manually. 

2. Importing libraries: 

To make requests to the prediction and process the returned data we will make 

use of few standard libraries. Those libraries are pandas, numpy, matplotlib. The 

format for importing a library can be referred below: 

 

 

 

 

3. Import the dataset: 

 

A data set is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every 

column of the table represents a particular variable, and each row corresponds to a 

given member of the dataset in question. The dataset lists values for each of the 

variables, such as height and weight of an object, for each member of the data set. 

Each value is known as a datum. The data set may comprise data for one or more 

members, corresponding to the number of rows. 

A lot of datasets come in CSV formats. We will need to locate the directory of the 

CSV file at first (it’s more efficient to keep the dataset in the same directory as your 

program) and read it using a method called read_csv which can be found in the 

library. 
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A Data frame is a two-dimensional data structure, i.e., data is aligned in a tabular 

fashion in rows and columns. In data frame datasets arrange in rows and columns, 

we can store any number of datasets in a data frame. We can perform many 

operations on these datasets like arithmetic operation, columns/rows selection, 

columns/rows addition etc. 

Splitting is a process in which we split data into a group by applying some conditions 

on datasets. The dataset is then spited to two sets x and y. It is done based dependent 

and independent variables. Independent variables are those variables that won’t 

depend on any corresponding values and can be directly acquired from the user. The 

dependent variables are those variables that are depended and acquired from the 

independent variables. Basically, the dependent variables are placed in y and 

independent in x. The x and y sets are further used in visualization. The splitting of 

dataset into x and y is called slicing and is done with iloc[ ]. 
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4. Checking for null values: 

 

Sometimes you may find some data are missing in the dataset. We need to be 

equipped to handle the problem when we come across them. Obviously you could 

remove the entire line of data but what if you are unknowingly removing crucial 

information? Of course we would not want to do that. One of the most common idea 

to handle the problem is to take a mean of all the values of the same column and 

have it to replace the missing data. 
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5. Finding correlation coefficient for all column pairs: 

 

We can already see some potentially interesting relationships between the target 

variable (the number of fatal accidents) and the feature variables (the remaining 

three columns). Correlation is any statistical association, though it commonly refers 

to the degree to which a pair of variables are linearly related. Correlations are useful 

because they can indicate a predictive relationship that can be exploited in practice. 

To quantify the pairwise relationships that we observed in the scatter plots, we can 

compute the Pearson correlation coefficient matrix. The Pearson correlation 

coefficient is one of the most common methods to quantify correlation between 

variables, and by convention, the following thresholds are usually used: 

• 0.2 =weak 

 

• 0.5 =medium 

 

• 0.8 =strong 

 

• 0.9 = very strong 

 
6. Train and Test Split: 

 

Now we need to split our dataset into two sets —a  Training set and a Test set. We 

will train our machine learning models on our training set, i.e our machine learning 

models will try to understand any correlations in our training set and then we will 

test the models on our test set to check how accurately it can predict. Assuming 

that your test set meets the preceding two conditions, your goal is to create a model 

that generalizes well to new data. Our test set serves as a proxy for new data. For 

example, consider the following figure. Notice that the model learned for the 

training data is very simple. This model doesn't do a perfect job—a few predictions 

are wrong. However, this model does about as well on the test data as it does on 

the training data. In other words, this simple model does not over fit the training 

data. 
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Validating the trained model against test data. Never train on test data. If you are 

seeing surprisingly good results on your evaluation metrics, it might be a sign that 

you are accidentally training on the test set. 

For example, high accuracy might indicate that test data has leaked into the training 

set. For example, consider a model that predicts whether an email is spam, using the 

subject line, email body, and sender's email address as features. We apportion the 

data into training and test sets, with an 80-20 split. After training, the model achieves 

99% precision on both the training set and the test set. We'd expect a lower precision 

on the test set, so we take another look at the data and discover that many of the 

examples in the test set are duplicates of examples in the training set(we neglected 

to scrub duplicate entries for the same spam email from our input database before 

splitting the data. 

 
 

Scikit-learn provides a range of supervised and unsupervised learning algorithms via 

a consistent interface in Python. It is licensed under a permissive simplified BSD 

license and is distributed under many Linux distributions, encouraging academic 

and commercial use. The library is built upon the SciPy (Scientific Python) that must 

be installed before you can use scikit-learn. 

From sklearn.cross_validation 

import train_test_split 

X_train, X_test, y_train, y_test= train_test_split(X, y, test_size = 0.2, 

random_state = 0) 

A general rule of the thumb is to allocate 80% of the dataset to training set and the 

remaining 20% to test set. For this task, we will import test_train_split from 

model_selection library of scikit. 
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7. Normalize the data 

 

Before we do fitting, let’s normalize the data so that the data is centered around 

the mean and has unit standard deviation. Normalization of the data can be done by 

the sklearn Standard Scalar. 

Data is pre-processes before it is used for analysis and prediction. 
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8. Visualization: 

 

Fit the model to selected supervised data by using the matplotlib library for 

visualizing the independent variables and dependent variables. X label represents 

the causes and the Y label represents the accidents occurs in a state. 

 

 

 

 

 
 

 
 

Fig. Correlation Heat Map 

 
 

9. Training/model fitting: 

 

Fit the model into the multilinear regression (mlr) by training the model by 

the supervised learning. 
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10. Predicting results: 

 
Predicting the result by using MultiLinear Regression technique. 
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3.2 DATA PREPARATION: 

 

A data set (or dataset) is collection of data. Most commonly a data set 

corresponds to the contents of a single database table, or a single statistical data 

matrix, where every column of the table represents a particular variable, and each 

row corresponds to a given member of the dataset in question. The dataset lists 

values for each of the variables, such as height and weight of an object, for each 

member of the dataset. Each value is known as a datum. The dataset may comprise 

data for one or more members, corresponding to the number of rows. 

Data collection is critical for the accurate prediction of crime occurrences. In this 

section, we present collection methods for data from USA. A number of factors 

contribute to the risk of collision, including vehicle design, speed of operation, road 

design, road environment, and driver skill, impairment due to alcohol or drugs, and 

behavior, notably distracted driving speed and street racing. Worldwide, motor 

vehicle collisions lead to death and disability as well as financial costs to both society 

and the individuals involved. Road accidents dataset from Kaggle is usedin CSV 

format. 

 

 
 

Fig: 3.3.1 Sample Dataset 

https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Vehicle_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Road_design
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Driving_under_the_influence
https://en.wikipedia.org/wiki/Street_racing
https://en.wikipedia.org/wiki/Motor_vehicle
https://en.wikipedia.org/wiki/Motor_vehicle
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CHAPTER 4 

RESULTS AND DISCUSSION 

DATA FLOW USING NODE RED: 
 

Node-RED provides a way to store information that can be shared between different 

nodes without using the messages that pass through a flow. This is called ‘context’. 

The ‘scope’ of a particular context value determines who it is shared with. There are 

three context scope levels: 

• Node - only visible to the node that set the value 
 

• Flow - visible to all nodes on the same flow (or tab in the editor) 
 

• Global - visible to all nodes 
 

The choice of scope for any particular value will depend on how it is being used. If 

a value only needs to be accessed by a single node, such as a Function node, then 

Node context is sufficient. 

 
 

 

Fig-4.1.1: FLOW DIAGRAM 
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More often context allows some sort of state to be shared between multiple nodes. 

For example, a sensor may publish new values regularly in one flow and you want 

to create a separate HTTP triggered flow to return the most recent value. By storing 

the sensor reading in context it is then available for the HTTP flow to return. Global 

context can be preconfigured with values using the function Global Context property 

in the settings file. 

By default, context is stored in memory only. This means its contents are cleared 

whenever Node-REDrestarts.Withthe0.19release,It is possible to configure Node- 

RED to save context data so it is available across restarts. The context Storage 

property in settings.js can be used to configure how context data is stored. Node- 

RED provides two built-in modules for this: memory and local file system. 

For most modes the node msg. payload is not required. The node needs to be 

configured to select model and deployment. A list of published models and 

deployments is automatically retrieved by the node, making use of the API. 

When running a prediction msg. payload needs to be select either to an array of 

values, or an object containing and array of array of values, against which to run 

predictions against. Ex. To run a prediction against a model expecting 6 decimal 

numbers. 

A Flow is represented as a tab within the editor workspace and is the main way to 

organize nodes. The term flow is also used to informally describe a single set of 

connected nodes. So, a flow (tab) can contain multiple flows (sets of connected 

nodes). 

The Function node allows JavaScript code to be run against the messages that are 

passed through it. The message is passed in as an object called msg. By convention 

it will have a msg. payload property containing the body of the message. 

Other nodes may attach their own properties to the message, and they should be 

described in their documentation. 
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The node red flow is a flow to produce the output to the user by connecting the 

components correctly. If the components are wrongly connected, then the output 

may not be displayed to the user. 

❖ Http request: Handle query parameters passed to a Http. Access Http request 

headers · Include data captured in another flow. Use the http in node to listen for 

POST requests that have their content type set to application/json and access the 

parsed JSON as properties of msg.payload. 

❖ msg.payload: The function node accepts a msg object as input and can return 0 

or more message objects as output. This message object must have a payload 

property (msg. payload), and usually has other properties depending on the 

proceeding nodes. 

❖ Prediction: It is used to predict the accurate results. To calculate the accurate 

result in the code there are some calculations given in the code. 

❖ O/p parsing: If the function returns null, then no message is passed on and the 

flow ends. A function can return multiple messages on an output by returning an 

array of messages within the returned array. When multiple messages are 

returned for an output, subsequent nodes will receive the messages one at a time 

in the order they were returned. 

❖ Timestamp: timestamp converts to array hours, minutes, day, month, year Input 

a timestamp (default is the current timestamp) in milliseconds. The node will 

output an object of Hours, Minutes and milli seconds, Day, Month and Year. 

❖ Token generation: To decode the token, you'll need to use the same key used to 

encrypt the original token. For this example, we'll create an HTTP input node 

that will decrypt the JSON Web Token and return the decrypted data in an HTTP 

Response node. Drag an HTTP input node onto the canvas and double-click on 

it to configure. 

❖ Form: To generate a suitable password hash, you can use the node-red-admin 

command-line tool. Instructions for installing the tool are available. 
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Web UI: 

 

 

 

 
 

Fig-4.1.2: USER INTERFACE 
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CHAPTER 5 

CONCLUSION 

According to the survey what is been done, there are still chances that the result 

might get improved. During the research which we have carried out it is observed 

that the most of the algorithm and methods which is been used by most of the authors 

does not use a collective approach where all the factors that affect the crop yield can 

be simultaneously be used for predicting the yield and hence deciding the price of 

the crop. There can be further improvements because in some analysis very few 

amount of datasets have been used. Therefore the result can be improved by using a 

large dataset. Larger the datasets the better the results are. During calculation of 

prices role of farmers could be extended and a system can be build which is more 

transparent and accessible to farmers. A methodologically calculated msp would 

reduce the role of intermediates in selling of crops as farmers will have better picture 

of value of their production 

The future work would be as follows: 

 

1) Automatic integration of changes made by the government in the MSP policies 

to be updated automatically into the portal. 

2) Provide transparency by providing the portal in all the Indian languages. 

 

3) Build a communication bridge between the farmers and the government 

regarding the discussion of MSP policies and prices though sending and receiving 

of messages. 
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 

 

 

  

    



 
 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 



 
 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-

in function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

 



 
 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 

 



 
 

            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 



 
 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 



 
 

 

  4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

https://www.py4e.com/html3/15-database#fn1


 
 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the 

file music.sqlite in the current directory. If the file does not exist, it will be created. The 

reason this is called a "connection" is that sometimes the database is stored on a separate 

"database server" from the server on which we are running our application. In our simple 

examples the database will just be a local file in the same directory as the Python code we are 

running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with 

text files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 



 
 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an 

integer column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 



 
 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 



 
 

            5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

  

 

 

 

 



 
 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data 

twice. 

You can 

restart the 

process at any 

time by 

removing the 

file geodata.s

qlite. 

Run 

the geoload.p

y program. 

This program will read the input lines in where.data and for each line check to see if it is already 

in the database. If we don't have the data for the location, it will call the geocoding API to 

retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

https://www.py4e.com/code3/geodata.zip


 
 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

https://d3js.org/


 
 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex 

and sophisticated application and has 

features to do some real data 

retrieval, cleaning, and 

http://www.gmane.org/
http://gmane.org/export.php
https://www.py4e.com/code3/gmane.zip


 
 

visualization. 

 

 

 

                                                                 

                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 



 
 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/


 
 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

Trace back 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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            3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4   eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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  4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1


13 
 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 



16 
 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

 

 

 

 

 

 

 

 

 

 

 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

https://www.py4e.com/code3/geodata.zip
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functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


19 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                 

https://www.py4e.com/code3/gmane.zip
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                                                                 6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

Boolean expression 

An expression whose value is either True or False. 

Chained conditional 

A conditional statement with a series of alternative branches. 

Comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

Conditional statement 

A statement that controls the flow of execution depending on some condition. 

Compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

Logical operator 

One of the operators that combines Boolean expressions: and, or, and not. 

Nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 



 
 

      

                                   

 

2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 



 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens. 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 



 
 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses [0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 



 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 



 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple () 

>>>print(t) 

() 

 

             

3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search () function. The following program 

demonstrates a trivial use of the search function. 



 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line. Find () to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line. rstrip () 

if re.search ('^From:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 



 
 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

 

 



 
 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 



 
 

     "hide" : "yes" 

   } 

 

 

 

              

4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 



 
 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

https://www.py4e.com/html3/15-database#fn1


 
 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 



 
 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

 



 
 

 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

 

 

 



 
 

5. Visualizing data 

    So, far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

https://www.py4e.com/code3/geodata.zip


 
 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 



 
 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

https://www.py4e.com/code3/gmane.zip


 
 

                                                                        

 

                                                                      

6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 
 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/


 
 

7. Click Add. 

8. Click Save to save the change. 
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                1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 

 
 

      

                                



 
 

     2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 



 
 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 



 
 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 

 



 
 

             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 



 
 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 



 
 

              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1


 
 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in 

the current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with 

text files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 



 
 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an 

integer column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 



 
 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build a SELECT that 

reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields that 

are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 



 
 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip


 
 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 



 
 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualizing.

 

https://www.py4e.com/code3/gmane.zip


 
 

                                                                         

                                                               6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 
 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
Today, there are many students who travel to foreign countries to pursue higher education. It is 

necessary for the students to know what are their chances of getting an admit from such universities. 

Each year, over 2 million college applications are filed, and each of them comes with a certain 

element of chance. Even students of the highest academic caliber apply with an element of 

randomness, and often face   difficult situations as a result -the intended meritocracy inherent in 

college admissions gives way to uncertainty, doubt, and anxiety. Currently, students manually 

perform statistical analysis before applying to universities to find out the probable chance of getting 

an admit. In this project we used Multiple Linear Regression to predict the chance of getting an 

admit. 
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Chapter-1 

INTRODUCTION 

1.1 INTRODUCTION 

 Today, there are many students who travel to foreign countries to pursue higher 

education. It is necessary for the students to know what are their chances of getting an admit 

from such universities. 

Of course, many factors influence admission, but it’s no secret that two factors heavily weigh 

in on determining acceptance: GPA and SAT/ACT scores. While other factors are certainly 

taken into consideration, it is statistically and practically undeniable that these two metrics 

hold incredible importance to a student’s application -although no one truly knows how these 

are judged and filtered by colleges. 

Currently, students manually perform statistical analysis before applying to universities to 

find out the probable chance of getting an admit. 

1.2 OBJECTIVES OF THE PROJECT 

• To assess the scope and suitability of machine learning methods for University admission 

prediction. 

• To develop initial machine learning models to predict the chance of admit. 

• To analyze the performance of the model developed. 

1.3 PROBLEM STATEMENT  

 Each year, over 2 million college applications are filed, and each of them comes with 

a certain element of chance. Even students of the highest academic caliber apply with an 

element of randomness, and often face   difficult situations as a result -the intended 

meritocracy inherent in college admissions gives way to uncertainty, doubt, and anxiety.                    

1.4 REQUIREMENTS                                                      

      1.4.1 Hardware Requirements   

      Personal Computer : Intel Desktop i3 or Higher 

      RAM    : 2 GB to above 
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    HDD   :  500 GB to above                                                  

     1.4.2 Software Requirements    

 

   Operating System       :            Windows 7 and above. 

     Language used       :           Python. 

    Tool                               :           Anaconda Navigator 
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                                           Chapter-2 

                         LITERATURE REVIEW 

 Literature survey plays a very important role in the project development. Literature 

survey provides the required knowledge about the project and its background. It also helps in 

following the best practices in project development. Literature survey also helps in 

understanding the risk and feasibility of the project. The feasibility of the project depends 

upon the risk of the project. If the resources, time and money are not available for the project 

development, then the risk is higher. Literature survey also gives light on various tools, 

platforms and operating systems suitable for project development. Once programming begins 

then the programmers require a lot of support and advice. 

   In this paper, author describes the capabilities of various algorithms in predicting several 

phenomena such as GRE Score, TOEFL Score, University Rating, Cgpa, LOR, Research 

these parameters concluded that major techniques like decision trees, artificial neural 

networks, clustering and regression algorithms are suitable to predict Chance of Admit. This 

shows that the decision trees and k-means clustering are best-suited data mining techniques 

for this application.                             
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                                            Chapter-3 

PROPOSED METHOD 

3.1 METHODOLOGY 

In this project we used Multiple Linear Regression. Multiple linear regression (MLR), also 

known simply as multiple regression, is a statistical technique that uses several explanatory 

variables to predict the outcome of a response variable. The goal of multiple linear 

regression (MLR) is to model the linear relationship between the explanatory (independent) 

variables and response (dependent) variable. 

In essence, multiple regression is the extension of ordinary least-squares (OLS) regression 

that involves more than one explanatory variable. A simple linear regression is a function 

that allows an analyst or statistician to make predictions about one variable based on the 

information that is known about another variable. Linear regression can only be used when 

one has two continuous variables—an independent variable and a dependent variable. The 

independent variable is the parameter that is used to calculate the dependent variable or 

outcome. A multiple regression model extends to several explanatory variables. 

Multiple regression analysis is an extension of simple linear regression. It’s useful for 

describing and making predictions based on linear relationships between predictor variables 

(ie; independent variables) and a response variable (ie; a dependent variable). Although 

multiple regression analysis is simpler than many other types of materials, there are still 

some crucial steps that must be taken to ensure the validity of the results you obtain. 

multiple linear regression model would take the form: 

yi=β0+β1xi1+β2xi2+...+βpxip+ϵ 

 where, for i=n observations: 

 yi=dependent variable 

 xi=explanatory variables 

 β0=y-intercept (constant term) 

 βp=slope coefficients for each explanatory variable 

 ϵ=the model’s error term (also known as the residuals. 
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 x1, x2, …, xk are the predictors in the multiple regression model. 

 

Advantages of MultiLinear Regression 

• This model takes less time to predict the results. 

• It gives accurate results. 

• The algorithm used in this system easy to implement and it is also applicable to large 

datasets. 

• Here we focus on groups of states with similar profiles so the result is accurate.  

 In statistics, the mean squared error (MSE) or mean squared deviation (MSD) of an 

estimator (of a procedure for estimating an unobserved quantity) measures the average of the 

squares of the errors — that is, the average squared difference between the estimated values 

and what is actually estimated. 

Multiple linear regression can model more complex relationship which comes from various 

features together. They should be used in cases where one particular variable is not evident 

enough to map the relationship between the independent and the dependent variable. 

The graph show the relationship between the no of miles driven, alcohol consumption, first 

times driven, speed.  

When selecting the model for the multiple linear regression analysis, another important 

consideration is the model fit.  Adding independent variables to a multiple linear regression 

model will always increase the amount of explained variance in the dependent variable. 

Therefore, adding too many independent variables without any theoretical justification may 

result in an over-fit model. Multiple Linear Regression Analysis consists of more than just 

fitting a linear line through a cloud of data points.  It consists of 3 stages analyzing 

the correlation and directionality of the data and estimating the model, i.e., fitting the line, 

and (3) evaluating the validity and usefulness of the model. 
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A working example of machine learning.The business objective in this particular case was to 

avoid by predicting due to percentage of no of miles before they occurring the road 

accidents. To do this, we trained a machine learning model on the thousands of past data 

with the number of rows generated by the thousands of states. That trains to identify the 

characteristic signature that had preceded historical failure events. 

We built our model using a training data set of historical observations — percentage no of 

miles data from trains that we labelled with outcomes extracted from dependent variable and 

operations logs. For the historical data, we know whether the accidents occurred or not based 

on the percentage number of miles. 

In fact, we didn’t use all of our labelled historical data to train our model. That means that 

we have a set of data unseen to the model that we can use to test the accuracy prediction of 

our model. 
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You can see that our model is 84 percent accurate in predicting failures — that is, we 

correctly predicted that a failure would occur where one subsequently did occur within the 

next 36 hours in 443 out of 525 (82+443) cases. That’s a pretty good accuracy rate for this 

sort of model — and certainly accurate enough for the model to be useful for our customer. 

 

Just as important as the overall accuracy, however, are the number of so-called type-one 

errors (false positives) and type-two errors (false negatives). In our case, we incorrectly 

predict 54 failures where none occur. These errors represent 54 situations where we might 

potentially have withdrawn a train from service for maintenance it did not need. Equally, 

there are 82 type-two errors. That means that for every 14,014 (13,435+54+82+443) trips 

made by our trains, we should anticipate that they will unexpectedly fail on 82 occasions,  

0.6 percent of the time. 

3.2 IMPLEMENTATION 

1.Import the Libraries 

NumPy:  

 NumPy stands for ‘Numerical Python’ or ‘Numeric Python’. It is an open source 

module of Python which provides fast mathematical computation on arrays and matrices. 

Since, arrays and matrices are an essential part of the Machine Learning ecosystem, NumPy 

along with Machine Learning modules like Scikit-learn, Pandas, Matplotlib, TensorFlow, 

etc. complete the Python Machine Learning Ecosystem. 

NumPy provides the essential multi-dimensional array-oriented computing functionalities 

designed for high-level mathematical functions and scientific computation.  
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Creating A NumPy Array : We can create a NumPy array using the numpy.array function. If 

we pass in a list of lists, it will automatically create a NumPy array with the same number of 

rows and columns. Because we want all of the elements in the array to be float elements for 

easy computation, we‘ll leave off the header row, which contains strings. One of the 

limitations of  NumPy is that all the elements in an array have to be of the same type, so if 

we include the header row, all the elements in the array will be read in as strings. Because we 

want to be able to do computations like find the average quality of the wines, we need the 

elements to all be floats. In the below code:   

 Import the numpy package.   

 Pass the list of lists wines into the array function, which converts it into a NumPy array.  

 Exclude the header row with list slicing.  

 Specify the keyword argument dtype to make sure each element is converted to a float.   

 
>>> import numpy as np 

Pandas: 

 Similar to NumPy, Pandas is one of the most widely used python libraries in data 

science. It provides high-performance, easy to use structures and data analysis tools. Unlike 

NumPy library which provides objects for multi-dimensional arrays, Pandas provides in-

memory 2d table object called Dataframe. It is like a spreadsheet with column names and 

row labels. 

Hence, with 2d tables, pandas is capable of providing many additional functionalities like 

creating pivot tables, computing columns based on other columns and plotting graphs. 

Pandas can be imported into Python using: 

>>> import pandas as pd 

pd.Series()   

pd.Series() is  a method that creates a series object from data passed.  The data must be 

defined as a parameter. what is a ―Series‖ object in Pandas? It is a data structure defined by 

Pandas. Basically it looks like a table having rows and columns. Notice that these numbers on 
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the first column were added      automatically by pandas. They serve as index. These variables 

are known as categorical variables and in terms of pandas, these are called‗object.     

To retrieve information using the categorical variables, we need to convert them into 

dummy variables so that they can be used for modelling.We do that using 

pandas.get_dummies feature.    

First we create a list of the categorical variables. Then we convert these variables into 

dummy variables. We have created dummy variables for each categorical variables and 

printing out the head of the new data-frame. You can understand, how the categorical 

variables are converted to dummy variables which are ready to be used in the modelling of 

this data-set. But, we have a slight problem here. The actual categorical variables still exist 

and they need to be removed to make the data-frame ready for machine learning.    

Some commonly used data structures in pandas are: 

1. Series objects: 1D array, similar to a column in a spreadsheet 

2.DataFrame objects: 2D table, similar to a spreadsheet 

3.Panel objects: Dictionary of DataFrames, similar to sheet in MS Excel 

Pandas Series object is created using pd.Series function. Each row is provided with an index 

and by defaults is assigned numerical values starting from 0. Like NumPy, Pandas also 

provide the basic mathematical functionalities like addition, subtraction and conditional 

operations and broadcasting. 

Matplotlib: 

Matplotlib is a 2d plotting library which produces publication quality figures in a variety of 

hardcopy formats and interactive environments. Matplotlib can be used in Python scripts, 

Python and IPython shell, Jupyter Notebook, web application servers and GUI toolkits. 

matplotlib.pyplot is a collection of functions that make matplotlib work like MATLAB. 

Majority of plotting commands in pyplot have MATLAB. 
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Matplotlib is designed to be as usable as MATLAB, with the ability to use Python, and the 

advantage of being free and open-source. Several toolkits are available which extend 

Matplotlib functionality. Some are separate downloads, others ship with the Matplotlib 

source code but have external dependencies. 

 Basemap: map plotting with various map projections, coastlines, and political boundaries.  

 Cartopy: a mapping library featuring object-oriented map projection definitions, and 

arbitrary point, line, polygon and image transformation capabilities. (Matplotlib v1.2 and 

above) . 

 Excel tools: utilities for exchanging data with Microsoft Excel • GTK tools: interface to 

the GTK+ library. 

Visualization with Matplotlib-  One of Matplotlib‘s most important features is its ability to 

play well with many operating systems and graphics backends. Matplotlib supports dozens 

of backends and output types, which means you can count on it to work regardless of which 

operating system you are using or which output format you wish. This cross-platform, 

everything-to-everyone approach has been one of the great strengths of Matplotlib. It has led 

to a large user base, which  in turn has led to an active developer base and Matplotlib‘s 

powerful tools and ubiquity within the scientific Python world.   

In recent years, however, the interface and style of Matplotlib have begun to show their age. 

Newer tools like ggplot and ggvis in the R language, along with web visualization toolkits 

based on D3js and HTML5 canvas, often make Matplotlib feel clunky and old-fashioned. 

Still, I'm of the opinion that we cannot ignore Matplotlib's strength as a well-tested, 

crossplatform graphics engine. Recent Matplotlib versions make it relatively easy to set new 

global plotting styles (see Customizing Matplotlib: Configurations and Style Sheets), and 

people have been developing new packages that build on its powerful internals to drive 

Matplotlib via cleaner, more modern APIs—for example, Seaborn (discussed in 

Visualization With Seaborn), ggpy, HoloViews, Altair, and even Pandas itself can be used as 

wrappers around Matplotlib's API. Importing Matplotlib  - Just as we use the npshorthand for 

NumPy and the pd shorthand for Pandas, we will use some standard shorthands for 

Matplotlib imports. 
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2.Import the dataset 

A data set (or dataset) is collection of data. Most commonly a data set corresponds to the 

contents of a single database table, or a single statistical data matrix, where every column of 

the table represents a particular variable, and each row corresponds to a given member of the 

data set in question. The data set lists values for each of the variables, such as height and 

weight of an object, for each member of the data set. Each value is known as a datum. The 

data set may comprise data for one or more members, corresponding to the number of rows. 

A lot of datasets come in CSV formats. We will need to locate the directory of the CSV file at 

first (it’s more efficient to keep the dataset in the same directory as your program) and read it 

using a method called read_csv which can be found in the library. 



                                                                                                            UNIVERSITY ADMISSION PREDICTION 
  

12 
Gudlavalleru Engineering College 

 

               FIG 4.1.1.1 : Tables showing  the chance of getting admission depending on 

different attributes like GRE score,TOEFL score,university ranking.  

  

  

  
 

3.Checking for null values 

Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handle the problem when we come across them. Obviously you could remove the entire 

line of data but what if you are unknowingly removing crucial information? Of course we 

would not want to do that. One of the most common idea to handle the problem is to take 

a mean of all the values of the same column and have it to replace the missing data. 
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4. Finding correlation coefficent for all column pairs 

We can already see some potentially interesting relationships between the target variable 

(the number of fatal accidents) and the feature variables (the remaining three columns). 

To quantify the pairwise relationships that we observed in the scatter plots, we can compute 

the Pearson correlation coefficient matrix. The Pearson correlation coefficient is one of the 

most common methods to quantify correlation between variables, and by convention, the 

following thresholds are usually used: 

• 0.2 = weak 

• 0.5 = medium 

• 0.8 = strong 

• 0.9 = very strong 
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5. Select the predictor and target variables 

Independent variables are the predictors 

 

 

 
 

 

 

 

Dependent variable are the target explatonary 
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6. Train and Test Split 

Now we need to split our dataset into two sets — a Training set and a Test set. We will 

trainour machine learning models on our training set, i.e our machine learning models will try 

to understand any correlations in our training set and then we will test the models on our test 

set to check how accurately it can predict. Assuming that your test set meets the preceding 

two conditions, your goal is to create a model that generalizes well to new data. Our test set 

serves as a proxy for new data. For example, consider the following figure. Notice that the 

model learned for the training data is very simple. This model doesn't do a perfect job—a few 

predictions are wrong. However, this model does about as well on the test data as it does on 

the training data. In other words, this simple model does not overfit the training data. 

 Validating the trained model against test data.Never train on test data. If you are seeing 

surprisingly good results on your evaluation metrics, it might be a sign that you are 

accidentally training on the test set. 

 For example, high accuracy might indicate that test data has leaked into the training set.For 

example, consider a model that predicts whether an email is spam, using the subject line, 

email body, and sender's email address as features. We apportion the data into training and 

test sets, with an 80-20 split. After training, the model achieves 99% precision on both the 

training set and the test set. We'd expect a lower precision on the test set, so we take another 
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look at the data and discover that many of the examples in the test set are duplicates of 

examples in the training set (we neglected to scrub duplicate entries for the same spam email 

from our input database before splitting the data). We've inadvertently trained on some of our 

test data, and as a result, we're no longer accurately measuring how well our model 

generalizes to new data. 

Scikit-learn provides a range of supervised and unsupervised learning algorithms via a 

consistent interface in Python.It is licensed under a permissive simplified BSD license and is 

distributed under many Linux distributions, encouraging academic and commercial use.The 

library is built upon the SciPy (Scientific Python) that must be installed before you can use 

scikit-learn. 

from sklearn.cross_validation import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.2, random_state = 0) 

A general rule of the thumb is to allocate 80% of the dataset to training set and the remaining 

20% to test set. For this task, we will import test_train_split from model_selection library of 

scikit. 

 



                                                                                                            UNIVERSITY ADMISSION PREDICTION 
  

17 
Gudlavalleru Engineering College 

 

 

 

7. Normalize the data 

Before we do fitting, let’s  normalize the data so that the data is centered around the mean 
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and has unit standard deviation. 

Data is preprocesses before it is used for analysis and prediction. The steps in Data 

preprocessing are, 

• Problem Framing: Requires the use of exploratory data analysis and data mining. 

• Data Understanding: Requires the use of summary statistics and data visualization.  

• Data Cleaning. Requires the use of outlier detection, imputation and more.  

• Data Selection. Requires the use of data sampling and feature selection methods.  

• Data Preparation. Requires the use of data transforms, scaling, encoding and much 

more. Model Evaluation. Requires experimental design and re sampling methods.  

• Model Configuration. Requires the use of statistical hypothesis tests and estimation 

statistics. Model Selection. Requires the use of statistical hypothesis tests and 

estimation statistics. Model Presentation.Requires the use of estimation statistics 

such as confidence intervals. Model Predictions. Requires the use of estimation 

statistics such as prediction intervals. 
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8. Visualization 

Fit the model to selected supervised data 
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9. Training/model fitting 

Fit the model to selected supervised data 

 

10. Predicting results 
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3.3  DATA PREPARATION 

Data preparation is the process of manually converting or mapping data from one "raw" 

form into another format that allows for more convenient consumption of the data with the 

help of semi-automated tools. This may include further munging, data visualization, data 

aggregation, training a statistical model, as well as many other potential uses. Data munging 

as a process typically follows a set of general steps which begin with extracting the data in a 

raw form from the data source, "munging" the raw data using algorithms (e.g. sorting) or 

parsing the data into predefined data structures, and finally depositing the resulting content 

into a data sink for storage and future use. 

 

Step 1: Data collection 

   This is the by far the essential first step as it addresses common challenges, including: 

• Automatically determining relevant attributes in a data string stored in a .csv (comma-

separated) file 

• Parsing highly-nested data structures such as those from XML or JSON files into a 

tabular form, for easier scanning and pattern detection. 

• Searching and identifying relevant data from external repositories. 

 

However, when considering a DP solution, make sure it can combine multiple files into one 

input, such as when you have a collection of files representing daily transactions, but your 

machine learning model needs to ingest a year of data. Also, be sure to have a contingency 

plan in place for overcoming problems associated with sampling and bias in your data set 

and your machine learning model. 
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Per request of the US Department of Transportation, we are currently investigating how to 

derive a strategy to reduce the incidence of road accidents across the nation. By looking at 

the demographics of traffic accident victims for each US state, we find that there is a lot of 

variation between states. Now we want to understand if there are patterns in this variation in 

order to derive suggestions for a policy action plan. In particular, instead of implementing a 

costly nation-wide plan we want to focus on groups of states with similar profiles. How can 

we find such groups in a statistically sound way and communicate the result effectively? 

To accomplish these tasks, we will make use of data wrangling, plotting, dimensionality 

reduction, and unsupervised clustering.The data given to us was originally collected by the 

National Highway Traffic Safety Administration and the National Association of Insurance 

Commissioners. This particular dataset was compiled and released as a CSV-file by Five 

Thirty Eight under the CC-BY4.0 license 

Step 2: Data Exploration and Profiling 

Once the data is collected, it’s time to assess the condition of it, including looking for trends, 

outliers, exceptions, incorrect, inconsistent, missing, or skewed information. This is 

important because your source data will inform all of your model’s findings, so it is critical 

to be sure it does not contain unseen biases. For example, if you are looking at customer 

behavior nationally, but only pulling in data from a limited sample, you might miss 

important geographic regions. This is the time to catch any issues that could incorrectly 

skew your model’s findings, on the entire data set, and not just on partial or sample data sets. 

Step 3: Formatting data to make it consistent 

The next step in great data preparation is to ensure your data is formatted in a way that best 

fits your machine learning model. If you are aggregating data from different sources, or if 

your data set has been manually updated by more than one stakeholder, you’ll likely 

discover anomalies in how the data is formatted (e.g. USD5.50 versus $5.50). In the same 

way, standardizing values in a column, e.g. State names that could be spelled out or 

abbreviated) will ensure that your data will aggregate correctly. Consistent data formatting 

takes away these errors so that the entire data set uses the same input formatting protocols. 

Step 4: Improving data quality 

 

Here, start by having a strategy for dealing with erroneous data, missing values, extreme 

values, and outliers in your data. Self-service data preparation tools can help if they have 



                                                                                                            UNIVERSITY ADMISSION PREDICTION 
  

23 
Gudlavalleru Engineering College 

intelligent facilities built in to help match data attributes from disparate datasets to combine 

them intelligently. For instance, if you have columns for FIRST NAME and LAST NAME 

in one dataset and another dataset has a column called CUSTOMER that seem to hold a 

FIRST and LAST NAME combined, intelligent algorithms should be able to determine a 

way to match these and join the datasets to get a singular view of the customer. 

For continuous variables, make sure to use histograms to review the distribution of your data 

and reduce the skewness. Be sure to examine records outside an accepted range of value. 

This “outlier” could be an inputting error, or it could be a real and meaningful result that 

could inform future events as duplicate or similar values could carry the same information 

and should be eliminated. Similarly, take care before automatically deleting all records with 

a missing value, as too many deletions could skew your data set to no longer reflect real-

world situations. 

Step5:FeatureEngineering 

This step involves the art and science of transforming raw data into features that better 

represent a pattern to the learning algorithms. For example, data can be decomposed into 

multiple parts to capture more specific relationships, such as analyzing sales performance by 

the day of the week, not only the month or year. In this situation, segregating the day as a 

separate categorical value from the date (e.g. “Mon; 06.19.2017”) may provide the algorithm 

with more relevant information. 

Step 6: Splitting data into training and evaluation sets 

The final step is to split your data into two sets; one for training your algorithm, and another 

for evaluation purposes. Be sure to select non-overlapping subsets of your data for the 

training and evaluation sets in order to ensure proper testing. Invest in tools that provide 

versioning and cataloging of your original source as well as your prepared data for input to 

machine learning algorithms, and the lineage between them. This way, you can trace the 

outcome of your predictions back to the input data to refine and optimize your models over 

time. 

Step 7: Final process 

Alright. Your data is "clean." But what do you do with it? 

If you want to go right to feeding your data into a machine learning algorithm in order to 

attempt building a model, you probably need your data in a more appropriate representation. 

In the Python ecosystem, that would generally be a Numpyndarray (or matrix). This Stack 

Overflow discussion, Turning a Pandas Data frame to an array and evaluate Multiple Linear 

https://stackoverflow.com/questions/28334091/turning-a-pandas-dataframe-to-an-array-and-evaluate-multiple-linear-regression-m
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Regression Model, can give some preliminary ideas on getting there. 

 

 

 

 

Note that most of our data preparation was performed in a combination of Pandas and 

Numpy in the preceding text; however, Pandas sits atop Numpy, and so learning how to 

manipulate the underlying Numpy matrix directly is a useful skill. 

 

3.3.1 Statistical techniques and visualization 

 Data visualization is viewed by many disciplines as a modern equivalent of  visual 

communication It involves the creation and study of the visual representation of data.  

To communicate information clearly and efficiently, data visualization uses statistical 

graphics, plots,  information Graphics and other tools. Numerical data may be encoded using 

dots, lines, or bars, to visually communicate a quantitative message.Effective visualization 

helps users analyze and reason about data and evidence. It makes complex data more 

accessible, understandable and usable. Users may have particular analytical tasks, such as 

making comparisons or understanding causality, and the design principle of the graphic (i.e., 

showing comparisons or showing causality) follows the task. Tables are generally used 

where users will look up a specific measurement, while charts of various types are used to 

show patterns or relationships in the data for one or more variables. 

The statistical Technique here we used is Scatter plot. A scatter plot (also called a scatter 

plot, scatter graph, scatter chart, scatter gram, or scatter diagram)is a type 

of plot or mathematical diagram using Cartesian Coordinates to display values for typically 

two variables for a set of data. If the points are coded (color/shape/size), one additional 

variable can be displayed. The data are displayed as a collection of points, each having the 

value of one variable determining the position on the horizontal axis and the value of the 

other variable determining the position on the vertical axis. 

https://stackoverflow.com/questions/28334091/turning-a-pandas-dataframe-to-an-array-and-evaluate-multiple-linear-regression-m
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3.3.2 Data Modelling and visualization 

 Data modelling is a process used to define and analyze data requirements needed to 

support the business process within the scope of corresponding information systems in 

organizations. Therefore, the process of data modelling involves  

Imported libraries are numpy,pandas,matplotlib. NumPy stands for ‘Numerical Python’ or 

‘Numeric Python’. It is an open source module of Python which provides fast mathematical 

computation on arrays and matrices. Pandas is one of the most widely used python libraries 

in data science. It provides high-performance, easy to use structures and data analysis 

tools. Matplotlib is a 2d plotting library which produces publication quality figures in a 

variety of hardcopy formats and interactive environments. Matplotlib can be used in Python 

scripts, Python and IPython shell, Jupyter Notebook, web application servers and GUI 

toolkits. 

A library is essentially a collection of modules that can be called and used. A lot of the things 

in the programming world do not need to be written explicitly ever time they are required. 

There are functions for them, which can simply be invoked. This is a list for most popular 

Python libraries for Data Science.  
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A lot of datasets come in CSV formats. We will need to locate the directory of the CSV file at 

first (it’s more efficient to keep the dataset in the same directory as your program) and read it 

using a method called read_csv which can be found in the library. 

Sometimes you may find some data are missing in the dataset. We need to be equipped to 

handle the problem when we come across them. Obviously you could remove the entire line 

of data but what if you are unknowingly removing crucial information? Of course we would 

not want to do that. One of the most common idea to handle the problem is to take a mean of 

all the values of the same column and have it to replace the missing data. 

Sometimes our data is in qualitative form, that is we have texts as our data. We can find 

categories in text form. Now it gets complicated for machines to understand texts and process 

them, rather than numbers, since the models are based on mathematical equations and 

calculations. Therefore, we have to encode the categorical data. 

Now we need to split our dataset into two sets — a Training set and a Test set. We will train 

our machine learning models on our training set, i.e our machine learning models will try to 

understand any correlations in our training set and then we will test the models on our test set 

to check how accurately it can predict. A general rule of the thumb is to allocate 80% of the 

dataset to training set and the remaining 20% to test set. For this task, we will 

import test_train_split from model_selection library of scikit. 

The final step of data pre-processing is to apply thevery important feature scaling. It is a 

method used to standardize the range of independent variables or features of data. 
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                                                   Chapter-4 

                                        RESULTS  AND SUGGESTION 

DATA FLOW USING NODERED 

Node-RED provides a way to store information that can be shared between different nodes 

without using the messages that pass through a flow. This is called ‘context’. 

The ‘scope’ of a particular context value determines who it is shared with. There are three 

context scope levels: 

• Node - only visible to the node that set the value 

• Flow - visible to all nodes on the same flow (or tab in the editor) 

• Global - visible to all nodes 

The choice of scope for any particular value will depend on how it is being used.If a value 

only needs to be accessed by a single node, such as a Function node, then Node context is 

sufficient. 

More often context allows some sort of state to be shared between multiple nodes. For 

example, a sensor may publish new values regularly in one flow and you want to create a 

separate HTTP triggered flow to return the most recent value. By storing the sensor reading 

in context it is then available for the HTTP flow to return.The Global context can be 

preconfigured with values using the functionGlobalContext property in the settings file. 

Using context in a flow 

The easiest way to set a value in context is to use the Change node. For example, the 

following Change node rule will store the value of msg.payload in flow context under the 

key of myData. 

By default, context is stored in memory only. This means its contents are cleared whenever 

Node-RED restarts. With the 0.19 release, it is possible to configure Node-RED to save 

context data so it is available across restarts.The contextStorage property in settings.js can be 

used to configure how context data is stored.Node-RED provides two built-in modules for 
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this: memory and localfilesystem. It is also possible to create custom store plugins to save 

the data elsewhere. 

 

Various nodes can access context directly. For example, the Inject node can be configured to 

inject a context value and the Switch node can route messages based on a value stored in 

context.If you have multiple context stores configured, the UI will allow you to pick which 

store a value should be stored in. 
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   FIG 4.3.1: Representation of dataflow using Node-Red 

For most modes the node msg.payload is not required. The node needs to be configured to 

select model and deployment. A list of published models and deployments is automatically 

retrieved by the node, making use of the API. 

When running a prediction msg.payload needs to be select either to an arrays of values, or an 

object containing and array of array of values, against which to run predictions against. Ex. 

To run a prediction against a model expecting 6 decimal numbers 
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User interface 

 

                            FIG 4.3.2: prediction results based on the data analysed 
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                                   Chapter- 5 

             CONCLUSION 

According to the survey what is been done, there are still chances that the result might get 

improved. During the research which we have carried out it is observed that the most of the 

algorithm and methods which is been used by most of the authors does not use a collective 

approach where all the factors that decides the chance of admission can be simultaneously be 

used for predicting the probability. There can be further improvements because in some 

analysis very few amount of datasets have been used. Therefore the result can be improved 

by using a large dataset. Larger the datasets the better the results.  
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1.Python for Everybody  

1.1   Exploring Data Using Python 3  

Why should you learn to write programs?  

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes that 

everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills.  

  

  

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things.  

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing.  

1.2 Variables:  
One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. An 

assignment statement creates new variables and gives them values:  

>>>message = 'And now for something completely different'  

>>> n = 17  

>>>pi = 3.1415926535897931  



 

 

  

  

This example makes three assignments. The first assigns a string to a new variable named 

message; the second assigns the integer 17 to n; the third assigns the (approximate) value of π to 

pi.  

To display the value of a variable, you can use a print statement:  

>>>print(n)  

17  

>>>print(pi)  

3.141592653589793  

The type of a variable is the type of the value it refers to.  

>>>type(message)  

<class 'str'>  

>>>type(n)  

<class 'int'>  

>>>type(pi)  

<class 'float'>  

1.3 Statements:  
A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment.  

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. For example, the script  

print(1) x 

= 2 

print(x)  

produces the output  

1  

2  



 

 

  

  

1.4 Expressions:  
An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value):  

17 x x 

+ 17  

Boolean expression  

An expression whose value is either True or False.  

Chained conditional  

A conditional statement with a series of alternative branches. Comparison 

operator  

One of the operators that compares its operands: ==, !=, >, <, >=, and <=.  

Conditional statement  

A statement that controls the flow of execution depending on some condition.  

Compound statement  

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header.  

Logical operator  

One of the operators that combines Boolean expressions: and, or, and not.  

Nested conditional  

A conditional statement that appears in one of the branches of another conditional 

statement.  

traceback  

A list of the functions that are executing, printed when an exception occurs.  

  



 

 

  

  

     

  

                                    

  

2. Python Data Structures  

2.1 Strings:  

A string is a sequence  

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator:  

>>>fruit = 'banana'  

>>>letter = fruit[1]  

The second statement extracts the character at index position 1 from the fruit variable and assigns 

it to the letter variable.  



 

 

  

  

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name).  

>>>print(letter) a  

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero.  

>>>letter = fruit[0] 

>>>print(letter) b  

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th  

("two-th") letter.   

2.2 Files  

Persistence  
So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.  

  

Secondary Memory  

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system.  

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software.  



 

 

  

  

2.3 Lists  

A list is a sequence  

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items.  

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"):  

[10, 20, 30, 40]  

['crunchy frog', 'ram bladder', 'lark vomit']  

A list within another list is nested.  

A list that contains no elements is called an empty list; you can create one with empty brackets, 

[].  

>>>cheeses = ['Cheddar', 'Edam', 'Gouda']  

>>>numbers = [17, 123]  

>>>empty = []  

>>>print(cheeses, numbers, empty)  

'Cheddar', 'Edam', 'Gouda'] [17, 123]  

Lists are mutable  

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0:  

>>>print(cheeses [0]) Cheddar  

2.4 Dictionaries:  
A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type.  

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name.  

>>> eng2sp = dict()  

>>>print(eng2sp)  



 

 

  

  

{}  

The curly brackets,  {} , represent an empty dictionary. To add items to the dictionary, you can  

use square brackets:  

>>>eng2sp['one'] = 'uno'  

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value:  

>>>print(eng2sp)  

{'one': 'uno'}  

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised:  

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}  

>>>print(eng2sp)  

{'one': 'uno', 'three': 'tres', 'two': 'dos'}  

  

2.5 Tuples:  
A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries.  

>>> t = 'a', 'b', 'c', 'd', 'e'  

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code:  

>>> t = ('a', 'b', 'c', 'd', 'e')  

To create a tuple with a single element, you have to include the final comma:  

>>> t1 = ('a',)  

>>>type(t1)  

<type 'tuple'>  

 tuple . With no argument, it creates an  



 

 

  

  

Another way to construct a tuple is the built-in function  

empty tuple:  

>>> t = tuple ()  

>>>print(t)  

()  

               

3.Using Python to Access Web Data  

3.1 Regular expressions:  

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and using 

lists and string slicing to extract portions of the lines.  

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search () function. The following program 

demonstrates a trivial use of the search function.  



 

 

  

  

# Search for lines that contain 

'From' import re hand = 

open('mbox-short.txt') for line in 

hand:  

    line = line.rstrip() if 

re.search('From:', line):  

print(line)  

  

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line. Find () to accomplish the same result.  

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code.  

# Search for lines that start with 

'From' import re hand = open('mbox-

short.txt') for line in hand:  

line = line. rstrip () if 

re.search ('^From:', line):  

print(line)  

# Code: http://www.py4e.com/code3/re02.py  

3.2 Character matching in regular expressions:  

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character.  

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character.  



 

 

  

  

# Search for lines that start with 'F', followed by  

# 2 characters, followed by 'm:' 

import re hand = open('mbox-

short.txt') for line in hand: line 

= line.rstrip() 

ifre.search('^F..m:', line):  

print(line)  

# Code: http://www.py4e.com/code3/re03.py  

# Search for lines that start with From and have an at 

sign import re  hand = open('mbox-short.txt')  for line in 

hand: line = line.rstrip() ifre.search('^From:.+@', line):  

print(line)  

3.3  Hypertext Transfer Protocol – HTTP:  

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent.  

  

  



 

 

  

  

  

3.4 eXtensible Markup Language - XML  

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document:  

<person>  

<name>Chuck</name>  

<phone type="intl">  

    +1 734 303 4456  

</phone>  

<email hide="yes" /></person>  

3.5  JavaScript Object Notation – JSON:  

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries.  

Here is a JSON encoding that is roughly equivalent to the simple XML from above:  

{  

  "name" : "Chuck",  

  "phone" : {  

    "type" : "intl",  

    "number" : "+1 734 303 4456"  

   },  

   "email" : {  



 

 

  

  

     "hide" : "yes"    

}  

  

  

  

               

4. Using Databases with Python  
A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the database 

is on disk (or other permanent storage), so it persists after the program ends. Because a database is 

stored on permanent storage, it can store far more data than a dictionary, which is limited to the 

size of the memory in the computer.  

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products.  



 

 

  

  

4.1 Database concepts:  
When you first look at a database it looks like a spreadsheet with multiple sheets. The primary data 

structures in a database are: tables, rows, and columns.  

  
Relational Databases  

4.2 Creating a database table:  
Databases require more defined structure than Python lists or dictionaries1.  

When we create a database table we must tell the database in advance the names of each of the 

columns in the table and the type of data which we are planning to store in each column. When 

the database software knows the type of data in each column, it can choose the most efficient 

way to store and look up the data based on the type of data.  

You can look at the various data types supported by SQLite at the following url  

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data.  

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: import sqlite3  

conn = sqlite3.connect('music.sqlite') cur 

= conn.cursor()  

cur.execute('DROP TABLE IF EXISTS Tracks')  

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') conn.close().  

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running.  

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files.  

https://www.py4e.com/html3/15-database#fn1
https://www.py4e.com/html3/15-database#fn1


 

 

  

  

  

A Database Cursor  

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method.  

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short.  

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase.  

The first SQL command removes the Tracks table from the database if it exists. This pattern is  

simply to allow us to run the same program to create the  Tracks  table over and over again  

without causing an error. Note that the contents from 

the database (i.e., there is no "undo"). 

DROP TABLE  command deletes the table and all of its  

  

cur.execute('DROP TABLE IF EXISTS Tracks ')  

The second command creates a table named Tracks with a text column named title and an integer 

column named plays.  

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)')  

4.3 Retrieve and/or insert a record:  

friend = u['screen_name'] cur.execute('SELECT id FROM People 

WHERE name = ? LIMIT 1',  



 

 

  

  

        (friend, ) ) try:  

friend_id = cur.fetchone()[0] 

countold = countold + 1 except:  

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved)  

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() ifcur.rowcount != 1 :  

print('Error inserting account:',friend) 

continue friend_id = cur.lastrowid 

countnew = countnew + 1  

  

4.4 Three kinds of keys  

• A logical key is a key that the "real world" might use to look up a row. In our example  

data model, the  name  field is a logical key. It is the screen name for the user and we  

indeed look up a user's row several times in the program using the name field. You will  

often find that it makes sense to add a  UNIQUE  constraint to a logical key. Since the  

logical key is how we look up a row from the outside world, it makes little sense to allow  

multiple rows with the same value in the table.  

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key.  

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id.  

4.5 Using JOIN to retrieve data:  
Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build a SELECT 

that reassembles the data across the tables.  

  



 

 

  

  

  

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. The following is an example of a 

SELECT with a JOIN clause:  

SELECT * FROM Follows JOIN People  

    ON Follows.from_id = People.id WHERE People.id = 1  

  

  

  

  

  

5. Visualizing data  



 

 

  

  

    So, far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data.  

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem.  

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute.  

5.1 Building a Google map from geocoded data  
In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map.  

Google Map  

To get started, download the application from:  

www.py4e.com/code3/geodata.zip  

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases.  

 
  

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a  

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice.  

You can restart the process at any time by removing the file geodata.sqlite.  

https://www.py4e.com/code3/geodata.zip
https://www.py4e.com/code3/geodata.zip


 

 

  

  

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database.  

Here is a sample run after there is already some data in the database:  

Found in database  Northeastern University  

Found in database  University of Hong Kong, ...  

Found in database  Technion  

Found in database  Viswakarma Institute, Pune, India  

Found in database  UMD  

Found in database  Tufts University  

Resolving Monash University  

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University  

Retrieved 2063 characters {    "results" : [  

{'status': 'OK', 'results': ... }  

Resolving Kokshetau Institute of Economics and Management Retrieving 

http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ...  

Retrieved 1749 characters {    "results" : [  

{'status': 'OK', 'results': ... }  

...  

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them.  

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input.  

Once you have some data loaded into geodata.sqlite, you can visualize the data using the 

geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code.  

5.2 Visualizing networks and interconnections  



 

 

  

  

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  library 

http://d3js.org/ to produce the visualization output.  

5.3Visualizing mail data  

Up to this point in the book, you have become quite familiar with our mboxshort.txt and 

mbox.txt data files. Now it is time to take our analysis of email data to the next level.  

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it.  

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only the 

data you need. You can read gmane's terms and conditions at this page:  

http://gmane.org/export.php  

A Word Cloud from the Sakai Developer List You 

can download this application from:  

  

 
www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

https://d3js.org/
https://d3js.org/
https://d3js.org/
https://d3js.org/
http://www.gmane.org/
http://www.gmane.org/
http://www.gmane.org/
http://gmane.org/export.php
http://gmane.org/export.php
https://www.py4e.com/code3/gmane.zip
https://www.py4e.com/code3/gmane.zip


 

 

  

  

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data   

 
  

  

Sakai Mail Activity by Organization  

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization.  

  

                                                                         



 

 

  

  

                                                                        

6. AWS  

About Lambda functions and custom skills  

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint:  

• You do not need to administer or manage any of the compute resources for your service.  

• You do not need an SSL certificate.  

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead.  

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers.  

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices.  

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 

 

  

  

Allowed AWS Lambda Regions  

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration.  

Allowed AWS Lambda regions    

US East (Ohio)  EU (Frankfurt)  Asia Pacific (Hong Kong)  

US East (N. Virginia)  EU (Ireland)  Asia Pacific (Mumbai)  

US West (N. California)  EU (London)  Asia Pacific (Seoul)  

US West (Oregon)  EU (Paris)  Asia Pacific (Singapore)  

South America (Sao Paulo)  Middle East (Bahrain)  Asia Pacific (Tokyo)  

  

Add an Alexa Skills Kit trigger  

Before you add the trigger, copy the skill ID from the developer console:  

1. Open or create your skill in the developer console.  

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup.  

Once you have your skill ID, add the trigger to the function:  

1. Log in to the AWS Management Console and navigate to AWS Lambda.  

2. Click your function in the list to open the configuration details.  

3. Make sure you are on the Configuration page.  

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger.  

5. Under Configure triggers, select Enable for Skill ID verification.  

https://developer.amazon.com/alexa/console/ask
https://developer.amazon.com/alexa/console/ask
https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
http://aws.amazon.com/
http://aws.amazon.com/


 

 

  

  

6. Enter your skill ID in the Skill ID edit box.  

7. Click Add.  

8. Click Save to save the change.  
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1. ABSTRACT 

  

  

Our project “REAL ESTATE ON WEB” is an Ajax based web application which provides an 

interface to related to clients and users on online application of estate. Real estate management system is 

advanced solution for his/her (user’s) estate problem, Where the user can sell the property and can see the 

properties that are in the application. This “Real Estate On Web” application provides the online services to 

the users to verify the properties at free of charge. Here registration is also free of cost to the users. So, user 

can registration by through the application.   

  

  

The Admin has the access to see and delete the information regarding user registration and properties 

registrations. The admin will verify the properties that the users are been entering in the application and 

there by any illegal applications are been found, they are been removed immediately by the admin.   

  

  

So, this application is so useful for the people who are willing to buy the property and want to look 

into various properties. 
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                                             INTRODUCTION 

1.1 PROJECT PROPUSE: 

 

Our project “REAL ESTATE ON WEB” is an Ajax based web application which 

provides an interface to related to clients and users on online application of 

estate.Real estate management system is advanced solution for his/her (user’s) 

estate problem, Where the user can sell the property and can see the properties 

that are in the application.This “Real Estate On Web” application provides the 

online services to the users to verify the properties at free of charge.Here 

registration is also free of cost to the users. So, user can registration by through 

the application. 

 

The Admin has the access to see and delete the information regarding user 

registration and properties registrations. The system is very useful for the 

companies who develops apartments, agricultural lands, individual houses, 

residential lands and commercial properties. Companies or individual agents can 

also advertise their property.The software is so reliable to user. Our main concept 

is giving the best & quick result to user. 

 

 

1.2 PROJECT SCOPE: 

 

The real of world wide web have spread across millions of households, so naturally, 

Internet has become by far the best platform for real estate marketing today. 

 

Now days when everything is online, how is it possible that real estate left web 

application behind. There are lot of real estate companies who advertise their property 

online so idea behind developing this application is that their property can also sell,or 

buy property using this application.  

This applicationis not widely popular but in future, they have large scope of growth. This 

website is an online real estate management through which individual agents or buyer 

can maintain their property document keeping and managing property registration and 

also access its information. 

The Admin user can inform their agents for regarding to property and update the 

information regarding property and cancellation of property. The admin can monitor 

records of all of the properties. 
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2.PROBLEM DEFINITION 

 

At present people who tend to buy the property are been approaching their near by real 

estate agents, where the agents are been convincing the buyer and the seller of the 

property and both of them have to pay some % (i.e. 2% or above) of money towards the 

agent.  

 

And also, there is another consideration that, these real estate agents are been selling 

the illegal land and submitting the illegal documents to the buyers. 

 

To overcome this type of problems and to save the time, money and the desired property 

according to the buyers interest, this “Real Estate On Web” application will provide the 

buyers (Users) to get the number of properties that the user want to buy, And the user 

can also sell his/her property through this application at online by submitting the 

complete details. 

The admin will verify the properties that the users are been entering in the application 

and there by any illegal applications are been found, they are been removed immediately 

by the user. 

 

So, this application is so useful for the people who are willing to buy the property and 

want to look into various properties.   

 

 

 

 

                                             3.SYSTEM ANALYSIS 

3.1. EXISTING SYSTEM: 

In the existing situations people are been highly believing the words of the real estate 

agents and getting the properties which is been illegal or the wrong documents of the 

property and been escaping form the Users(buyers). 

There is also another situation, where the users are been giving the larger amounts as 

the fee to get that land at cheap price by convincing the seller. 
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Here, in these situations people are been keeping trusting the agents dam high. Where 

the agents are been taking the advantage of the Users. 

DISADVANTAGES: 

• Paying high amounts to the agents. 

• Buying illegal properties. 

• Getting the illegal documents. 

• Users are been unable to contact the agent after paying the advance 

amount to the agent. 

3.2. PROPOSED SYSTEM: 

Proposed system will help the Users (buyers). People will get the awareness about the 

available applications that are been at present in the market (like Real Estate On Web). 

People able to save their money without investing that money towards the agents and 

get the complete details about the property. User has the access to see the seller details 

and there by he can contact the seller directly with out any agent and can view the 

preview of the property at online in the application. 

ADVANTAGES: 

• Saving of money without having any agent in between the deal. 

• All properties that are been displayed to the user are been legal. 

• Getting the original documents directly from the seller. 

• Payments that are been done officially. So, no need of getting tension 

about payment and money 

 

4. FEASIBILITY STUDY 

Preliminary investigation examines project feasibility, the likelihood the system will 

be useful to the organization. The main objective of the feasibility study is to test and 

verify the Technical, Operational and Economical feasibility for adding new modules 

and debugging old running system. 

 

TYPES OF FEASIBILITY 

4.1 Technical Feasibility 

4.2 Operation Feasibility 

4.3 Economic Feasibility 
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4.1 TECHNICAL FEASIBILITY 

The technical issue usually raised during the feasibility stage of the investigation 

includes the following: 

Do the proposed equipment’s have the technical capacity to hold the data required to 

use the new system? 

Will the proposed system provide adequate response to inquiries, regardless of the 

number or location of users? 

 

4.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

4.3 ECONOMIC FEASIBILITY 

A system can be developed technically and that will be used if installed must still 

be a good investment for the organization. In the economic feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 

5. PROJECT OVERVIEW 

This project helps the propel who are willing to buy/sell any property. The users will 

get the complete details about the property and the sellers have to give the complete 

details about the property. Every project is been monitored by the admin and there by 

the admin has the access to delete any illegal properties or the fake users has been 

registered. 

 

5.1 MODULES: 

 

• User 

 

• Admin 

 

USER: 

User can get registered through the user registration page, and can login to view 

property details and can register the properties if the user want to sell any property.  

 

ADMIN: 
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Admin has all the access towards the data of the user registrations and the 

properties registrations. And admin can also delete the users and property data from 

the data base. 

6. SYSTEM REQUIREMENTS 

6.1 SOFTWARE REQUIREMENTS:  

Operating System :  Windows XP, Windows 7 and above 

Technology  :  .NET  

Web Server  :   IIS 

Database              : SQL 2005 

Software’s  :  Microsoft Visual Studio 2008 and above,                      

MSOffice 2007 and above 

 

6.2 HARDWARE REQUIREMENTS:  

Hardware  :  Pentium based system with a minimum of P4 

    and above 

RAM        :  2GB and Above 

7.TECHNOLOGIEs 

 
7.1 .NET 

MICROSOFT .NET FRAMEWORK: 

The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET 

Framework is designed to fulfill the following. 

 

OBJECTIVE: 

To provide a consistent object-oriented programming environment whether object 

code is stored and executed locally, executed locally but Internet-distributed, or 

executed remotely.  

To provide a code-execution environment that minimizes software deployment and 

versioning conflicts.  
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To provide a code-execution environment that guarantees safe execution of code, 

including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance problems 

of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

 

To build all communication on industry standards to ensure that code based on the 

.NET Framework can integrate with any other code.  

The .NET Framework has two main components: the common language runtime and 

the .NET Framework class library. The common language runtime is the foundation 

of the .NET Framework. You can think of the runtime as an agent that manages code 

at execution time, providing core services such as memory management, thread 

management, and remoting while also enforcing strict type safety and other forms of 

code accuracy that ensure security and robustness. The class library, the other main 

component of the .NET Framework, is a comprehensive, object-oriented collection of 

reusable types that you can use to develop applications ranging from traditional 

command-line or graphical user interface (GUI) applications to applications based on 

the latest innovations provided by ASP.NET, such as Web Forms and XML Web 

services. 

i. Features of the Common Language Runtime 

The common language runtime manages memory, thread execution, code execution, 

code safety verification, compilation, and other system services. These features are 

intrinsic to the managed code that runs on the common language runtime. 

With regards to security, managed components are awarded varying degrees of trust, 

depending on a number of factors that include their origin (such as the Internet, 

enterprise network, or local computer). The runtime enforces code access security. 

For example, users can trust that an executable embedded in a Web page can play an 

animation on screen or sing a song, but cannot access their personal data, file 

system, or network. The security features of the runtime thus enable legitimate 

Internet-deployed software to be exceptionally featuring rich. 

The runtime also enforces code robustness by implementing a strict type- and code-

verification infrastructure called the common type system (CTS). The CTS ensures 

that all managed code is self-describing. The various Microsoft and third-party 

language compilers generate managed code that conforms to the CTS. This means 

that managed code can consume other managed types and instances, while strictly 

enforcing type fidelity and type safety. 
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Finally, the runtime can be hosted by high-performance, server-side applications, 

such as Microsoft® SQL Server™ and Internet Information Services (IIS). This 

infrastructure enables you to use managed code to write your business logic, while 

still enjoying the superior performance of the industry's best enterprise servers that 

support runtime hosting. 

ii. .NET Framework Class Library 

The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. This not only makes the .NET 

Framework types easy to use, but also reduces the time associated with learning new 

features of the .NET Framework. In addition, third-party components can integrate 

seamlessly with classes in the .NET Framework. 

For example, the .NET Framework collection classes implement a set of interfaces 

that you can use to develop your own collection classes. Your collection classes will 

blend seamlessly with the classes in the .NET Framework. 

As you would expect from an object-oriented class library, the .NET Framework types 

enable you to accomplish a range of common programming tasks, including tasks 

such as string management, data collection, database connectivity, and file access. 

For example, you can use the .NET Framework to develop the following types of 

applications and services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

For example, the Windows Forms classes are a comprehensive set of reusable types 

that vastly simplify Windows GUI development. If you write an ASP.NET Web Form 

application, you can use the Web Forms classes. 

iii. Introduction to .NET 

• . NET mainly deals with internet explorer applications 

• . NET is an environment technology 

• .NET is a micro soft technology connecting peoples, system, devicesand enable 

the high levels software interactions through services 

• THE MAIN LANGUAGE OF .NET: 
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a) VC++ 

b) VB 

c) C# 

d) J++ 

• ASP.NET is mainly used for designing web pages  

• .NET is a platform independent 

• The main objectives of .NET are: 

➢ Provides the consistency of Oop’s. 

➢ To provides code execution that’s minimum the software development. 

iv. APPLICATION OF .NET 

➢ • Windows application-single user interface for designing the web pages  

➢ • Web application-multi user access application 

➢ • Web services- application to application 

➢ • Console applications- these applications are executed in dos mode 

➢ • Class libraries-it is a collection of classes that we build on a 

project/program and compiled as data link layer 

➢ • Mobile application &smart devices-these are wireless devices, Justas web 

application. 

➢  

v. Layers 

 

• Presentation layer: it is mainly used for designing, which we can see on the 

screen. 

• Business logic layer: this layers is mainly use for writing the code for a program 

project 

• Base layer: it is a collection of data which acts as a back end 

 

vi. ARCHITECTURE 

• Application domino: It is an operating system, which we use for project purpose 

• Jit compiler: Translation the codes in to an equitant machine code 

• Msil: It is used in different operating system 

• So that a compiler can translate the code in to a finial code 
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vii. COMPONENTS 

• Common language specification (CLS) 

• Common type system (CTS) 

• Garbage collector 

• Exception handler 

• MSIL code 
 

viii. SECURITY 

It is achieved by code access system  

• Manage code: It is understandable able by common language runtime (CLR) 

• Un managed code: It’s not understandable by common runtime (CLR) 

ix. APPLICATION ARCHITECTURE 

The collections of all programs are an application: 

• Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 

• The different type of architecture is: 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

• The arrangement of all the three layers is knows as architecture of application. 

These arrangementsare done in data base which actsas a back end our” CENTRAL 

CHECK POST COMPUTERIZATION”. Is based on3-tier architecture we used .net with 

c# is a front end and data base as back end 

• We used asp. .NET for creating the web pages and coding has been written in .NET 

with c# language. 

x. CHALLENAGES OF .NET 
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Whether you arean experienced .net developer or considering you first .net program it 

is essential that you learn to conquer the challenges you face when developing  test 

and challenges you face when developing test and controls applications on the .net 

platform with the emergence of .net in 2002 ,Microsoft introduced a completely new 

especially for web and database connectivity .as with many disrupts technologies,.net 

presents new challenges ,especially because it was not designed  from and engineer’s 

because it was not designed from and engineer’s perspective, but from that of a 

system and IT developer. 

 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

7.2 INTRODUCTION OF SQL SERVER 

MICROSOFT SQL SERVER: 

IT is a relational data base server developed by Microsoft it is a software product 

whose primary function is to store and retrieve data as requested by other software 

applications, be it those on the same computer or those running on another 

computer across a network (including the internet)there are at least a dozen different 

editions of Microsoft SQL server aimed at different  audiences and for different 

workloads(ranging from small applications that store and retrieve data on the same 

computer, to millions of user and computers that’s access hugs amounts of data from 

the internet at the same time. 

PRIMARY KEY: 

Primary key should not contain null values and a table allows only one primary key 

in data base. 

 

FOREIGN KEY: 

IT I am a primary key in one table and am used as reference key in another table. 
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UNIQUE KEY: 

It is similar to primary key but the difference is it allows null values. 

8. DATABASE DESGIN 

8.1. TABLES: 

 8.1.1: User Registration Table: 

 

FIELD NAME TYPE KEY 

User_Name VARCHAR (50) PRIMARY KEY 

Password VARCHAR (50) NOT NULL 

Phone_No BIGINT NOT NULL 

Address TEXT NOT NULL 

 

 

8.1.2: Property Registration Table: 

 

FIELD NAME TYPE KEY 

Property_Id VARCHAR (50) PRIMARY KEY 

Property_Type VARCHAR (50) NOT NULL 

Seller_Name VARCHAR (50) NOT NULL 

Seller_Mobile_No BIGINT NOT NULL 

Property_State VARCHAR (50) NOT NULL 

Property_City VARCHAR (50) NOT NULL 

Property_Area VARCHAR (50) NOT NULL 

Property_Image VARBINARY (MAX) NULL 

Description TEXT NOT NULL 

Property_Price BIGINT NOT NULL 
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8.1.3: Admin Table: 

Note: This table can’t be modified (i.e. can’t delete or add the  

admin). 

 

FIELD NAME TYPE KEY 

Admin_Name VARCHAR (50) PRIMARY KEY 

Password VARCHAR (50) NOT NULL 

 

 

 8.1.4: State Details Table: 

FIELD NAME TYPE KEY 

State_Id INT PRIMARY KEY 

State_Name VARCHAR (50) NOT NULL 

 

8.1.5: City Details Table: 

FIELD NAME TYPE KEY 

City_Id INT PRIMARY KEY 

State_Id INT NOT NULL 

City_Name VARCHAR (50) NOT NULL 

 

18.1.5: Area Details Table: 

FIELD NAME TYPE KEY 

Area_Id INT PRIMARY KEY 

City_Id INT NOT NULL 

Area_Name VARCHAR (50) NOT NULL 
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9. IMPLEMENTATION 

Implementation is the process of converting a new or revised system design into operational 

one.  

 

There are three types of Implementations: 

 

1. Implementation of a computer system to replace a manual system. The 

problems encountered are converting files, training users, and verifying. 

 

2. Implementation of a new computer system to replace an existing one. This is 

usually a difficult conversion. If not properly planned there can be many 

problems. 

 

3. Implementation of a modified application to replace an existing one using the 

same computer. This type of conversion is relatively easy to handle, provided 

there are no major changes in the file. 

 

                           10. PROJECT SCREENSORTS 

 

➢ MAIN PAGE 

 
➢ This is the main page where user can register and login by entering into the 

user module and admin can login through the admin module. 

➢ The basic details and information about the application are been available in 

the About Us page. 
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• USER LOGIN PAGE 

 
➢ If user is new to the application, then user can register through the link provided in 

the “Register Here” link. 

➢ If the user is already registered, then user can login into the application by entering 

the user id and password. 

 

• USER REGISTRATION PAGE 

 

➢ After entering the details about the user information (i.e. User Name, Password, 

Phone No and Address), the user is been registered by clicking on submit button. 
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• USER REGISTRATION SUCCESS PAGE 

 
➢ If the user details have been registered successfully, then user is been redirected 

toward this page.  

 

➢ This page provides the options to redirect towards “Home” Or “User Login” page. 

 

 

• INVALID USER DETAILS ENTRY PAGE 

 
             

➢ If any invalid details have been entered by the user to get access towards the 

application (i.e. invalid user name or password), then the user will be redirected 

toward this page. 
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• USER VIEW PAGE

 

 

➢ This is the welcome page of the user, where the user can view or sell the property. 

 

➢ The user can register (sell) their properties in “Want To Sell The Properties” link page. 

 

➢ The user can view the properties that are been available in the data base by selecting 

the “Want To See The Properties” link page.  

• REGISTER PROPERTY PAGE 
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➢ By entering the required fields in the register your property page, so by clicking on 

the submit the user will be redirected towards the property registered page 

.  

• PROPERTY REGISTERED SUCESSFUL PAGE 

 

➢ After entering the property details successfully, you are been redirected towards the 

above page as above. (i.e. your property details have been registered successfully). 
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VIEW PROPERTY PAGE

 

 

➢ After Selecting the type of the property, you required (i.e. Apartments, Agricultural 

Lands, Individual Houses, Lands). 

➢ By clicking on the “View Complete Details” the user will get the complete information 

about the Property. 
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• COMPLETE PROPERTY DETAILS VIEW PAGE

 
➢ In this page the user will get the complete details about the Property. 
➢ There is also a hyper link which will redirect you towards the “Properties View 

Page”. 

 

• ADMIN LOGIN PAGE 

 

➢ The admin has to enter the admin id and password to login towards the admin page. 

 

➢ This page also provides a hyper link which will be redirecting towards the “Home” 

page. 
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• ADMIN VIEW PAGE

 
➢ After Successful login of the admin, then the admin will be redirected towards the 

“Admin Data Base Page”. 
➢ Where, The Data Base contains about the complete details of the users and the 

registered property details and the registered admin detail buttons. 
➢ By selection the various options the data is been displayed according towards the 

admin’s selection. 
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• ADMIN DATABASE (USER DATA VIEW) 

 

By Selecting the view user details button, then complete details of the users are been 

displayed in the above table format. 

 

➢ The admin also has an option, that by entering the user name, the admin can 

delete the user details if any fake users are been registered. 

➢ It Also provides the “Logout” hyper link, which will be redirected towards the 

“Admin Login page”. 

 

• ADMIN DATA BASE (PROPERTY DATA VIEW)

 
➢ By Selecting the viewproperty details button, then complete Property details are 

been displayed in the above table format. 
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➢ The admin also has an option, that by entering the Property Id, the admin can 

delete the registered property details if any illegal registrations are been found. 

 

➢ It Also provides the “Logout” hyper link, which will be redirected towards the 

“Admin Login page”. 

 

• ABOUT US PAGE 

 

 

➢ The About Us page tells you about, what type of the properties that are been included 

in the application and getting an over view about the application. 

                               

                                  11. CONCLUSION 

At present people who tend to buy the property are been approaching their nearby real 

estate agents, where the agents are been convincing the buyer and the seller of the 

property and also, there is another consideration that, these real estate agents are been 

selling the illegal land and submitting the illegal documents to the buyers. 

 

To overcome this type of problems and to save the time, money and the desired property 

according to the buyers interest, this “Real Estate On Web” application will provide the 

buyers (Users) to get the number of properties that the user want to buy, And the user 

can also sell his/her property through this application at online by submitting the 

complete details. 
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Our project “REAL ESTATE ON WEB” is an Ajax based web application which provides 

an interface to related to clients and users on online application of estate. Real estate 

management system is advanced solution for his/her (user’s) estate problem, Where the 

user can sell the property and can see the properties that are in the application. This 

“Real Estate On Web” application provides the online services to the users to verify the 

properties at free of charge. Here registration is also free of cost to the users. So, user 

can registration by through the application.The Admin has the access to see and delete 

the information regarding user registration and properties registrations. 

 

12. FUTURE ENHANCEMENT 

Real Estate On Web is an Ajax based web application which provides an interface to for 

the sellers and the buyers to provide a platform for the communication for the different 

types of the properties. 

       At present in this application, is been used to upload the complete details of the                                   

properties and there by that data is been seen by the users. 

       In case of the future enhancement, this application is been developed visually and 

there by consideration latitude and longitude positions to locate the property in the map 

and also providing the 360 degrees viewing angle pictures for the display of the user. 

      These details are been provided directly by the application, which enhances the 

users to attract towards this application. “This will be the future of the Real Estate 

Marketing”. 
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1.PythonforEverybody

1.1 ExploringDataUsingPython3

Whyshouldyoulearntowriteprograms?

Writingprograms(orprogramming)isaverycreativeandrewardingactivity.Youcan
writeprogramsformanyreasons,rangingfrom makingyourlivingtosolvingadifficult
dataanalysisproblem tohavingfuntohelpingsomeoneelsesolveaproblem.This
bookassumesthat everyone needstoknowhowtoprogram,andthatonceyouknow
howtoprogram youwillfigureoutwhatyouwanttodowithyournewfoundskills.

Wearesurroundedinourdailyliveswithcomputersrangingfrom laptopstocellphones.
Wecanthinkofthesecomputersasour"personalassistants"whocantakecareof
manythingsonourbehalf.Thehardwareinourcurrent-daycomputersisessentially
builttocontinuouslyaskusthequestion,"Whatwouldyoulikemetodonext?"

Programmersaddanoperatingsystem andasetofapplicationstothehardwareand
weendupwithaPersonalDigitalAssistantthatisquitehelpfulandcapableofhelping
usdomanydifferentthings.

Ourcomputersarefastandhavevastamountsofmemoryandcouldbeveryhelpfulto
usifweonlyknewthelanguagetospeaktoexplaintothecomputerwhatwewouldlike
itto"donext".Ifweknewthislanguage,wecouldtellthecomputertodotasksonour
behalfthatwererepetitive.Interestingly,thekindsofthingscomputerscandobestare
oftenthekindsofthingsthatwehumansfindboringandmind-numbing.

Forexample,lookatthefirstthreeparagraphsofthischapterandtellmethemost
commonlyusedwordandhowmanytimesthewordisused.Whileyouwereableto
readandunderstandthewordsinafewseconds,countingthem isalmostpainful
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becauseitisnotthekindofproblem thathumanmindsaredesignedtosolve.Fora
computertheoppositeistrue,readingandunderstandingtextfrom apieceofpaperis
hardforacomputertodobutcountingthewordsandtellingyouhowmanytimesthe
mostusedwordwasusedisveryeasyforthecomputer.

1.2Variables:

Oneofthemostpowerfulfeaturesofaprogramminglanguageistheabilityto
manipulate variables.Avariableisanamethatreferstoavalue.

An assignmentstatement createsnewvariablesandgivesthem values:

>>>message='Andnowforsomethingcompletelydifferent'

>>>n=17

>>>pi=3.1415926535897931

Thisexamplemakesthreeassignments.Thefirstassignsastringtoanewvariable
named message;thesecondassignstheinteger17to n;thethirdassignsthe
(approximate)valueof π to pi.

Todisplaythevalueofavariable,youcanuseaprintstatement:

>>>print(n)

17

>>>print(pi)

3.141592653589793

Thetypeofavariableisthetypeofthevalueitrefersto.

>>>type(message)

<class'str'>

>>>type(n)

<class'int'>

>>>type(pi)

<class'float'>

1.3Statements:

A statement isaunitofcodethatthePythoninterpretercanexecute.Wehaveseentwo
kindsofstatements:printbeinganexpressionstatementandassignment.



3

Whenyoutypeastatementininteractivemode,theinterpreterexecutesitanddisplays
theresult,ifthereisone.

Ascriptusuallycontainsasequenceofstatements.Ifthereismorethanonestatement,
theresultsappearoneatatimeasthestatementsexecute.

Forexample,thescript

print(1)

x=2

print(x)

producestheoutput

1

2

Theassignmentstatementproducesnooutput.

1.4Expressions:

An expression isacombinationofvalues,variables,andoperators.Avalueallbyitself
isconsideredanexpression,andsoisavariable,sothefollowingarealllegal
expressions(assumingthatthevariable x hasbeenassignedavalue):

17

x

x+17

Butinascript,anexpressionallbyitselfdoesn'tdoanything!Thisisacommonsource
ofconfusionforbeginners.

Exercise1:TypethefollowingstatementsinthePythoninterpretertoseewhatthey
do:

5

x=5

x+1

Booleanexpression
Anexpressionwhosevalueiseither True or False.

Branch
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Oneofthealternativesequencesofstatementsinaconditionalstatement.
Chainedconditional

Aconditionalstatementwithaseriesofalternativebranches.
Comparisonoperator

Oneoftheoperatorsthatcomparesitsoperands: ==, !=, >, <, >=,and <=.
Conditionalstatement

Astatementthatcontrolstheflowofexecutiondependingonsomecondition.
Condition

Thebooleanexpressioninaconditionalstatementthatdetermineswhichbranch
isexecuted.

Compoundstatement
Astatementthatconsistsofaheaderandabody.Theheaderendswithacolon
(:).Thebodyisindentedrelativetotheheader.

Guardianpattern
Whereweconstructalogicalexpressionwithadditionalcomparisonstotake
advantageoftheshort-circuitbehavior.

Logicaloperator
Oneoftheoperatorsthatcombinesbooleanexpressions: and, or,and not.

Nestedconditional
Aconditionalstatementthatappearsinoneofthebranchesofanother
conditionalstatement.

Traceback
Alistofthefunctionsthatareexecuting,printedwhenanexceptionoccurs.
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2.PythonDataStructures

2.1Strings:

Astringisasequence

Astringisa sequence ofcharacters.Youcanaccessthecharactersoneatatimewith
thebracketoperator:

>>>fruit='banana'

>>>letter=fruit[1]

Thesecondstatementextractsthecharacteratindexposition1from the fruit variable
andassignsittothe letter variable.

Theexpressioninbracketsiscalledan index.Theindexindicateswhichcharacterinthe
sequenceyouwant(hencethename).

Butyoumightnotgetwhatyouexpect:

>>>print(letter)

a

Formostpeople,thefirstletterof"banana"is"b",not"a".ButinPython,theindexisan
offsetfrom thebeginningofthestring,andtheoffsetofthefirstletteriszero.

>>>letter=fruit[0]

>>>print(letter)

b

So"b"isthe0thletter("zero-th")of"banana","a"isthe1thletter("one-th"),and"n"isthe

2th("two-th")letter.

2.2Files

Persistence
Sofar,wehavelearnedhowtowriteprogramsandcommunicateourintentionsto
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the CentralProcessingUnit usingconditionalexecution,functions,anditerations.We
havelearnedhowtocreateandusedatastructuresinthe MainMemory.TheCPUand
memoryarewhereoursoftwareworksandruns.Itiswhereallofthe"thinking"
happens..

SecondaryMemory

Inthischapter,westarttoworkwith SecondaryMemory (orfiles).Secondarymemoryis
noterasedwhenthepoweristurnedoff.OrinthecaseofaUSBflashdrive,thedatawe
writefrom ourprogramscanberemovedfrom thesystem andtransportedtoanother
system.

Wewillprimarilyfocusonreadingandwritingtextfilessuchasthosewecreateinatext
editor.Laterwewillseehowtoworkwithdatabasefileswhicharebinaryfiles,
specificallydesignedtobereadandwrittenthroughdatabasesoftware.

2.3Lists

Alistisasequence

Likeastring,a list isasequenceofvalues.Inastring,thevaluesarecharacters;inalist,
theycanbeanytype.Thevaluesinlistarecalled elements orsometimes items.

Thereareseveralwaystocreateanewlist;thesimplestistoenclosetheelementsin
squarebrackets("["and"]"):

[10,20,30,40]

['crunchyfrog','ram bladder','larkvomit']

Alistwithinanotherlistis nested.

Alistthatcontainsnoelementsiscalledanemptylist;youcancreateonewithempty
brackets, [].

>>>cheeses=['Cheddar','Edam','Gouda']

>>>numbers=[17,123]
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>>>empty=[]

>>>print(cheeses,numbers,empty)

['Cheddar','Edam','Gouda'][17,123]

Listsaremutable

Thesyntaxforaccessingtheelementsofalististhesameasforaccessingthe
charactersofastring:thebracketoperator.Theexpressioninsidethebrackets
specifiestheindex.Rememberthattheindicesstartat0:

>>>print(cheeses[0])

Cheddar

2.4Dictionaries:

A dictionary islikealist,butmoregeneral.Inalist,theindexpositionshavetobe
integers;inadictionary,theindicescanbe(almost)anytype.

Thefunction dict createsanewdictionarywithnoitems.Because dict isthenameofa
built-infunction,youshouldavoidusingitasavariablename.

>>>eng2sp=dict()

>>>print(eng2sp)

{}

Thecurlybrackets, {},representanemptydictionary.Toadditemstothedictionary,you
canusesquarebrackets:

>>>eng2sp['one']='uno'

Thislinecreatesanitem thatmapsfrom thekey 'one' tothevalue"uno".Ifweprintthe
dictionaryagain,weseeakey-valuepairwithacolonbetweenthekeyandvalue:

>>>print(eng2sp)

{'one':'uno'}

Thisoutputformatisalsoaninputformat.Forexample,youcancreateanewdictionary
withthreeitems.Butifyouprint eng2sp,youmightbesurprised:

>>>eng2sp={'one':'uno','two':'dos','three':'tres'}

>>>print(eng2sp)
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{'one':'uno','three':'tres','two':'dos'}

2.5Tuples:

Tuplesareimmutable

Atuple isasequenceofvaluesmuchlikealist.Thevaluesstoredinatuplecanbeany
type,andtheyareindexedbyintegers.Theimportantdifferenceisthattuples
are immutable.Tuplesarealso comparable and hashable sowecansortlistsofthem
andusetuplesaskeyvaluesinPythondictionaries.

>>>t='a','b','c','d','e'

Althoughitisnotnecessary,itiscommontoenclosetuplesinparenthesestohelpus
quicklyidentifytupleswhenwelookatPythoncode:

>>>t=('a','b','c','d','e')

Tocreateatuplewithasingleelement,youhavetoincludethefinalcomma:

>>>t1=('a',)

>>>type(t1)

<type'tuple'>

Anotherwaytoconstructatupleisthebuilt-infunction tuple.Withnoargument,it
createsanemptytuple:

>>>t=tuple()

>>>print(t)

()
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3.UsingPythontoAccessWebData

3.1Regularexpressions:

Sofarwehavebeenreadingthroughfiles,lookingforpatternsandextractingvarious
bitsoflinesthatwefindinteresting.Wehavebeenusingstringmethods
like split and find andusinglistsandstringslicingtoextractportionsofthelines.

ThistaskofsearchingandextractingissocommonthatPythonhasaverypowerful
librarycalled regularexpressions thathandlesmanyofthesetasksquiteelegantly.The
reasonwehavenotintroducedregularexpressionsearlierinthebookisbecausewhile
theyareverypowerful,theyarealittlecomplicatedandtheirsyntaxaredifficult.Regular
expressionsarealmosttheirownlittleprogramminglanguageforsearchingand
parsingstrings.

Theregularexpressionlibrary e mustbeimportedintoyourprogram beforeyoucanuse
it.Thesimplestuseoftheregularexpressionlibraryisthe search() function.The
followingprogram demonstratesatrivialuseofthesearchfunction.

#Searchforlinesthatcontain'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('From:',line):

print(line)

Weopenthefile,loopthrougheachline,andusetheregularexpression search() toonly
printoutlinesthatcontainthestring"From:".Thisprogram doesnotusetherealpower
ofregularexpressions,sincewecouldhavejustaseasilyused line.find() toaccomplish
thesameresult.

Thepoweroftheregularexpressionscomeswhenweaddspecialcharacterstothe
searchstringthatallowustomorepreciselycontrolwhichlinesmatchthestring.

Addingthesespecialcharacterstoourregularexpressionallowustodosophisticated
matchingandextractionwhilewritingverylittlecode.

#Searchforlinesthatstartwith'From'

importre

hand=open('mbox-short.txt')
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forlineinhand:

line=line.rstrip()

ifre.search('̂From:',line):

print(line)

#Code:http://www.py4e.com/code3/re02.py

3.2Charactermatchinginregularexpressions:

Thereareanumberofotherspecialcharactersthatletusbuildevenmorepowerful
regularexpressions.Themostcommonlyusedspecialcharacteristheperiodorfull
stop,whichmatchesanycharacter.

Inthefollowingexample,theregularexpression F..m: wouldmatchanyofthestrings
"From:","Fxxm:","F12m:",or"F!@m:"sincetheperiodcharactersintheregular
expressionmatchanycharacter.

#Searchforlinesthatstartwith'F',followedby

#2characters,followedby'm:'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂F..m:',line):

print(line)

#Code:http://www.py4e.com/code3/re03.py

#SearchforlinesthatstartwithFrom andhaveanatsign

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:.+@',line):

print(line)
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3.3HypertextTransferProtocol–HTTP:

A socket ismuchlikeafile,exceptthatasinglesocketprovidesatwo-wayconnection
betweentwoprograms.Youcanbothreadfrom andwritetothesamesocket.Ifyou
writesomethingtoasocket,itissenttotheapplicationattheotherendofthesocket.If
youreadfrom thesocket,youaregiventhedatawhichtheotherapplicationhassent.

Aprotocolisasetofpreciserulesthatdeterminewhoistogofirst,whattheyaretodo,
andthenwhattheresponsesaretothatmessage,andwhosendsnext,andsoon.Ina
sensethetwoapplicationsateitherendofthesocketaredoingadanceandmaking
surenottosteponeachother'stoes.

3.4ExtensibleMarkupLanguage-XML

XMLlooksverysimilartoHTML,butXMLismorestructuredthanHTML.Hereisa
sampleofanXMLdocument:

<person>

<name>Chuck</name>

<phonetype="intl">

+17343034456

</phone>
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<emailhide="yes"/></person>

3.5JavaScriptObjectNotation–JSON:

TheJSONformatwasinspiredbytheobjectandarrayformatusedintheJavaScript
language.ButsincePythonwasinventedbeforeJavaScript,Python'ssyntaxfor
dictionariesandlistsinfluencedthesyntaxofJSON.SotheformatofJSONisnearly
identicaltoacombinationofPythonlistsanddictionaries.

HereisaJSONencodingthatisroughlyequivalenttothesimpleXMLfrom above:

{

"name":"Chuck",

"phone":{

"type":"intl",

"number":"+17343034456"

},

"email":{

"hide":"yes"

}
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4.UsingDatabaseswithPython
A database isa filethatisorganized forstoring data.Mostdatabasesare

organizedlikeadictionaryinthesensethattheymapfrom keystovalues.Thebiggest

differenceisthatthedatabaseisondisk(orotherpermanentstorage),soitpersists

aftertheprogram ends.Becauseadatabaseisstoredonpermanentstorage,itcan

storefarmoredatathanadictionary,whichislimitedtothesizeofthememoryinthe

computer.

Therearemanydifferentdatabasesystemswhichareusedforawidevarietyof

purposesincluding:Oracle,MySQL,MicrosoftSQLServer,PostgreSQL,andSQLite.We

focusonSQLiteinthisbookbecauseitisaverycommondatabaseapplicationsto

providedatabasesupportwithintheapplication.Forexample,theFirefoxbrowseralso

usestheSQLitedatabaseinternallyasdomanyotherproducts.andisalreadybuiltinto

Python.SQLiteisdesignedtobe embedded intoother

4.1Databaseconcepts:

Whenyoufirstlookatadatabaseitlookslikeaspreadsheetwithmultiplesheets.The
primarydatastructuresinadatabaseare: tables, rows,and columns.

RelationalDatabases

4.2Creatingadatabasetable:

DatabasesrequiremoredefinedstructurethanPythonlistsordictionaries1.

Whenwecreateadatabase table wemusttellthedatabaseinadvancethenamesof
eachofthe columns inthetableandthetypeofdatawhichweareplanningtostorein
each column.Whenthedatabasesoftwareknowsthetypeofdataineachcolumn,it
canchoosethemostefficientwaytostoreandlookupthedatabasedonthetypeof
data.
YoucanlookatthevariousdatatypessupportedbySQLiteatthefollowingurl

Definingstructureforyourdataupfrontmayseem inconvenientatthebeginning,but

thepayoffisfastaccesstoyourdataevenwhenthedatabasecontainsalargeamount

ofdata.
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Thecodetocreateadatabasefileandatablenamed Tracks withtwocolumnsinthe
databaseisasfollows:

importsqlite3

conn=sqlite3.connect('music.sqlite')

cur=conn.cursor()

cur.execute('DROPTABLEIFEXISTSTracks')

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

conn.close().

The connect operationmakesa"connection"tothedatabasestoredinthe
file music.sqlite inthecurrentdirectory.Ifthefiledoesnotexist,itwillbecreated.The
reasonthisiscalleda"connection"isthatsometimesthedatabaseisstoredona
separate"databaseserver"from theserveronwhichwearerunningourapplication.In
oursimpleexamplesthedatabasewilljustbealocalfileinthesamedirectoryasthe
Pythoncodewearerunning.

A cursor islikeafilehandlethatwecanusetoperform operationsonthedatastoredin
thedatabase.Calling cursor() isverysimilarconceptuallytocalling open() whendealing
withtextfiles.

ADatabaseCursor

Oncewehavethecursor,wecanbegintoexecutecommandsonthecontentsofthe
databaseusingthe execute() method.

Databasecommandsareexpressedinaspeciallanguagethathasbeenstandardized
acrossmanydifferentdatabasevendorstoallowustolearnasingledatabaselanguage.
Thedatabaselanguageiscalled StructuredQueryLanguage or SQL forshort.

Inourexample,weareexecutingtwoSQLcommandsinourdatabase.Asaconvention,
wewillshowtheSQLkeywordsinuppercaseandthepartsofthecommandthatweare
adding(suchasthetableandcolumnnames)willbeshowninlowercase.

ThefirstSQLcommandremovesthe Tracks tablefrom thedatabaseifitexists.This
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patternissimplytoallowustorunthesameprogram tocreatethe Tracks tableover
andoveragainwithoutcausinganerror.Notethatthe DROPTABLE commanddeletes
thetableandallofitscontentsfrom thedatabase(i.e.,thereisno"undo").

cur.execute('DROPTABLEIFEXISTSTracks')

Thesecondcommandcreatesatablenamed Tracks withatextcolumnnamed title and
anintegercolumnnamed plays.

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

4.3Retrieveand/orinsertarecord:

friend=u['screen_name']

cur.execute('SELECTidFROM PeopleWHEREname=?LIMIT1',

(friend,))

try:

friend_id=cur.fetchone()[0]

countold=countold+1

except:

cur.execute('''INSERTORIGNOREINTOPeople(name,retrieved)

VALUES(?,0)''',(friend,))

conn.commit()

ifcur.rowcount!=1:

print('Errorinsertingaccount:',friend)

continue

friend_id=cur.lastrowid

countnew=countnew+1

4.4Threekindsofkeys

 A logicalkey isakeythatthe"realworld"mightusetolookuparow.Inour
exampledatamodel,the name fieldisalogicalkey.Itisthescreennameforthe
userandweindeedlookupauser'srowseveraltimesintheprogram using
the name field.Youwilloftenfindthatitmakessensetoadd
a UNIQUE constrainttoalogicalkey.Sincethelogicalkeyishowwelookupa
rowfrom theoutsideworld,itmakeslittlesensetoallowmultiplerowswiththe
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samevalueinthetable.

 A primarykey isusuallyanumberthatisassignedautomaticallybythedatabase.
Itgenerallyhasnomeaningoutsidetheprogram andisonlyusedtolinkrows
from differenttablestogether.Whenwewanttolookuparowinatable,usually
searchingfortherowusingtheprimarykeyisthefastestwaytofindtherow.
Sinceprimarykeysareintegernumbers,theytakeupverylittlestorageandcan
becomparedorsortedveryquickly.Inourdatamodel,the id fieldisanexample
ofaprimarykey.

 A foreignkey isusuallyanumberthatpointstotheprimarykeyofanassociated
rowinadifferenttable.Anexampleofaforeignkeyinourdatamodelis
the from_id.

attribute
Oneofthevalueswithinatuple.Morecommonlycalleda"column"or"field".

constraint

Whenwetellthedatabasetoenforcearuleonafieldorarowinatable.Acommon

constraintistoinsistthattherecanbenoduplicatevaluesinaparticularfield(i.e.,all

thevaluesmustbeunique).

cursor

AcursorallowsyoutoexecuteSQLcommandsinadatabaseandretrievedatafrom the

database.Acursorissimilartoasocketorfilehandlefornetworkconnectionsandfiles,

respectively.

databasebrowser

Apieceofsoftwarethatallowsyoutodirectlyconnecttoadatabaseandmanipulate

thedatabasedirectlywithoutwritingaprogram.

foreignkey

Anumerickeythatpointstotheprimarykeyofarowinanothertable.Foreignkeys

establishrelationshipsbetweenrowsstoredindifferenttables.

index

Additionaldatathatthedatabasesoftwaremaintainsasrowsandinsertsintoatableto

makelookupsveryfast.

logicalkey

Akeythatthe"outsideworld"usestolookupaparticularrow.Forexampleinatableof
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useraccounts,aperson'semailaddressmightbeagoodcandidateasthelogicalkey

fortheuser'sdata.

normalization:Designingadatamodelsothatnodataisreplicated.Westoreeachitem

ofdataatoneplaceinthedatabaseandreferenceitelsewhereusingaforeignkey.

primarykey

Anumerickeyassignedtoeachrowthatisusedtorefertoonerowinatablefrom

anothertable.Oftenthedatabaseisconfiguredtoautomaticallyassignprimarykeysas

rowsareinserted.

relation

Anareawithinadatabasethatcontainstuplesandattributes.Moretypicallycalleda

"table".

tuple

Asingleentryinadatabasetablethatisasetofattributes.Moretypicallycalled"row".

4.5UsingJOINtoretrievedata:

Nowthatwehavefollowedtherulesofdatabasenormalizationandhavedata
separatedintotwotables,linkedtogetherusingprimaryandforeignkeys,weneedtobe
abletobuilda SELECT thatreassemblesthedataacrossthetables.

SQLusesthe JOIN clausetoreconnectthesetables.Inthe JOIN clauseyouspecifythe
fieldsthatareusedtoreconnecttherowsbetweenthetables.

Thefollowingisanexampleofa SELECT witha JOIN clause:

SELECT*FROM FollowsJOINPeople

ONFollows.from_id=People.idWHEREPeople.id=1
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5.Visualizingdata
SofarwehavebeenlearningthePythonlanguageandthenlearninghowtousePython,
thenetwork,anddatabasestomanipulatedata.

Inthischapter,wetakealookatthreecompleteapplicationsthatbringallofthese
thingstogethertomanageandvisualizedata.Youmightusetheseapplicationsas
samplecodetohelpgetyoustartedinsolvingareal-worldproblem.

EachoftheapplicationsisaZIPfilethatyoucandownloadandextractontoyour
computerandexecute.

5.1BuildingaGooglemapfrom geocodeddata

Inthisproject,weareusingtheGooglegeocodingAPItocleanupsomeuser-entered
geographiclocationsofuniversitynamesandthenplacingthedataonaGooglemap.
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GoogleMap

Togetstarted,downloadtheapplicationfrom:

www.py4e.com/code3/geodata.zip

Thefirstproblem tosolveisthatthefreeGooglegeocodingAPIisrate-limitedtoa
certainnumberofrequestsperday.Ifyouhavealotofdata,youmightneedtostopand
restartthelookupprocessseveraltimes.Sowebreaktheproblem intotwophases.

Inthefirstphasewetakeourinput"survey"datainthefile where.data andreaditone
lineatatime,andretrievethegeocodedinformationfrom Googleandstoreitina
database geodata.sqlite.BeforeweusethegeocodingAPIforeachuser-entered
location,wesimplychecktoseeifwealreadyhavethedataforthatparticularlineof
input.Thedatabaseisfunctioningasalocal"cache"ofourgeocodingdatatomake
sureweneveraskGoogleforthesamedatatwice.

Youcanrestarttheprocessatanytimebyremovingthefile geodata.sqlite.

Runthe geoload.py program.Thisprogram willreadtheinputlinesin where.data and
for each

line
checkto
seeifit

is already
in the

database.Ifwedon'thavethedataforthelocation,itwillcallthegeocodingAPIto
retrievethedataandstoreitinthedatabase.

Hereisasamplerunafterthereisalreadysomedatainthedatabase:

FoundindatabaseNortheasternUniversity

FoundindatabaseUniversityofHongKong,...

FoundindatabaseTechnion
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FoundindatabaseViswakarmaInstitute,Pune,India

FoundindatabaseUMD

FoundindatabaseTuftsUniversity

ResolvingMonashUniversity

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University

Retrieved2063characters{ "results":[

{'status':'OK','results':...}

ResolvingKokshetauInstituteofEconomicsandManagement

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Kokshetau+Inst...

Retrieved1749characters{ "results":[

{'status':'OK','results':...}

...

Thefirstfivelocationsarealreadyinthedatabaseandsotheyareskipped.The
program scanstothepointwhereitfindsnewlocationsandstartsretrievingthem.

The geoload.py program canbestoppedatanytime,andthereisacounterthatyoucan
usetolimitthenumberofcallstothegeocodingAPIforeachrun.Giventhat
the where.data onlyhasafewhundreddataitems,youshouldnotrunintothedailyrate
limit,butifyouhadmoredataitmighttakeseveralrunsoverseveraldaystogetyour
databasetohaveallofthegeocodeddataforyourinput.

Onceyouhavesomedataloadedinto geodata.sqlite,youcanvisualizethedatausing
the geodump.py program.Thisprogram readsthedatabaseandwritesthe
file where.js withthelocation,latitude,andlongitudeintheform ofexecutable
JavaScriptcode.

5.2Visualizingnetworksandinterconnections

Inthisapplication,wewillperform someofthefunctionsofasearchengine.Wewill
firstspiderasmallsubsetofthewebandrunasimplifiedversionoftheGooglepage
rankalgorithm todeterminewhichpagesaremosthighlyconnected,andthenvisualize
thepagerankandconnectivityofoursmallcorneroftheweb.WewillusetheD3
JavaScriptvisualization

library http://d3js.org/ toproducethevisualizationoutput.

5.3Visualizingmaildata
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Uptothispointinthebook,youhavebecomequitefamiliarwithour mbox-
short.txt and mbox.txt datafiles.Nowitistimetotakeouranalysisofemaildatatothe
nextlevel.

Intherealworld,sometimesyouhavetopulldownmaildatafrom servers.Thatmight
takequitesometimeandthedatamightbeinconsistent,error-filled,andneedalotof
cleanuporadjustment.Inthissection,weworkwithanapplicationthatisthemost
complexsofarandpulldownnearlyagigabyteofdataandvisualizeit.

Wewillbeusingdatafrom afreeemaillistarchivingservicecalled www.gmane.org.
Thisserviceisverypopularwithopensourceprojectsbecauseitprovidesanice
searchablearchiveoftheiremailactivity.Theyalsohaveaveryliberalpolicyregarding
accessingtheirdatathroughtheirAPI.Theyhavenoratelimits,butaskthatyoudon't
overloadtheirserviceandtakeonlythedatayouneed.Youcanreadgmane'stermsand
conditionsatthispage:

http://gmane.org/export.php

AWordCloudfrom theSakaiDeveloperList

Youcandownloadthisapplicationfrom:
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www.py4e.com/code3/gmane.zipItisveryimportantthatyoumakeuseofthe
gmane.orgdataresponsiblybyaddingdelaystoyouraccessoftheirservicesand
spreadinglong-runningjobsoveralongerperiodoftime.Donotabusethisfreeservice
andruinitfortherestofus.WhentheSakaiemaildatawasspideredusingthissoftware,
itproducednearlyaGigabyteofdata

SakaiMailActivitybyOrganization

Thisisarelativelycomplexandsophisticatedapplicationandhasfeaturestodosome
realdataretrieval,cleaning,andvisualization.

6.AWS

AboutLambdafunctionsandcustom skills
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UsingaLambdafunctionforyourserviceeliminatessomeofthecomplexityaroundsettingupand

managingyourownendpoint:

 Youdonotneedtoadministerormanageanyofthecomputeresourcesforyourservice.

 YoudonotneedanSSLcertificate.

 Youdonotneedtoverifythatrequestsarecomingfrom theAlexaserviceyourself.Accesstoexecute

yourfunctioniscontrolledbypermissionswithinAWSinstead.

 AWSLambdarunsyourcodeonlywhenyouneeditandscaleswithyourusage,sothereisnoneedto

provisionorcontinuouslyrunservers.

 AlexaencryptsitscommunicationswithLambdautilizingTLS.Seealso AWSsecuritybestpractices.

AllowedAWSLambdaRegions

ThelistofallowedAWSLambdaregionsislistedbelow.YoucanuseanyoftheseforyourAWSLambda

functionsifyoudeterminethatistheoptimalchoiceforyourskillconfiguration.

AllowedAWSLambdaregions

USEast(Ohio) EU(Frankfurt) AsiaPacific(HongKong)

USEast(N.Virginia) EU(Ireland) AsiaPacific(Mumbai)

USWest(N.California) EU(London) AsiaPacific(Seoul)

USWest(Oregon) EU(Paris) AsiaPacific(Singapore)

SouthAmerica(SaoPaulo) MiddleEast(Bahrain) AsiaPacific(Tokyo)

AddanAlexaSkillsKittrigger

Beforeyouaddthetrigger,copytheskillIDfrom thedeveloperconsole:

1. Openorcreateyourskillinthe developerconsole.
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2. Findtheskillinthelistandclick ViewSkillID belowtheskillname.CopytheIDfrom thepopup.

OnceyouhaveyourskillID,addthetriggertothefunction:

1. Logintothe AWSManagementConsole andnavigatetoAWSLambda.

2. Clickyourfunctioninthelisttoopentheconfigurationdetails.

3. Makesureyouareonthe Configuration page.

4. Inthe Designer section,under Addtriggers,click AlexaSkillsKit toselectthetrigger.

5. Under Configuretriggers,select Enable for SkillIDverification.

6. EnteryourskillIDinthe SkillID editbox.

7. Click Add.

8. Click Save tosavethechange.
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1.PythonforEverybody

1.1 ExploringDataUsingPython3

Whyshouldyoulearntowriteprograms?

Writingprograms(orprogramming)isaverycreativeandrewardingactivity.Youcan
writeprogramsformanyreasons,rangingfrom makingyourlivingtosolvingadifficult
dataanalysisproblem tohavingfuntohelpingsomeoneelsesolveaproblem.This
bookassumesthat everyone needstoknowhowtoprogram,andthatonceyouknow
howtoprogram youwillfigureoutwhatyouwanttodowithyournewfoundskills.



Programmersaddanoperatingsystem andasetofapplicationstothehardwareand
weendupwithaPersonalDigitalAssistantthatisquitehelpfulandcapableofhelping
usdomanydifferentthings.

Ourcomputersarefastandhavevastamountsofmemoryandcouldbeveryhelpfulto
usifweonlyknewthelanguagetospeaktoexplaintothecomputerwhatwewouldlike
itto"donext".Ifweknewthislanguage,wecouldtellthecomputertodotasksonour
behalfthatwererepetitive.Interestingly,thekindsofthingscomputerscandobestare
oftenthekindsofthingsthatwehumansfindboringandmind-numbing.

1.2Variables:

Oneofthemostpowerfulfeaturesofaprogramminglanguageistheabilityto
manipulate variables.Avariableisanamethatreferstoavalue.

An assignmentstatement createsnewvariablesandgivesthem values:

>>>message='Andnowforsomethingcompletelydifferent'

>>>n=17

>>>pi=3.1415926535897931

Thisexamplemakesthreeassignments.Thefirstassignsastringtoanewvariable
named message;thesecondassignstheinteger17to n;thethirdassignsthe
(approximate)valueof π to pi.

Todisplaythevalueofavariable,youcanuseaprintstatement:

>>>print(n)

17

>>>print(pi)

3.141592653589793

Thetypeofavariableisthetypeofthevalueitrefersto.



>>>type(message)

<class'str'>

>>>type(n)

<class'int'>

>>>type(pi)

<class'float'>

1.3Statements:

A statement isaunitofcodethatthePythoninterpretercanexecute.Wehaveseentwo
kindsofstatements:printbeinganexpressionstatementandassignment.

Ascriptusuallycontainsasequenceofstatements.Ifthereismorethanonestatement,
theresultsappearoneatatimeasthestatementsexecute.

Forexample,thescript

print(1)

x=2

print(x)

producestheoutput

1

2

1.4Expressions:

An expression isacombinationofvalues,variables,andoperators.Avalueallbyitself
isconsideredanexpression,andsoisavariable,sothefollowingarealllegal
expressions(assumingthatthevariable x hasbeenassignedavalue):

17

x

x+17

Booleanexpression
Anexpressionwhosevalueiseither True or False.

Chainedconditional



Aconditionalstatementwithaseriesofalternativebranches.
Comparisonoperator

Oneoftheoperatorsthatcomparesitsoperands: ==, !=, >, <, >=,and <=.
Conditionalstatement

Astatementthatcontrolstheflowofexecutiondependingonsomecondition.
Compoundstatement

Astatementthatconsistsofaheaderandabody.Theheaderendswithacolon
(:).Thebodyisindentedrelativetotheheader.

Logicaloperator
OneoftheoperatorsthatcombinesBooleanexpressions: and, or,and not.

Nestedconditional
Aconditionalstatementthatappearsinoneofthebranchesofanother
conditionalstatement.

traceback
Alistofthefunctionsthatareexecuting,printedwhenanexceptionoccurs.

2.PythonDataStructures

2.1Strings:

Astringisasequence

Astringisa sequence ofcharacters.Youcanaccessthecharactersoneatatimewith
thebracketoperator:

>>>fruit='banana'

>>>letter=fruit[1]

Thesecondstatementextractsthecharacteratindexposition1from the fruit variable
andassignsittothe letter variable.

Theexpressioninbracketsiscalledan index.Theindexindicateswhichcharacterinthe



sequenceyouwant(hencethename).

>>>print(letter)

a

Formostpeople,thefirstletterof"banana"is"b",not"a".ButinPython,theindexisan
offsetfrom thebeginningofthestring,andtheoffsetofthefirstletteriszero.

>>>letter=fruit[0]

>>>print(letter)

b

So"b"isthe0thletter("zero-th")of"banana","a"isthe1thletter("one-th"),and"n"isthe

2th("two-th")letter.

2.2Files

Persistence
Sofar,wehavelearnedhowtowriteprogramsandcommunicateourintentionsto
the CentralProcessingUnit usingconditionalexecution,functions,anditerations.We
havelearnedhowtocreateandusedatastructuresinthe MainMemory.TheCPUand
memoryarewhereoursoftwareworksandruns.Itiswhereallofthe"thinking"happens.

SecondaryMemory

Inthischapter,westarttoworkwith SecondaryMemory (orfiles).Secondarymemoryis
noterasedwhenthepoweristurnedoff.OrinthecaseofaUSBflashdrive,thedatawe
writefrom ourprogramscanberemovedfrom thesystem andtransportedtoanother
system.

Wewillprimarilyfocusonreadingandwritingtextfilessuchasthosewecreateinatext
editor.Laterwewillseehowtoworkwithdatabasefileswhicharebinaryfiles,



specificallydesignedtobereadandwrittenthroughdatabasesoftware.

2.3Lists

Alistisasequence

Likeastring,a list isasequenceofvalues.Inastring,thevaluesarecharacters;inalist,
theycanbeanytype.Thevaluesinlistarecalled elements orsometimes items.

Thereareseveralwaystocreateanewlist;thesimplestistoenclosetheelementsin
squarebrackets("["and"]"):

[10,20,30,40]

['crunchyfrog','ram bladder','larkvomit']

Alistwithinanotherlistis nested.

Alistthatcontainsnoelementsiscalledanemptylist;youcancreateonewithempty
brackets, [].

>>>cheeses=['Cheddar','Edam','Gouda']

>>>numbers=[17,123]

>>>empty=[]

>>>print(cheeses,numbers,empty)

'Cheddar','Edam','Gouda'][17,123]

Listsaremutable

Thesyntaxforaccessingtheelementsofalististhesameasforaccessingthe
charactersofastring:thebracketoperator.Theexpressioninsidethebrackets
specifiestheindex.Rememberthattheindicesstartat0:

>>>print(cheeses[0])

Cheddar

2.4Dictionaries:

A dictionary islikealist,butmoregeneral.Inalist,theindexpositionshavetobe
integers;inadictionary,theindicescanbe(almost)anytype.

Thefunction dict createsanewdictionarywithnoitems.Because dict isthenameofa
built-infunction,youshouldavoidusingitasavariablename.



>>>eng2sp=dict()

>>>print(eng2sp)

{}

Thecurlybrackets, {},representanemptydictionary.Toadditemstothedictionary,you
canusesquarebrackets:

>>>eng2sp['one']='uno'

Thislinecreatesanitem thatmapsfrom thekey 'one' tothevalue"uno".Ifweprintthe
dictionaryagain,weseeakey-valuepairwithacolonbetweenthekeyandvalue:

>>>print(eng2sp)

{'one':'uno'}

Thisoutputformatisalsoaninputformat.Forexample,youcancreateanewdictionary
withthreeitems.Butifyouprint eng2sp,youmightbesurprised:

>>>eng2sp={'one':'uno','two':'dos','three':'tres'}

>>>print(eng2sp)

{'one':'uno','three':'tres','two':'dos'}

2.5Tuples:

Atuple isasequenceofvaluesmuchlikealist.Thevaluesstoredinatuplecanbeany
type,andtheyareindexedbyintegers.Theimportantdifferenceisthattuples
are immutable.Tuplesarealso comparable and hashable sowecansortlistsofthem
andusetuplesaskeyvaluesinPythondictionaries.

>>>t='a','b','c','d','e'

Althoughitisnotnecessary,itiscommontoenclosetuplesinparenthesestohelpus
quicklyidentifytupleswhenwelookatPythoncode:

>>>t=('a','b','c','d','e')

Tocreateatuplewithasingleelement,youhavetoincludethefinalcomma:

>>>t1=('a',)



>>>type(t1)

<type'tuple'>

Anotherwaytoconstructatupleisthebuilt-infunction tuple.Withnoargument,it
createsanemptytuple:

>>>t=tuple()

>>>print(t)

()

3.UsingPythontoAccessWebData

3.1Regularexpressions:

Sofarwehavebeenreadingthroughfiles,lookingforpatternsandextractingvarious
bitsoflinesthatwefindinteresting.Wehavebeenusingstringmethods
like split and find andusinglistsandstringslicingtoextractportionsofthelines.

Theregularexpressionlibrary e mustbeimportedintoyourprogram beforeyoucanuse
it.Thesimplestuseoftheregularexpressionlibraryisthe search() function.The
followingprogram demonstratesatrivialuseofthesearchfunction.

#Searchforlinesthatcontain'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('From:',line):

print(line)



Weopenthefile,loopthrougheachline,andusetheregularexpression search() toonly
printoutlinesthatcontainthestring"From:".Thisprogram doesnotusetherealpower
ofregularexpressions,sincewecouldhavejustaseasilyused line.Find() to
accomplishthesameresult.

Thepoweroftheregularexpressionscomeswhenweaddspecialcharacterstothe
searchstringthatallowustomorepreciselycontrolwhichlinesmatchthestring.
Addingthesespecialcharacterstoourregularexpressionallowustodosophisticated
matchingandextractionwhilewritingverylittlecode.

#Searchforlinesthatstartwith'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:',line):

print(line)

#Code:http://www.py4e.com/code3/re02.py

3.2Charactermatchinginregularexpressions:

Thereareanumberofotherspecialcharactersthatletusbuildevenmorepowerful
regularexpressions.Themostcommonlyusedspecialcharacteristheperiodorfull
stop,whichmatchesanycharacter.

Inthefollowingexample,theregularexpression F..m: wouldmatchanyofthestrings
"From:","Fxxm:","F12m:",or"F!@m:"sincetheperiodcharactersintheregular
expressionmatchanycharacter.

#Searchforlinesthatstartwith'F',followedby

#2characters,followedby'm:'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂F..m:',line):



print(line)

#Code:http://www.py4e.com/code3/re03.py

#SearchforlinesthatstartwithFrom andhaveanatsign

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:.+@',line):

print(line)

3.3HypertextTransferProtocol–HTTP:

A socket ismuchlikeafile,exceptthatasinglesocketprovidesatwo-wayconnection
betweentwoprograms.Youcanbothreadfrom andwritetothesamesocket.Ifyou
writesomethingtoasocket,itissenttotheapplicationattheotherendofthesocket.If
youreadfrom thesocket,youaregiventhedatawhichtheotherapplicationhassent.

3.4eXtensibleMarkupLanguage-XML



XMLlooksverysimilartoHTML,butXMLismorestructuredthanHTML.Hereisa
sampleofanXMLdocument:

<person>

<name>Chuck</name>

<phonetype="intl">

+17343034456

</phone>

<emailhide="yes"/></person>

3.5JavaScriptObjectNotation–JSON:

TheJSONformatwasinspiredbytheobjectandarrayformatusedintheJavaScript
language.ButsincePythonwasinventedbeforeJavaScript,Python'ssyntaxfor
dictionariesandlistsinfluencedthesyntaxofJSON.SotheformatofJSONisnearly
identicaltoacombinationofPythonlistsanddictionaries.

HereisaJSONencodingthatisroughlyequivalenttothesimpleXMLfrom above:

{

"name":"Chuck",

"phone":{

"type":"intl",

"number":"+17343034456"

},

"email":{

"hide":"yes"

}



4.UsingDatabaseswithPython

A database isa filethatisorganized forstoring data.Mostdatabasesare

organizedlikeadictionaryinthesensethattheymapfrom keystovalues.Thebiggest

differenceisthatthedatabaseisondisk(orotherpermanentstorage),soitpersists

aftertheprogram ends.Becauseadatabaseisstoredonpermanentstorage,itcan

storefarmoredatathanadictionary,whichislimitedtothesizeofthememoryinthe

computer.

Therearemanydifferentdatabasesystemswhichareusedforawidevarietyof

purposesincluding:Oracle,MySQL,MicrosoftSQLServer,PostgreSQL,andSQLite.We

focusonSQLiteinthisbookbecauseitisaverycommondatabaseandisalreadybuilt

into Python.SQLiteisdesignedto be embedded into otherapplicationsto provide

databasesupportwithintheapplication.Forexample,theFirefoxbrowseralsousesthe

SQLitedatabaseinternallyasdomanyotherproducts.

4.1Databaseconcepts:

Whenyoufirstlookatadatabaseitlookslikeaspreadsheetwithmultiplesheets.The
primarydatastructuresinadatabaseare: tables, rows,and columns.



RelationalDatabases

4.2Creatingadatabasetable:

DatabasesrequiremoredefinedstructurethanPythonlistsordictionaries1.

Whenwecreateadatabase table wemusttellthedatabaseinadvancethenamesof
eachofthe columns inthetableandthetypeofdatawhichweareplanningtostorein
each column.Whenthedatabasesoftwareknowsthetypeofdataineachcolumn,it
canchoosethemostefficientwaytostoreandlookupthedatabasedonthetypeof
data.
YoucanlookatthevariousdatatypessupportedbySQLiteatthefollowingurl

Definingstructureforyourdataupfrontmayseem inconvenientatthebeginning,but

thepayoffisfastaccesstoyourdataevenwhenthedatabasecontainsalargeamount

ofdata.

Thecodetocreateadatabasefileandatablenamed Tracks withtwocolumnsinthe
databaseisasfollows:

importsqlite3

conn=sqlite3.connect('music.sqlite')

cur=conn.cursor()

cur.execute('DROPTABLEIFEXISTSTracks')

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

conn.close().

The connect operationmakesa"connection"tothedatabasestoredinthe
file music.sqlite inthecurrentdirectory.Ifthefiledoesnotexist,itwillbecreated.The
reasonthisiscalleda"connection"isthatsometimesthedatabaseisstoredona
separate"databaseserver"from theserveronwhichwearerunningourapplication.In
oursimpleexamplesthedatabasewilljustbealocalfileinthesamedirectoryasthe
Pythoncodewearerunning.

A cursor islikeafilehandlethatwecanusetoperform operationsonthedatastoredin
thedatabase.Calling cursor() isverysimilarconceptuallytocalling open() whendealing



withtextfiles.

ADatabaseCursor

Oncewehavethecursor,wecanbegintoexecutecommandsonthecontentsofthe
databaseusingthe execute() method.

Databasecommandsareexpressedinaspeciallanguagethathasbeenstandardized
acrossmanydifferentdatabasevendorstoallowustolearnasingledatabaselanguage.
Thedatabaselanguageiscalled StructuredQueryLanguage or SQL forshort.

Inourexample,weareexecutingtwoSQLcommandsinourdatabase.Asaconvention,
wewillshowtheSQLkeywordsinuppercaseandthepartsofthecommandthatweare
adding(suchasthetableandcolumnnames)willbeshowninlowercase.

ThefirstSQLcommandremovesthe Tracks tablefrom thedatabaseifitexists.This
patternissimplytoallowustorunthesameprogram tocreatethe Tracks tableover
andoveragainwithoutcausinganerror.Notethatthe DROPTABLE commanddeletes
thetableandallofitscontentsfrom thedatabase(i.e.,thereisno"undo").

cur.execute('DROPTABLEIFEXISTSTracks')

Thesecondcommandcreatesatablenamed Tracks withatextcolumnnamed title and
anintegercolumnnamed plays.

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

4.3Retrieveand/orinsertarecord:

friend=u['screen_name']

cur.execute('SELECTidFROM PeopleWHEREname=?LIMIT1',

(friend,))

try:

friend_id=cur.fetchone()[0]



countold=countold+1

except:

cur.execute('''INSERTORIGNOREINTOPeople(name,retrieved)

VALUES(?,0)''',(friend,))

conn.commit()

ifcur.rowcount!=1:

print('Errorinsertingaccount:',friend)

continue

friend_id=cur.lastrowid

countnew=countnew+1

4.4Threekindsofkeys

 A logicalkey isakeythatthe"realworld"mightusetolookuparow.Inour
exampledatamodel,the name fieldisalogicalkey.Itisthescreennameforthe
userandweindeedlookupauser'srowseveraltimesintheprogram using
the name field.Youwilloftenfindthatitmakessensetoadd
a UNIQUE constrainttoalogicalkey.Sincethelogicalkeyishowwelookupa
rowfrom theoutsideworld,itmakeslittlesensetoallowmultiplerowswiththe
samevalueinthetable.

 A primarykey isusuallyanumberthatisassignedautomaticallybythedatabase.
Itgenerallyhasnomeaningoutsidetheprogram andisonlyusedtolinkrows
from differenttablestogether.Whenwewanttolookuparowinatable,usually
searchingfortherowusingtheprimarykeyisthefastestwaytofindtherow.
Sinceprimarykeysareintegernumbers,theytakeupverylittlestorageandcan
becomparedorsortedveryquickly.Inourdatamodel,the id fieldisanexample
ofaprimarykey.

 A foreignkey isusuallyanumberthatpointstotheprimarykeyofanassociated
rowinadifferenttable.Anexampleofaforeignkeyinourdatamodelis
the from_id.

4.5UsingJOINtoretrievedata:

Nowthatwehavefollowedtherulesofdatabasenormalizationandhavedata
separatedintotwotables,linkedtogetherusingprimaryandforeignkeys,weneedtobe
abletobuilda SELECT thatreassemblesthedataacrossthetables.

SQLusesthe JOIN clausetoreconnectthesetables.Inthe JOIN clauseyouspecifythe
fieldsthatareusedtoreconnecttherowsbetweenthetables.



Thefollowingisanexampleofa SELECT witha JOIN clause:

SELECT*FROM FollowsJOINPeople

ONFollows.from_id=People.idWHEREPeople.id=1

5.Visualizingdata
So,farwehavebeenlearningthePythonlanguageandthenlearninghowtouse

Python,thenetwork,anddatabasestomanipulatedata.

Inthischapter,wetakealookatthreecompleteapplicationsthatbringallofthese
thingstogethertomanageandvisualizedata.Youmightusetheseapplicationsas
samplecodetohelpgetyoustartedinsolvingareal-worldproblem.

EachoftheapplicationsisaZIPfilethatyoucandownloadandextractontoyour
computerandexecute.

5.1BuildingaGooglemapfrom geocodeddata

Inthisproject,weareusingtheGooglegeocodingAPItocleanupsomeuser-entered
geographiclocationsofuniversitynamesandthenplacingthedataonaGooglemap.

GoogleMap



Togetstarted,downloadtheapplicationfrom:

www.py4e.com/code3/geodata.zip

Thefirstproblem tosolveisthatthefreeGooglegeocodingAPIisrate-limitedtoa
certainnumberofrequestsperday.Ifyouhavealotofdata,youmightneedtostopand
restartthelookupprocessseveraltimes.Sowebreaktheproblem intotwophases.

Inthefirstphasewetakeourinput"survey"datainthefile where.data andreaditone
lineatatime,andretrievethegeocodedinformationfrom Googleandstoreitina
database geodata.sqlite.BeforeweusethegeocodingAPIforeachuser-entered
location,wesimplychecktoseeifwealreadyhavethedataforthatparticularlineof
input.Thedatabaseisfunctioningasalocal"cache"ofourgeocodingdatatomake
sureweneveraskGoogleforthesamedatatwice.

Youcanrestarttheprocessatanytimebyremovingthefile geodata.sqlite.

Runthe geoload.py program.Thisprogram willreadtheinputlinesin where.data and
foreachlinechecktoseeifitisalreadyinthedatabase.Ifwedon'thavethedatafor
thelocation,itwillcallthegeocodingAPItoretrievethedataandstoreitinthe
database.

Hereisasamplerunafterthereisalreadysomedatainthedatabase:

FoundindatabaseNortheasternUniversity

Fo
un
di
nd
ata
ba
se
Uni
ver
sity
of

Ho
ng
Ko
ng,...

FoundindatabaseTechnion

FoundindatabaseViswakarmaInstitute,Pune,India

FoundindatabaseUMD

FoundindatabaseTuftsUniversity



ResolvingMonashUniversity

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University

Retrieved2063characters{ "results":[

{'status':'OK','results':...}

ResolvingKokshetauInstituteofEconomicsandManagement

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Kokshetau+Inst...

Retrieved1749characters{ "results":[

{'status':'OK','results':...}

...

Thefirstfivelocationsarealreadyinthedatabaseandsotheyareskipped.The
program scanstothepointwhereitfindsnewlocationsandstartsretrievingthem.

The geoload.py program canbestoppedatanytime,andthereisacounterthatyoucan
usetolimitthenumberofcallstothegeocodingAPIforeachrun.Giventhat
the where.data onlyhasafewhundreddataitems,youshouldnotrunintothedailyrate
limit,butifyouhadmoredataitmighttakeseveralrunsoverseveraldaystogetyour
databasetohaveallofthegeocodeddataforyourinput.

Onceyouhavesomedataloadedinto geodata.sqlite,youcanvisualizethedatausing
the geodump.py program.Thisprogram readsthedatabaseandwritesthe
file where.js withthelocation,latitude,andlongitudeintheform ofexecutable
JavaScriptcode.

5.2Visualizingnetworksandinterconnections

Inthisapplication,wewillperform someofthefunctionsofasearchengine.Wewill
firstspiderasmallsubsetofthewebandrunasimplifiedversionoftheGooglepage
rankalgorithm todeterminewhichpagesaremosthighlyconnected,andthenvisualize
thepagerankandconnectivityofoursmallcorneroftheweb.WewillusetheD3
JavaScriptvisualization

library http://d3js.org/ toproducethevisualizationoutput.

5.3Visualizingmaildata

Uptothispointinthebook,youhavebecomequitefamiliarwithour mbox-
short.txt and mbox.txt datafiles.Nowitistimetotakeouranalysisofemaildatatothe
nextlevel.

Intherealworld,sometimesyouhavetopulldownmaildatafrom servers.Thatmight
takequitesometimeandthedatamightbeinconsistent,error-filled,andneedalotof



cleanuporadjustment.Inthissection,weworkwithanapplicationthatisthemost
complexsofarandpulldownnearlyagigabyteofdataandvisualizeit.

Wewillbeusingdatafrom afreeemaillistarchivingservicecalled www.gmane.org.
Thisserviceisverypopularwithopensourceprojectsbecauseitprovidesanice

searchablearchiveoftheiremailactivity.Theyalsohaveaveryliberalpolicyregarding
accessingtheirdatathroughtheirAPI.Theyhavenoratelimits,butaskthatyoudon't
overloadtheirserviceandtakeonlythedatayouneed.Youcanreadgmane'stermsand
conditionsatthispage:

http://gmane.org/export.php

AWordCloudfrom theSakaiDeveloperList

Youcandownloadthisapplicationfrom:

www.py4e.com/code3/gmane.zipItisveryimportantthatyoumakeuseofthe
gmane.orgdataresponsiblybyaddingdelaystoyouraccessoftheirservicesand
spreading long-runningjobs
overalonger periodoftime.Do
notabuse thisfreeservice
andruinitfor therestof
us.Whenthe Sakaiemaildata
wasspidered usingthissoftware,
itproduced nearlyaGigabyte
ofdata

SakaiMail Activityby
Organization



Thisisarelativelycomplexandsophisticatedapplicationandhasfeaturestodosome
realdataretrieval,cleaning,andvisualization.

6.AWS

AboutLambdafunctionsandcustom skills

UsingaLambdafunctionforyourserviceeliminatessomeofthecomplexityaroundsettingupand

managingyourownendpoint:

 Youdonotneedtoadministerormanageanyofthecomputeresourcesforyourservice.

 YoudonotneedanSSLcertificate.

 Youdonotneedtoverifythatrequestsarecomingfrom theAlexaserviceyourself.Accesstoexecute

yourfunctioniscontrolledbypermissionswithinAWSinstead.

 AWSLambdarunsyourcodeonlywhenyouneeditandscaleswithyourusage,sothereisnoneedto

provisionorcontinuouslyrunservers.

 AlexaencryptsitscommunicationswithLambdautilizingTLS.Seealso AWSsecuritybestpractices.

AllowedAWSLambdaRegions

ThelistofallowedAWSLambdaregionsislistedbelow.YoucanuseanyoftheseforyourAWSLambda

functionsifyoudeterminethatistheoptimalchoiceforyourskillconfiguration.

AllowedAWSLambdaregions



AllowedAWSLambdaregions

USEast(Ohio) EU(Frankfurt) AsiaPacific(HongKong)

USEast(N.Virginia) EU(Ireland) AsiaPacific(Mumbai)

USWest(N.California) EU(London) AsiaPacific(Seoul)

USWest(Oregon) EU(Paris) AsiaPacific(Singapore)

SouthAmerica(SaoPaulo) MiddleEast(Bahrain) AsiaPacific(Tokyo)

AddanAlexaSkillsKittrigger

Beforeyouaddthetrigger,copytheskillIDfrom thedeveloperconsole:

1. Openorcreateyourskillinthe developerconsole.

2. Findtheskillinthelistandclick ViewSkillID belowtheskillname.CopytheIDfrom thepopup.

OnceyouhaveyourskillID,addthetriggertothefunction:

1. Logintothe AWSManagementConsole andnavigatetoAWSLambda.

2. Clickyourfunctioninthelisttoopentheconfigurationdetails.

3. Makesureyouareonthe Configuration page.

4. Inthe Designer section,under Addtriggers,click AlexaSkillsKit toselectthetrigger.

5. Under Configuretriggers,select Enable for SkillIDverification.

6. EnteryourskillIDinthe SkillID editbox.

7. Click Add.

8. Click Save tosavethechange.
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Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

We are surrounded in our daily lives with computers ranging from laptops to cell phones. We can 

think of these computers as our "personal assistants" who can take care of many things on our 

behalf. The hardware in our current-day computers is essentially built to continuously ask us the 

question, "What would you like me to do next?" 

 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

For example, look at the first three paragraphs of this chapter and tell me the most commonly used 

word and how many times the word is used. While you were able to read and understand the words 

in a few seconds, counting them is almost painful because it is not the kind of problem that human 

minds are designed to solve. For a computer the opposite is true, reading and understanding text 
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from a piece of paper is hard for a computer to do but counting the words and telling you how 

many times the most used word was used is very easy for the computer. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

This example makes three assignments. The first assigns a string to a new variable named message; 

the second assigns the integer 17 to n; the third assigns the (approximate) value of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print (n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

When you type a statement in interactive mode, the interpreter executes it and displays the result, 

if there is one. 
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A script usually contains a sequence of statements. If there is more than one statement, the results 

appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 

The assignment statement produces no output. 

1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions (assuming 

that the variable x has been assigned a value): 

17 

x 

x + 17 

But in a script, an expression all by itself doesn't do anything! This is a common source of 

confusion for beginners. 

Exercise 1: Type the following statements in the Python interpreter to see what they do: 

5 

x = 5 

x + 1 

 
boolean expression 

An expression whose value is either True or False. 

branch 

One of the alternative sequences of statements in a conditional statement. 

chained conditional 

A conditional statement with a series of alternative branches. 
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comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

condition 

The boolean expression in a conditional statement that determines which branch is 

executed. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

guardian pattern 

Where we construct a logical expression with additional comparisons to take advantage of 

the short-circuit behavior. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

But you might not get what you expect: 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 
String Indexes 

You can use any expression, including variables and operators, as an index, but the value of the 

index has to be an integer. Otherwise you get: 

>>>letter = fruit[1.5] 

TypeError: string indices must be integers 
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2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our software 

works and runs. It is where all of the "thinking" happens. 

But if you recall from our hardware architecture discussions, once the power is turned off, anything 

stored in either the CPU or main memory is erased. So up to now, our programs have just been 

transient fun exercises to learn Python. 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 
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A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

As you might expect, you can assign list values to variables: 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

['Cheddar', 'Edam', 'Gouda'] [17, 123] [] 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember that 

the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

You can think of a dictionary as a mapping between a set of indices (which are called keys) and a 

set of values. Each key maps to a value. The association of a key and a value is called a key-value 

pair or sometimes an item. 
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The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 

Tuples are immutable 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

Syntactically, a tuple is a comma-separated list of values: 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
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>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Without the comma Python treats ('a') as an expression with a string in parentheses that 

evaluates to a string: 

>>> t2 = ('a') 

>>>type(t2) 

<type 'str'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of lines 

that we find interesting. We have been using string methods like split and find and using lists and 

string slicing to extract portions of the lines. 

This task of searching and extracting is so common that Python has a very powerful library 

called regular expressions that handles many of these tasks quite elegantly. The reason we have 

not introduced regular expressions earlier in the book is because while they are very powerful, 

they are a little complicated and their syntax are difficult.Regular expressions are almost their own 

little programming language for searching and parsing strings.  

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 
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line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 
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3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

But if you try to read a socket when the program on the other end of the socket has not sent any 

data, you just sit and wait. If the programs on both ends of the socket simply wait for some data 

without sending anything, they will wait for a very long time, so an important part of programs 

that communicate over the Internet is to have some sort of protocol. 

A protocol is a set of precise rules that determine who is to go first, what they are to do, and then 

what the responses are to that message, and who sends next, and so on. In a sense the two 

applications at either end of the socket are doing a dance and making sure not to step on each 

other's toes. 

 

 

3.4  extensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 
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</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. But 

since Python was invented before JavaScript, Python's syntax for dictionaries and lists influenced 

the syntax of JSON. So the format of JSON is nearly identical to a combination of Python lists and 

dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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4. Using Databases with Python 

 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. When 

the database software knows the type of data in each column, it can choose the most efficient way 

to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 
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The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database using 

the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 
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In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again without 

causing an error. Note that the DROP TABLE command deletes the table and all of its contents 

from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 



21 
 

• A logical key is a key that the "real world" might use to look up a row. In our example data 

model, the name field is a logical key. It is the screen name for the user and we indeed look 

up a user's row several times in the program using the name field. You will often find that 

it makes sense to add a UNIQUE constraint to a logical key. Since the logical key is how 

we look up a row from the outside world, it makes little sense to allow multiple rows with 

the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from different 

tables together. When we want to look up a row in a table, usually searching for the row 

using the primary key is the fastest way to find the row. Since primary keys are integer 

numbers, they take up very little storage and can be compared or sorted very quickly. In 

our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

attribute 

One of the values within a tuple. More commonly called a "column" or "field". 

constraint 

When we tell the database to enforce a rule on a field or a row in a table. A common constraint is 

to insist that there can be no duplicate values in a particular field (i.e., all the values must be 

unique). 

cursor 

A cursor allows you to execute SQL commands in a database and retrieve data from the database. 

A cursor is similar to a socket or file handle for network connections and files, respectively. 

database browser 

A piece of software that allows you to directly connect to a database and manipulate the database 

directly without writing a program. 

foreign key 

A numeric key that points to the primary key of a row in another table. Foreign keys establish 

relationships between rows stored in different tables. 

index 

Additional data that the database software maintains as rows and inserts into a table to make 

lookups very fast. 

logical key 
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A key that the "outside world" uses to look up a particular row. For example in a table of user 

accounts, a person's email address might be a good candidate as the logical key for the user's data. 

normalization 

Designing a data model so that no data is replicated. We store each item of data at one place in the 

database and reference it elsewhere using a foreign key. 

primary key 

A numeric key assigned to each row that is used to refer to one row in a table from another table. 

Often the database is configured to automatically assign primary keys as rows are inserted. 

relation 

An area within a database that contains tuples and attributes. More typically called a "table". 

tuple 

A single entry in a database table that is a set of attributes. More typically called "row". 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build a SELECT that 

reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields that 

are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

 

               So far we have been learning the Python language and then learning how to use Python, 

the network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things together 

to manage and visualize data. You might use these applications as sample code to help get you 

started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

https://www.py4e.com/code3/geodata.zip
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In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a database geodata.sqlite. 

Before we use the geocoding API for each user-entered location, we simply check to see if we 

already have the data for that particular line of input. The database is functioning as a local "cache" 

of our geocoding data to make sure we never ask Google for the same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 
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The geoload.py program can be stopped at any time, and there is a counter that you can use to limit 

the number of calls to the geocoding API for each run. Given that the where.data only has a few 

hundred data items, you should not run into the daily rate limit, but if you had more data it might 

take several runs over several days to get your database to have all of the geocoded data for your 

input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://d3js.org/
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5.3Visualizing mail data 

 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or adjustment. 

In this section, we work with an application that is the most complex so far and pull down nearly 

a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This service 

is very popular with open source projects because it provides a nice searchable archive of their 

email activity. They also have a very liberal policy regarding accessing their data through their 

API. They have no rate limits, but ask that you don't overload their service and take only the data 

you need. You can read gmane's terms and conditions at this page: 

 

 

 

 

 

 

 

 

 

 

When the Sakai email data was 

spidered using this software, it produced nearly a Gigabyte of data and took a number of runs on 

several days. The file README.txt in the above ZIP may have instructions as to how you can 

download a pre-spidered copy of the content.sqlite file for a majority of the Sakai email corpus so 

you don't have to spider for five days just to run the programs. If you download the pre-spidered 

content, you should still run the spidering process to catch up with more recent messages. 

The first step is to spider the gmane repository. The base URL is hard-coded in the gmane.py and 

is hard-coded to the Sakai developer list. You can spider another repository by changing that base 

url. Make sure to delete the content.sqlite file if you switch the base url. 

The gmane.py file operates as a responsible caching spider in that it runs slowly and retrieves 

one mail message per second so as to avoid getting throttled by gmane. It stores all of its data in 

a database and can be interrupted and restarted as often as needed. It may take many hours to 

pull all the data down. So you may need to restart several times. 

http://www.gmane.org/
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Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
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6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 

The business-to-consumer aspect of electronic commerce (e-commerce) is the most 

visible business use of the World Wide Web. The primary goal of an e-commerce site 

is to sell goods and services online. This project deals with developing an e-commerce 

website for Online Book Sale. It provides the user with a catalog of different books 

available for purchase in the store. In order to facilitate online purchase a shopping 

cart is provided to the user. The system is implemented using a 3-tier approach, with a 

backend database, a middle tier of Sun J2EE 1.4 application server and JSP, and a 

web browser as the front end client. In order to develop an e-commerce website, a 

number of Technologies must be studied and understood. These include multi-tiered 

architecture, server and client side scripting techniques, implementation technologies 

such as JSP, programming language (such as JAVA, JavaScript, and HTML), 

relational databases (such as MySQL, Access). This is a project with the objective to 

develop a basic website where a consumer is provided with a shopping cart 

application and also to know about the technologies used to develop such an 

application. This document will discuss each of the underlying technologies to create 

and implement an e-book store 
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1. INTRODUCTION 

 

Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. The 

Online Book Store (OBS) application enables vendor to setup online book store, 

customers to browse through the books, and a system administrator to approve and 

reject requests for new books and maintain lists of book categories. 

 

 

 

 

 

 

 

 



  

2 

 

2. PROBLEM DEFINITION 

 

                Online bookstore software projects that acts as a central database containing 

various books in stock along with their title, author and cost. This project is a website 

that acts as a central book store. This web project is developed using asp.net as the 

front end and Microsoft access as a back-end. The Microsoft access database stores 

various book related details. A user visiting the website can see a wide range of books 

arranged in respective categories. The user may select desired book and view its price. 

The user may even search for specific books on the website. Once the user selects a 

book, he then has to fill in a form and the book is booked for the user. 
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3. SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

             In Existing system, there are only limited facilities regarding purchase and 

payment for the product. There is no special mention for online cash and cash on 

delivery equally.  

 

DISADVANTAGES: 

 

• Consumes a lot of time. 

• Purchasing is slow 

• Cannot view books of all categories 

 

3.2 PROPOSED SYSTEM 

 

The main objective of “Online Book Store” is to provide an essence of online book 

store via a simple and yet powerful medium. The project has been designed to 

simulate the working of an actual online book store 

   ADVANTAGES: 

 Customers can get their book delivered instead of actually going and buying 

the book. They can make payment online itself. 

 Managing of inventory in the shop for shopkeeper becomes easier as 

customers are not visiting and ordering online. 

 This system saves both time and travelling cost of customers. 

 User can get to know different kinds of books that they were unaware of by 

just searching in the system using keywords. 
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4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

 

TYPES OF FEASIBILITY 

 Technical Feasibility 

 Operation Feasibility 

 Economical Feasibility 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system? 

Will the proposed system provide adequate response to inquiries, regardless of the 

number or location of users? 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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5. SYSTEM REQUIREMENTS 

 

 

5.1 SOFTWARE REQUIREMENTS 

Operating System :  Windows 7/8/10 

Technology  :  ASP.NET  

Database                    :  Microsoft Access 

Software  :  Microsoft Visual Studio 2008 

 

 

5.2 HARDWARE REQUIREMENTS  

Hardware  :  intel core i3/i5/i7 

RAM        :  4 GB 
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6. SYSTEM ARCHITECTURE 

 

 

 

                                 

                                           Fig (6.a)    Dataflow Diagram   

 

                  Model–view–controller (MVC) is a software architecture pattern 

which separates the representation of information from the user's interaction with 

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view.  
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7. TECHNOLOGIES 

 

7.1 .NET 

Microsoft .NET Framework: 

           The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET 

Framework is designed to fulfill the following. 

 

Objective:  

To provide a consistent object-oriented programming environment whether 

object code is stored and executed locally, executed locally but Internet-distributed, or 

executed remotely.  

To provide a code-execution environment that minimizes software deployment 

and versioning conflicts.  

To provide a code-execution environment that guarantees safe execution of 

code, including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance 

problems of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

To build all communication on industry standards to ensure that code based on 

the .NET Framework can integrate with any other code.  

          The .NET Framework has two main components: the common language 

runtime and the .NET Framework class library. The common language runtime is the 

foundation of the .NET Framework. You can think of the runtime as an agent that 

manages code at execution time, providing core services such as memory 

management, thread management, and remoting while also enforcing strict type safety 

and other forms of code accuracy that ensure security and robustness. In fact, the 

concept of code management is a fundamental principle of the runtime. Code that 

targets the runtime is known as managed code, while code that does not target the 

runtime is known as unmanaged code. The class library, the other main component of 

the .NET Framework, is a comprehensive, object-oriented collection of reusable types 

that you can use to develop applications ranging from traditional command-line or 
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graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 

         The .NET Framework can be hosted by unmanaged components that load the 

common language runtime into their processes and initiate the execution of managed 

code, thereby creating a software environment that can exploit both managed and 

unmanaged features. The .NET Framework not only provides several runtime hosts, 

but also supports the development of third-party runtime hosts. 

        For example, ASP.NET hosts the runtime to provide a scalable, server-side 

environment for managed code. ASP.NET works directly with the runtime to enable 

Web Forms applications and XML Web services, both of which are discussed later in 

this topic. 

        Internet Explorer is an example of an unmanaged application that hosts the 

runtime (in the form of a MIME type extension). Using Internet Explorer to host the 

runtime enables you to embed managed components or Windows Forms controls in 

HTML documents. Hosting the runtime in this way makes managed mobile code 

(similar to Microsoft® ActiveX® controls) possible, but with significant 

improvements that only managed code can offer, such as semi-trusted execution and 

secure isolated file storage. 

        The following illustration shows the relationship of the common language 

runtime and the class library to your applications and to the overall system. The 

illustration also shows how managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime 

         The common language runtime manages memory, thread execution, code 

execution, code safety verification, compilation, and other system services. These 

features are intrinsic to the managed code that runs on the common language 

runtime. 

With regards to security, managed components are awarded varying degrees of 

trust, depending on a number of factors that include their origin (such as the 

Internet, enterprise network, or local computer). This means that a managed 

component might or might not be able to perform file-access operations, registry-

access operations, or other sensitive functions, even if it is being used in the same 

active application. 
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          The runtime enforces code access security. For example, users can trust that 

an executable embedded in a Web page can play an animation on screen or sing a 

song, but cannot access their personal data, file system, or network. The security 

features of the runtime thus enable legitimate Internet-deployed software to be 

exceptionally featuring rich. 

            The runtime also enforces code robustness by implementing a strict type- 

and code-verification infrastructure called the common type system (CTS). The 

CTS ensures that all managed code is self-describing. The various Microsoft and 

third-party language compilers generate managed code that conforms to the CTS. 

This means that managed code can consume other managed types and instances, 

while strictly enforcing type fidelity and type safety. 

           In addition, the managed environment of the runtime eliminates many 

common software issues. For example, the runtime automatically handles object 

layout and manages references to objects, releasing them when they are no longer 

being used. This automatic memory management resolves the two most common 

application errors, memory leaks and invalid memory references. 

            The runtime also accelerates developer productivity. For example, 

programmers can write applications in their development language of choice, yet 

take full advantage of the runtime, the class library, and components written in other 

languages by other developers. Any compiler vendor who chooses to target the 

runtime can do so. Language compilers that target the .NET Framework make the 

features of the .NET Framework available to existing code written in that language, 

greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports 

software of today and yesterday. Interoperability between managed and unmanaged 

code enables developers to continue to use necessary COM components and DLLs. 

             The runtime is designed to enhance performance. Although the common 

language runtime provides many standard runtime services, managed code is never 

interpreted. A feature called just-in-time (JIT) compiling enables all managed code 

to run in the native machine language of the system on which it is executing. 

Meanwhile, the memory manager removes the possibilities of fragmented memory 

and increases memory locality-of-reference to further increase performance. 

             Finally, the runtime can be hosted by high-performance, server-side 

applications, such as Microsoft® SQL Server™ and Internet Information Services 
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(IIS). This infrastructure enables you to use managed code to write your business 

logic, while still enjoying the superior performance of the industry's best enterprise 

servers that support runtime hosting. 

ii. .NET Framework Class Library 

       The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. The class library is object oriented, 

providing types from which your own managed code can derive functionality. This 

not only makes the .NET Framework types easy to use, but also reduces the t ime 

associated with learning new features of the .NET Framework. In addition, third-

party components can integrate seamlessly with classes in the .NET Framework. 

       For example, the .NET Framework collection classes implement a set of 

interfaces that you can use to develop your own collection classes. Your collection 

classes will blend seamlessly with the classes in the .NET Framework. 

       As you would expect from an object-oriented class library, the .NET 

Framework types enable you to accomplish a range of common programming tasks, 

including tasks such as string management, data collection, database connectivity, 

and file access. In addition to these common tasks, the class library includes types 

that support a variety of specialized development scenarios. For example, you can 

use the .NET Framework to develop the following types of applications and 

services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

       For example, the Windows Forms classes are a comprehensive set of reusable 

types that vastly simplify Windows GUI development. If you write an ASP.NET 

Web Form application, you can use the Web Forms classes. 

 

iii. Introduction to .NET 

 NET mainly deals with internet explorer applications 

 NET is an environment technology 
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 .NET  is a micro soft technology connecting peoples, system ,devices and enable 

the high levels software interactions through services 

 THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages  

 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access  application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web 

application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the 

screen. 

 Business logic layer :this layers is mainly use for writing the code for a program 

project 

 Base layer: it is a collection of data which acts as a back end 
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vi. ARCHITECTURE 

 Application domino: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating  system 

 So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 

 MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

 Manage code :It is understandable  able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of 

application .this  arrangements is done in data base which  acts s a back 

end our” CENTRAL CHECK POST COMPUTERIZATION”. Is based 
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on3-tier architecture we used .net with c# is a front end and  data base as 

back end 

 We used asp..NET for creating the web pages and coding has been written 

in .NET with c# language. 

 

x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program 

it is essential that you learn to conquer the challenges you face when developing  

test and challenges you face when developing test and controls applications on the 

.net platform with the emergence of .net in 2002 ,Microsoft introduced a completely 

new especially for web and database connectivity .as with many disrupts 

technologies,.net presents new challenges ,especially because it was not designed  

from and engineer’s because it was not designed from and engineer’s perspective, 

but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 
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8. SYSTEM DESIGN 

 

UML Diagrams 

              UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

 Class diagram 

 Use Case 

 Sequence diagram 
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8.1 CLASS DIAGRAM: 

 

  

 

 

Fig (8.1)   CLASS DIAGRAM 
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 8.2 USE CASE DIAGRAM: 

           

            

Fig (9.2) USECASE DIAGRAM 

 

8.3 SEQUENCE DIAGRAM: 

 

Fig (9.3) SEQUENCE DIAGRAM 
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9. SCREENSHOTS 

 

 

MAIN PAGE 
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REGISTRATIONS PAGE 
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ADD A NEW BOOK 
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10. CONCLUSION 

 

        Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. 
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ABSTRACT 

 
 

The proposed system helps in identification of plant disease and provides 

the name of the disease to the farmer. The database obtained from the Internet is 

properly segregated and the different plant species are identified and are renamed to 

form a proper database then obtain test-database which consists of various plant 

diseases that are used for checking the accuracy and confidence level of the project 

.Then using training data we will train our classifier and then output will be 

predicted with optimum accuracy. We use Convolution Neural Network(CNN) 

which comprises of different layers which are used for prediction. We can use 

mobile or camera to capture images of the plants which will act as input for the 

project, based on which the project will give us the name of the disease that effected 

the farm. 
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CHAPTER 1 

 INTRODUCTION 

1.1 Introduction: 

 
         The research work deals with plant disease prediction with the help of machine learning.  

A plant disease is a physiological abnormality. Once a plant suffers from any diseases it shows up 

certain symptoms. symptoms are the outward changes in the physical appearance that are gradually 

developed and can be witnessed by naked eyes. 

 Illustrations of symptoms are wilt leaf spots, rots, cankers and many more. The visible 

effects of disease can broadly categorize in following types: - 

Wilting, it is loss of tungor pressure in a plant leading to temporary or permanent drooping of 

leaves, shoots, or entire plants from lack of water or infection by different pathogens.   

Spot, is a definite, localized, round to regular lesion, often with a border of a different color, 

characterized as to location (leaf spot, fruit spot) and color (brown spot, black spot); 

Powdery mildew, is a fungal disease that affects a wide range of plants. Infected plants display 

white powdery spots on the leaves and stems. As the disease progresses, the spots get larger and 

denser. 

Galls, these are abnormal growths that occur on leaves, twigs, or branches. They may be simple 

lumps or complicated structures, plain brown or brightly colored. 

Dryness, after normal aging process generally leaf’s get dry and fall down from the tree, but at 

other times drying of leaves may be a symptom of fungal attacks. 

In plant disease diagnosis, data provided is small and some of the values are missing that will 

require imputation of values we will replace all the null values with -1 

The proposed research work applies the concept of ensemble learning, that is implemented through 

machine learning algorithms. After implementation the result is compare to get the model has the 

highest accuracy. 
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1.2 Objectives of the Project: 

 
 The main objective of the project is to detect the crop disease. Here, input for the project 

is images.  

 If the image is any leaf then that leaf  is recognized and the corresponding disease will be 

predicted. 

  Else if there is no leaf image then a prompt like this is not a proper image. 

1.3 Problem statement: 

 
           sometimes farmers may not be aware of the disease that affects the crop so this might results 

in great loss of productivity of crop for farmers. This may also results in loss of economy of the 

country which may leads our country as economically backward country. Due to this the cost of 

food grains increases. All these results to economical crises. 

1.3.1 Requirements Specification                                                         

Hardware Requirements   

Personal Computer : Intel Desktop i3 or Higher 

RAM    : 4 GB (min) 

HDD   :  500 GB and above                                                  

Software Requirements    

 

Operating System :           Windows 7 and above. 

  Language used :           Python. 

  Tool                           :           Anaconda Navigator 
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CHAPTER 2 

LITERATURE REVIEW 

In 2011, an innovative approach was presented to automatically grade the disease on plant leaves. 

According to that, plant pathologists mainly rely on naked eye prediction and a disease scoring 

scale to grade the disease. That leads some problems associated with manual grading This manual 

grading is not only time consuming but also not feasible. Hence an image processing-based 

approach to automatically grade the disease spread on plant leaves by employing Fuzzy Logic had 

been proposed. The results are proved to be accurate and satisfactory in contrast with manual 

diseases are inevitable in plants. The proposed methodology aims to model a promising disease 

grading system for plant leaves.  

 In 2014, an survey report was published, based on different classification techniques that 

could be used for plant leaf disease classification. A classification technique deals with classifying 

each pattern in one of the distinct classes. A classification is a technique where leaf is classified 

based on its different morphological features. There are so many classification techniques such as 

k-Nearest Neighbor Classifier, Probabilistic Neural Network, Genetic Algorithm, Support Vector 

Machine, and Principal Component Analysis, Artificial neural network, Fuzzy logic. Selecting a 

classification method is always a difficult task because the quality of result can vary for different 

input data. Plant leaf disease classifications have wide applications in various fields such as in 

biological research, in Agriculture etc. The paper provides an overview of different classification 

techniques used for plant leaf disease classification.  

 In 2012, an article was published having a detailed description on definition of disease, 

types of diseases, symptoms and causes of most commonly observed plant diseases  

One article was published by Michigan University regarding the threats caused due to diseases. 

Various conditions for disease development had been discussed there. An overview of major 

disease-causing organisms and the effect of diseases caused by them was given. 
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    CHAPTER 3 

PROPOSED METHOD 

 

  3.1 Methodology: 

The methodology we used in our model is image classification. For this we used Convolution 

Neural Networks (CNNs).In neural networks, Convolutional neural network (ConvNets or 

CNNs) is one of the main categories to do images recognition, images classifications. Objects 

detections, recognition faces etc., are some of the areas where CNNs are widely used. 

Image classification - assigning pixels in the image to categories or classes of interest .Image 

classification is a process of mapping numbers to symbols. In order to classify a set of data into 

different classes or categories, the relationship between the data and the classes into which they 

are classified must be well understood. To achieve this by computer, the computer must be 

trained. Training is key to the success of classification .Classification techniques were originally 

developed out of research in Pattern Recognition field . 

CNNs: 

 

 A convolutional neural network (CNN or Convent) is one of the most popular algorithms 

for deep learning, a type of machine learning in which a model learns to perform 

classification tasks directly from images, video, text, or sound.

 CNNs are particularly useful for finding patterns in images to recognize objects, faces, 

and scenes. They learn directly from image data, using patterns to classify images and 

eliminating the need for manual feature extraction.

 

 Applications that call for object recognization and computer vision — such as self- 

driving cars and face recognization—rely heavily on CNNs. Depending on your 

application, you can build a CNN from scratch, or use a pretrained model with your data 

set

 Using CNNs for deep learning has become increasingly popular due to three important 

factors:
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 CNNs eliminate the need for manual feature extraction—the features are learned directly 

by the CNN.

 CNNs produce state-of-the-art recognition results.

 CNNs can be retrained for new recognition tasks, enabling you to build on preexisting 

networks.

 A convolutional neural network can have tens or hundreds of layers that each learn to 

detect different features of an image. Filters are applied to each training image at 

different resolutions, and the output of each convolved image is used as the input to the 

next layer. The filters can start as very simple features, such as brightness and edges, and 

increase in complexity to features that uniquely define the object.

 CNNs perform feature identification and classification of images, text, sound, and video.

 Like other neural networks, a CNN is composed of an input layer, an output layer, and 

many hidden layers in between.

Three of the most common layers are: convolution, Maxpooling and flattening. 

 

Convolution: 

 The convolutional layer is the core building block of a CNN. It convolve the input and 

pass its result to the next layer.  

 In convolution operation input image is convolved with the Feature detector or filter to 

form a feature map. 

 The filter is smaller than the input data and the type of multiplication applied between a 

filter-sized patch of the input and the filter is a dot product. 

 By applying convolution the size of the image is reduced but still the important features 

are extracted. 
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Max Pooling: 

Pooling in CNN is used mainly for – 

 Dimension Reduction: In deep learning when we train a model, because of excessive data 

size the model can take huge amount of time for training. 

 Spatial Invariance can be reduced.  

Pooling layers section would reduce the number of parameters when the images are too large. 

Spatial pooling also called subsampling or downsampling which reduces the dimensionality of 

each map but retains important information. Spatial pooling can be of different types: 

 Max Pooling 

 Average Pooling 

 Sum Pooling 

Max pooling takes the largest element from the rectified feature map. Taking the largest element 

could also take the average pooling. Sum of all elements in the feature map call as sum pooling. 
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Flattening: 

 In flattening multi dimensional pooled feature map is converted into single dimension. 

 Each feature is formed as a single neuron. 

 We flatten the output of the convolutional layers to create a single long feature vector. 

 And it is connected to the final classification model, which is called a fully-

connected layer.  

 In other words, we put all the pixel data in one line and make connections with the final 

layer. 
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Fully connected: 

Convolution, ReLU and Pooling works for feature extraction purpose. These layers are the basic 

building blocks of any Convolutional Neural Network. But idea behind extracting these features is 

to classify the image or any other purpose for that matter, and that is why we need fully connected 

neural network. In other words a fully connected layer takes a weighted sum of pixels in the entire 

input to that layer. The Fully Connected layer is a traditional Multi-Layer Perceptron that uses a 

softmax activation function (or any other such function such as sigmoid) in the output layer. The 

term “Fully Connected” implies that every neuron in the previous layer is connected to every 

neuron on the next layer. The other way to understand it is-think like this that the convolutional 

layers extract high level features and the fully connected layers decide the non-linear function 

from these features. 

 

 

Relu: 

Relu means Rectified Linear Unit. ReLU is linear for all positive values, and zero for all negative 

values. 
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Softmax: 

The softmax activation function is used in neural networks when we want to build a multiclass 

classifier which solves the problem of assigning an instance to one class when the number of 

possible classes is larger than two. Generally, this function is used as output function of the last 

layer in neural networks. 

Example: How the image can be identified as x 

 

Step1: The input image is given as input 
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Step2: Applying Feature detectors to the input image 

 

Step3: Applying Convolution layer 
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Step4: Applying MaxPooling layer 

 

 

Step5: Applying Relu function 
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Step6: Applying  Flattening layer 

 

 

 

Step7: Predicting the output 
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Model overview: 

 

 

 

3.2 Implementation: 

Training the model: 

Step1: Importing the libraries 

importnumpy as np 

import pandas as pd 

fromkeras.preprocessing.image import ImageDataGenerator, load_img 

fromkeras.utils import to_categorical 

fromsklearn.model_selection import train_test_split 

importmatplotlib.pyplot as plt 

import random 

Step2: Initializing the output image pixels 

FAST_RUN = False 

IMAGE_WIDTH=128 

IMAGE_HEIGHT=128 

IMAGE_SIZE=(IMAGE_WIDTH, IMAGE_HEIGHT) 

IMAGE_CHANNELS=3 # RGB color 

Step3: Initializing the CNN model 



                                                                                                                                       Crop Health Assistance 

Gudlavalleru Engineering College                                                                                                  Page | 20 

 

from keras.models import Sequential 

from keras.layers import Dense 

from keras.layers import Conv2D 

from keras.layers import MaxPooling2D 

from keras.layers import Flatten 

model = Sequential() 

Step4: Applying the layers for different feature detectors 

Feature detectors:  

model.add(Conv2D(32,3,3,input_shape=(64,64,3),activation='relu')) 

model.add(MaxPooling2D(pool_size=(2,2))) 

model.add(Flatten()) 

model.add(Dense(output_dim=128,activation='relu',init="random_uniform")) 

model.add(Dense(output_dim=6,activation='softmax',init="random_uniform")) 

 

Step5: Compiling the CNN model 

model.compile(optimizer='adam',loss='categorical_crossentropy',metrics=['accuracy']) 

 

Step6:Initializing the callbacks function 

from keras.preprocessing.image import ImageDataGenerator 

 

Step7: Applying transformations to the image 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.0,zoom_range=0.2,horizontal_fl

ip=True) 

test_datagen=ImageDataGenerator(rescale=1./255) 

 

Step8: Initializing the training and test datasets 

x_train=train_datagen.flow_from_directory(r'C:\Users\GECIT\Desktop\dataset\training_set',target_

size=(64,64),batch_size=32,class_mode="categorical") 

x_test=test_datagen.flow_from_directory(r'C:\Users\GECIT\Desktop\dataset\test_set',target_size=(

64,64),batch_size=32,class_mode="categorical") 

print(x_train.class_indices) 
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Step9: Fitting the model 

model.fit_generator(x_train,samples_per_epoch=2881,epochs=55,validation_data=x_test,nb_val_s

amples=1664) 

model.save('CNN3.h5') 

 

To predict the label: 

from keras.models import load_model 

import numpy as np 

import cv2 

model=load_model('CNN3.h5') 

 

model.compile(optimizer='adam',loss="categorical_crossentropy",metrics=['accuracy']) 

 

from skimage.transform import resize 

def detect(frame): 

    try: 

        img=resize(frame,(64,64)) 

        img=np.expand_dims(img,axis=0) 

        if(np.max(img)>1): 

            img=img/255.0 

        prediction=model.predict(img) 

        print(prediction) 

        prediction_class=model.predict_classes(img) 

        print(prediction_class) 

    except AttributeError: 

        print("shape not found") 

 

#To read the image 

frame=cv2.imread(r"C:\Users\GECIT\Desktop\dataset\test_set\bacterial leaf blight\blb (6).j

pg") #path of image 

data=detect(frame) 
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3.3 Data Preparation: 

The dataset consists of training and test sets. The traning data set is the general term for the 

samples used to create the model, while the test set is used to qualify performance. In our dataset 

70% images for training the model and remaining 20% for testing the model. Perhaps traditionally 

the dataset used to evaluate the final model performance is called the test set. The total images in 

the training set are 3841 and in test set are 1288 with 6 classes. 

The fruit classes that are used in our model are : 

 1.Bacterial leaf blight 

2.Blast 

3.False smut 

4.Rice tungro  

5.Sheath blight 

6.Invalid 

 

and these classes are labelled as following: 

 

0- Bacterial leaf blight 

 1- Blast 

 2- False smut 

 3- Rice tungro 

 4- Sheath blight 

 5- Invalid  
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 Bacterial leaf blight 

 

  
 

 

 Blast 
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False smut 

 

  

 

Rice tungro 
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Sheath blight 

 

  

 

 

Invalid 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Confusion Matrix: 

A confusion matrix is a summary of prediction results on a classification problem. The number of 

correct and incorrect predictions are summarized with count values and broken down by each class. 

This is the key to the confusion matrix. The confusion matrix shows the ways in which your 

classification model is confused when it makes predictions. It gives us insight not only into the 

errors being made by a classifier but more importantly the types of errors that are being made. 

 

importnumpyasnp 

fromsklearn.metricsimportmultilabel_confusion_matrix 

y_target = [0,1,2,3]  

y_predicted = [0,1,2,3 ] 

cm=multilabel_confusion_matrix(y_true,y_pred) 

importmatplotlib.pyplotasplt 

fig, ax = plot_confusion_matrix(conf_mat=cm) 

plt.show() 

 

 

The output of this model is to predict the disease of the given leaf  

After running the model it will generate an UI. In that first we have to click on open image button 

then we have to open the image which is to be predicted. After giving the image it will predict the 

disease of the given leaf. 
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     CHAPTER 5 

CONCLUSION 

 

Crop protection in organic agriculture is not a simple matter. It depends on a thorough knowledge 

of the crops grown and their likely pests, pathogens and weeds. In our system specialized deep 

learning models were developed, based on specific convolutional neural networks architectures, for 

the detection of plant diseases through leaves images of healthy or diseased plants. Our detector 

applied images captured in-place by various camera devices and also collected from various 

resources. Our experimental results and comparisons between various deep-architectures with 

feature extractors demonstrated how our deep-learning-based detector is able to successfully 

recognize different categories of diseases in various plants and also give solution for concern 

diseases. Pests/diseases are generally not a significant problem in organic systems, since healthy 

plants living in good soil with balanced nutrition are better able to resist pest/disease attack. We 

hope our proposed system will make a suggestive contribution to the agriculture research.  
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1.PythonforEverybody

1.1 ExploringDataUsingPython3

Whyshouldyoulearntowriteprograms?

Writingprograms(orprogramming)isaverycreativeandrewardingactivity.Youcan
writeprogramsformanyreasons,rangingfrom makingyourlivingtosolvingadifficult
dataanalysisproblem tohavingfuntohelpingsomeoneelsesolveaproblem.This
bookassumesthat everyone needstoknowhowtoprogram,andthatonceyouknow
howtoprogram youwillfigureoutwhatyouwanttodowithyournewfoundskills.



Programmersaddanoperatingsystem andasetofapplicationstothehardwareand
weendupwithaPersonalDigitalAssistantthatisquitehelpfulandcapableofhelping
usdomanydifferentthings.

Ourcomputersarefastandhavevastamountsofmemoryandcouldbeveryhelpfulto
usifweonlyknewthelanguagetospeaktoexplaintothecomputerwhatwewouldlike
itto"donext".Ifweknewthislanguage,wecouldtellthecomputertodotasksonour
behalfthatwererepetitive.Interestingly,thekindsofthingscomputerscandobestare
oftenthekindsofthingsthatwehumansfindboringandmind-numbing.

1.2Variables:

Oneofthemostpowerfulfeaturesofaprogramminglanguageistheabilityto
manipulate variables.Avariableisanamethatreferstoavalue.

An assignmentstatement createsnewvariablesandgivesthem values:

>>>message='Andnowforsomethingcompletelydifferent'

>>>n=17

>>>pi=3.1415926535897931

Thisexamplemakesthreeassignments.Thefirstassignsastringtoanewvariable
named message;thesecondassignstheinteger17to n;thethirdassignsthe
(approximate)valueof π to pi.

Todisplaythevalueofavariable,youcanuseaprintstatement:

>>>print(n)

17

>>>print(pi)

3.141592653589793

Thetypeofavariableisthetypeofthevalueitrefersto.



>>>type(message)

<class'str'>

>>>type(n)

<class'int'>

>>>type(pi)

<class'float'>

1.3Statements:

A statement isaunitofcodethatthePythoninterpretercanexecute.Wehaveseentwo
kindsofstatements:printbeinganexpressionstatementandassignment.

Ascriptusuallycontainsasequenceofstatements.Ifthereismorethanonestatement,
theresultsappearoneatatimeasthestatementsexecute.

Forexample,thescript

print(1)

x=2

print(x)

producestheoutput

1

2

1.4Expressions:

An expression isacombinationofvalues,variables,andoperators.Avalueallbyitself
isconsideredanexpression,andsoisavariable,sothefollowingarealllegal
expressions(assumingthatthevariable x hasbeenassignedavalue):

17

x

x+17

Booleanexpression
Anexpressionwhosevalueiseither True or False.

Chainedconditional



Aconditionalstatementwithaseriesofalternativebranches.
Comparisonoperator

Oneoftheoperatorsthatcomparesitsoperands: ==, !=, >, <, >=,and <=.
Conditionalstatement

Astatementthatcontrolstheflowofexecutiondependingonsomecondition.
Compoundstatement

Astatementthatconsistsofaheaderandabody.Theheaderendswithacolon
(:).Thebodyisindentedrelativetotheheader.

Logicaloperator
OneoftheoperatorsthatcombinesBooleanexpressions: and, or,and not.

Nestedconditional
Aconditionalstatementthatappearsinoneofthebranchesofanother
conditionalstatement.

traceback
Alistofthefunctionsthatareexecuting,printedwhenanexceptionoccurs.

2.PythonDataStructures

2.1Strings:

Astringisasequence

Astringisa sequence ofcharacters.Youcanaccessthecharactersoneatatimewith
thebracketoperator:

>>>fruit='banana'

>>>letter=fruit[1]

Thesecondstatementextractsthecharacteratindexposition1from the fruit variable



andassignsittothe letter variable.

Theexpressioninbracketsiscalledan index.Theindexindicateswhichcharacterinthe
sequenceyouwant(hencethename).

>>>print(letter)

a

Formostpeople,thefirstletterof"banana"is"b",not"a".ButinPython,theindexisan
offsetfrom thebeginningofthestring,andtheoffsetofthefirstletteriszero.

>>>letter=fruit[0]

>>>print(letter)

b

So"b"isthe0thletter("zero-th")of"banana","a"isthe1thletter("one-th"),and"n"isthe

2th("two-th")letter.

2.2Files

Persistence
Sofar,wehavelearnedhowtowriteprogramsandcommunicateourintentionsto
the CentralProcessingUnit usingconditionalexecution,functions,anditerations.We
havelearnedhowtocreateandusedatastructuresinthe MainMemory.TheCPUand
memoryarewhereoursoftwareworksandruns.Itiswhereallofthe"thinking"happens.

SecondaryMemory

Inthischapter,westarttoworkwith SecondaryMemory (orfiles).Secondarymemoryis
noterasedwhenthepoweristurnedoff.OrinthecaseofaUSBflashdrive,thedatawe
writefrom ourprogramscanberemovedfrom thesystem andtransportedtoanother
system.



Wewillprimarilyfocusonreadingandwritingtextfilessuchasthosewecreateinatext
editor.Laterwewillseehowtoworkwithdatabasefileswhicharebinaryfiles,
specificallydesignedtobereadandwrittenthroughdatabasesoftware.

2.3Lists

Alistisasequence

Likeastring,a list isasequenceofvalues.Inastring,thevaluesarecharacters;inalist,
theycanbeanytype.Thevaluesinlistarecalled elements orsometimes items.

Thereareseveralwaystocreateanewlist;thesimplestistoenclosetheelementsin
squarebrackets("["and"]"):

[10,20,30,40]

['crunchyfrog','ram bladder','larkvomit']

Alistwithinanotherlistis nested.

Alistthatcontainsnoelementsiscalledanemptylist;youcancreateonewithempty
brackets, [].

>>>cheeses=['Cheddar','Edam','Gouda']

>>>numbers=[17,123]

>>>empty=[]

>>>print(cheeses,numbers,empty)

'Cheddar','Edam','Gouda'][17,123]

Listsaremutable

Thesyntaxforaccessingtheelementsofalististhesameasforaccessingthe
charactersofastring:thebracketoperator.Theexpressioninsidethebrackets
specifiestheindex.Rememberthattheindicesstartat0:

>>>print(cheeses[0])

Cheddar

2.4Dictionaries:

A dictionary islikealist,butmoregeneral.Inalist,theindexpositionshavetobe
integers;inadictionary,theindicescanbe(almost)anytype.



Thefunction dict createsanewdictionarywithnoitems.Because dict isthenameofa
built-infunction,youshouldavoidusingitasavariablename.

>>>eng2sp=dict()

>>>print(eng2sp)

{}

Thecurlybrackets, {},representanemptydictionary.Toadditemstothedictionary,you
canusesquarebrackets:

>>>eng2sp['one']='uno'

Thislinecreatesanitem thatmapsfrom thekey 'one' tothevalue"uno".Ifweprintthe
dictionaryagain,weseeakey-valuepairwithacolonbetweenthekeyandvalue:

>>>print(eng2sp)

{'one':'uno'}

Thisoutputformatisalsoaninputformat.Forexample,youcancreateanewdictionary
withthreeitems.Butifyouprint eng2sp,youmightbesurprised:

>>>eng2sp={'one':'uno','two':'dos','three':'tres'}

>>>print(eng2sp)

{'one':'uno','three':'tres','two':'dos'}

2.5Tuples:

Atuple isasequenceofvaluesmuchlikealist.Thevaluesstoredinatuplecanbeany
type,andtheyareindexedbyintegers.Theimportantdifferenceisthattuples
are immutable.Tuplesarealso comparable and hashable sowecansortlistsofthem
andusetuplesaskeyvaluesinPythondictionaries.

>>>t='a','b','c','d','e'

Althoughitisnotnecessary,itiscommontoenclosetuplesinparenthesestohelpus
quicklyidentifytupleswhenwelookatPythoncode:

>>>t=('a','b','c','d','e')



Tocreateatuplewithasingleelement,youhavetoincludethefinalcomma:

>>>t1=('a',)

>>>type(t1)

<type'tuple'>

Anotherwaytoconstructatupleisthebuilt-infunction tuple.Withnoargument,it
createsanemptytuple:

>>>t=tuple()

>>>print(t)

()

3.UsingPythontoAccessWebData

3.1Regularexpressions:

Sofarwehavebeenreadingthroughfiles,lookingforpatternsandextractingvarious
bitsoflinesthatwefindinteresting.Wehavebeenusingstringmethods
like split and find andusinglistsandstringslicingtoextractportionsofthelines.

Theregularexpressionlibrary e mustbeimportedintoyourprogram beforeyoucanuse
it.Thesimplestuseoftheregularexpressionlibraryisthe search() function.The
followingprogram demonstratesatrivialuseofthesearchfunction.

#Searchforlinesthatcontain'From'

importre

hand=open('mbox-short.txt')

forlineinhand:



line=line.rstrip()

ifre.search('From:',line):

print(line)

Weopenthefile,loopthrougheachline,andusetheregularexpression search() toonly
printoutlinesthatcontainthestring"From:".Thisprogram doesnotusetherealpower
ofregularexpressions,sincewecouldhavejustaseasilyused line.Find() to
accomplishthesameresult.

Thepoweroftheregularexpressionscomeswhenweaddspecialcharacterstothe
searchstringthatallowustomorepreciselycontrolwhichlinesmatchthestring.
Addingthesespecialcharacterstoourregularexpressionallowustodosophisticated
matchingandextractionwhilewritingverylittlecode.

#Searchforlinesthatstartwith'From'

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:',line):

print(line)

#Code:http://www.py4e.com/code3/re02.py

3.2Charactermatchinginregularexpressions:

Thereareanumberofotherspecialcharactersthatletusbuildevenmorepowerful
regularexpressions.Themostcommonlyusedspecialcharacteristheperiodorfull
stop,whichmatchesanycharacter.

Inthefollowingexample,theregularexpression F..m: wouldmatchanyofthestrings
"From:","Fxxm:","F12m:",or"F!@m:"sincetheperiodcharactersintheregular
expressionmatchanycharacter.

#Searchforlinesthatstartwith'F',followedby

#2characters,followedby'm:'

importre

hand=open('mbox-short.txt')



forlineinhand:

line=line.rstrip()

ifre.search('̂F..m:',line):

print(line)

#Code:http://www.py4e.com/code3/re03.py

#SearchforlinesthatstartwithFrom andhaveanatsign

importre

hand=open('mbox-short.txt')

forlineinhand:

line=line.rstrip()

ifre.search('̂From:.+@',line):

print(line)

3.3HypertextTransferProtocol–HTTP:

A socket ismuchlikeafile,exceptthatasinglesocketprovidesatwo-wayconnection
betweentwoprograms.Youcanbothreadfrom andwritetothesamesocket.Ifyou
writesomethingtoasocket,itissenttotheapplicationattheotherendofthesocket.If
youreadfrom thesocket,youaregiventhedatawhichtheotherapplicationhassent.



3.4eXtensibleMarkupLanguage-XML

XMLlooksverysimilartoHTML,butXMLismorestructuredthanHTML.Hereisa
sampleofanXMLdocument:

<person>

<name>Chuck</name>

<phonetype="intl">

+17343034456

</phone>

<emailhide="yes"/></person>

3.5JavaScriptObjectNotation–JSON:

TheJSONformatwasinspiredbytheobjectandarrayformatusedintheJavaScript
language.ButsincePythonwasinventedbeforeJavaScript,Python'ssyntaxfor
dictionariesandlistsinfluencedthesyntaxofJSON.SotheformatofJSONisnearly
identicaltoacombinationofPythonlistsanddictionaries.

HereisaJSONencodingthatisroughlyequivalenttothesimpleXMLfrom above:

{

"name":"Chuck",

"phone":{

"type":"intl",

"number":"+17343034456"

},

"email":{



"hide":"yes"

}

4.UsingDatabaseswithPython

A database isa filethatisorganized forstoring data.Mostdatabasesare

organizedlikeadictionaryinthesensethattheymapfrom keystovalues.Thebiggest

differenceisthatthedatabaseisondisk(orotherpermanentstorage),soitpersists

aftertheprogram ends.Becauseadatabaseisstoredonpermanentstorage,itcan

storefarmoredatathanadictionary,whichislimitedtothesizeofthememoryinthe

computer.

Therearemanydifferentdatabasesystemswhichareusedforawidevarietyof

purposesincluding:Oracle,MySQL,MicrosoftSQLServer,PostgreSQL,andSQLite.We

focusonSQLiteinthisbookbecauseitisaverycommondatabaseandisalreadybuilt

into Python.SQLiteisdesignedto be embedded into otherapplicationsto provide



databasesupportwithintheapplication.Forexample,theFirefoxbrowseralsousesthe

SQLitedatabaseinternallyasdomanyotherproducts.

4.1Databaseconcepts:

Whenyoufirstlookatadatabaseitlookslikeaspreadsheetwithmultiplesheets.The
primarydatastructuresinadatabaseare: tables, rows,and columns.

RelationalDatabases

4.2Creatingadatabasetable:

DatabasesrequiremoredefinedstructurethanPythonlistsordictionaries1.

Whenwecreateadatabase table wemusttellthedatabaseinadvancethenamesof
eachofthe columns inthetableandthetypeofdatawhichweareplanningtostorein
each column.Whenthedatabasesoftwareknowsthetypeofdataineachcolumn,it
canchoosethemostefficientwaytostoreandlookupthedatabasedonthetypeof
data.
YoucanlookatthevariousdatatypessupportedbySQLiteatthefollowingurl

Definingstructureforyourdataupfrontmayseem inconvenientatthebeginning,but

thepayoffisfastaccesstoyourdataevenwhenthedatabasecontainsalargeamount

ofdata.

Thecodetocreateadatabasefileandatablenamed Tracks withtwocolumnsinthe
databaseisasfollows:

importsqlite3

conn=sqlite3.connect('music.sqlite')

cur=conn.cursor()

cur.execute('DROPTABLEIFEXISTSTracks')

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

conn.close().

The connect operationmakesa"connection"tothedatabasestoredinthe



file music.sqlite inthecurrentdirectory.Ifthefiledoesnotexist,itwillbecreated.The
reasonthisiscalleda"connection"isthatsometimesthedatabaseisstoredona
separate"databaseserver"from theserveronwhichwearerunningourapplication.In
oursimpleexamplesthedatabasewilljustbealocalfileinthesamedirectoryasthe
Pythoncodewearerunning.

A cursor islikeafilehandlethatwecanusetoperform operationsonthedatastoredin
thedatabase.Calling cursor() isverysimilarconceptuallytocalling open() whendealing
withtextfiles.

ADatabaseCursor

Oncewehavethecursor,wecanbegintoexecutecommandsonthecontentsofthe
databaseusingthe execute() method.

Databasecommandsareexpressedinaspeciallanguagethathasbeenstandardized
acrossmanydifferentdatabasevendorstoallowustolearnasingledatabaselanguage.
Thedatabaselanguageiscalled StructuredQueryLanguage or SQL forshort.

Inourexample,weareexecutingtwoSQLcommandsinourdatabase.Asaconvention,
wewillshowtheSQLkeywordsinuppercaseandthepartsofthecommandthatweare
adding(suchasthetableandcolumnnames)willbeshowninlowercase.

ThefirstSQLcommandremovesthe Tracks tablefrom thedatabaseifitexists.This
patternissimplytoallowustorunthesameprogram tocreatethe Tracks tableover
andoveragainwithoutcausinganerror.Notethatthe DROPTABLE commanddeletes
thetableandallofitscontentsfrom thedatabase(i.e.,thereisno"undo").

cur.execute('DROPTABLEIFEXISTSTracks')

Thesecondcommandcreatesatablenamed Tracks withatextcolumnnamed title and
anintegercolumnnamed plays.

cur.execute('CREATETABLETracks(titleTEXT,playsINTEGER)')

4.3Retrieveand/orinsertarecord:



friend=u['screen_name']

cur.execute('SELECTidFROM PeopleWHEREname=?LIMIT1',

(friend,))

try:

friend_id=cur.fetchone()[0]

countold=countold+1

except:

cur.execute('''INSERTORIGNOREINTOPeople(name,retrieved)

VALUES(?,0)''',(friend,))

conn.commit()

ifcur.rowcount!=1:

print('Errorinsertingaccount:',friend)

continue

friend_id=cur.lastrowid

countnew=countnew+1

4.4Threekindsofkeys

 A logicalkey isakeythatthe"realworld"mightusetolookuparow.Inour
exampledatamodel,the name fieldisalogicalkey.Itisthescreennameforthe
userandweindeedlookupauser'srowseveraltimesintheprogram using
the name field.Youwilloftenfindthatitmakessensetoadd
a UNIQUE constrainttoalogicalkey.Sincethelogicalkeyishowwelookupa
rowfrom theoutsideworld,itmakeslittlesensetoallowmultiplerowswiththe
samevalueinthetable.

 A primarykey isusuallyanumberthatisassignedautomaticallybythedatabase.
Itgenerallyhasnomeaningoutsidetheprogram andisonlyusedtolinkrows
from differenttablestogether.Whenwewanttolookuparowinatable,usually
searchingfortherowusingtheprimarykeyisthefastestwaytofindtherow.
Sinceprimarykeysareintegernumbers,theytakeupverylittlestorageandcan
becomparedorsortedveryquickly.Inourdatamodel,the id fieldisanexample
ofaprimarykey.

 A foreignkey isusuallyanumberthatpointstotheprimarykeyofanassociated
rowinadifferenttable.Anexampleofaforeignkeyinourdatamodelis
the from_id.



4.5UsingJOINtoretrievedata:

Nowthatwehavefollowedtherulesofdatabasenormalizationandhavedata
separatedintotwotables,linkedtogetherusingprimaryandforeignkeys,weneedtobe
abletobuilda SELECT thatreassemblesthedataacrossthetables.

SQLusesthe JOIN clausetoreconnectthesetables.Inthe JOIN clauseyouspecifythe
fieldsthatareusedtoreconnecttherowsbetweenthetables.

Thefollowingisanexampleofa SELECT witha JOIN clause:

SELECT*FROM FollowsJOINPeople

ONFollows.from_id=People.idWHEREPeople.id=1

5.Visualizingdata
So,farwehavebeenlearningthePythonlanguageandthenlearninghowtouse

Python,thenetwork,anddatabasestomanipulatedata.

Inthischapter,wetakealookatthreecompleteapplicationsthatbringallofthese
thingstogethertomanageandvisualizedata.Youmightusetheseapplicationsas



samplecodetohelpgetyoustartedinsolvingareal-worldproblem.

EachoftheapplicationsisaZIPfilethatyoucandownloadandextractontoyour
computerandexecute.

5.1BuildingaGooglemapfrom geocodeddata

Inthisproject,weareusingtheGooglegeocodingAPItocleanupsomeuser-entered
geographiclocationsofuniversitynamesandthenplacingthedataonaGooglemap.

GoogleMap

Togetstarted,downloadtheapplicationfrom:

www.py4e.com/code3/geodata.zip

Thefirstproblem tosolveisthatthefreeGooglegeocodingAPIisrate-limitedtoa
certainnumberofrequestsperday.Ifyouhavealotofdata,youmightneedtostopand
restartthelookupprocessseveraltimes.Sowebreaktheproblem intotwophases.

Inthefirstphasewetakeourinput"survey"datainthefile where.data andreaditone
lineatatime,andretrievethegeocodedinformationfrom Googleandstoreitina
database geodata.sqlite.BeforeweusethegeocodingAPIforeachuser-entered
location,wesimplychecktoseeifwealreadyhavethedataforthatparticularlineof
input.Thedatabaseisfunctioningasalocal"cache"ofourgeocodingdatatomake

sureweneveraskGoogleforthesamedatatwice.

Youcanrestarttheprocessatanytimebyremovingthefile geodata.sqlite.

Runthe geoload.py program.Thisprogram willreadtheinputlinesin where.data and
foreachlinechecktoseeifitisalreadyinthedatabase.Ifwedon'thavethedatafor
thelocation,itwillcallthegeocodingAPItoretrievethedataandstoreitinthe
database.

Hereisasamplerunafterthereisalreadysomedatainthedatabase:



FoundindatabaseNortheasternUniversity

FoundindatabaseUniversityofHongKong,...

FoundindatabaseTechnion

FoundindatabaseViswakarmaInstitute,Pune,India

FoundindatabaseUMD

FoundindatabaseTuftsUniversity

ResolvingMonashUniversity

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Monash+University

Retrieved2063characters{ "results":[

{'status':'OK','results':...}

ResolvingKokshetauInstituteofEconomicsandManagement

Retrievinghttp://maps.googleapis.com/maps/api/

geocode/json?address=Kokshetau+Inst...

Retrieved1749characters{ "results":[

{'status':'OK','results':...}

...

Thefirstfivelocationsarealreadyinthedatabaseandsotheyareskipped.The
program scanstothepointwhereitfindsnewlocationsandstartsretrievingthem.

The geoload.py program canbestoppedatanytime,andthereisacounterthatyoucan
usetolimitthenumberofcallstothegeocodingAPIforeachrun.Giventhat
the where.data onlyhasafewhundreddataitems,youshouldnotrunintothedailyrate
limit,butifyouhadmoredataitmighttakeseveralrunsoverseveraldaystogetyour
databasetohaveallofthegeocodeddataforyourinput.

Onceyouhavesomedataloadedinto geodata.sqlite,youcanvisualizethedatausing
the geodump.py program.Thisprogram readsthedatabaseandwritesthe
file where.js withthelocation,latitude,andlongitudeintheform ofexecutable
JavaScriptcode.

5.2Visualizingnetworksandinterconnections

Inthisapplication,wewillperform someofthefunctionsofasearchengine.Wewill
firstspiderasmallsubsetofthewebandrunasimplifiedversionoftheGooglepage
rankalgorithm todeterminewhichpagesaremosthighlyconnected,andthenvisualize
thepagerankandconnectivityofoursmallcorneroftheweb.WewillusetheD3



JavaScriptvisualization

library http://d3js.org/ toproducethevisualizationoutput.

5.3Visualizingmaildata

Uptothispointinthebook,youhavebecomequitefamiliarwithour mbox-
short.txt and mbox.txt datafiles.Nowitistimetotakeouranalysisofemaildatatothe
nextlevel.

Intherealworld,sometimesyouhavetopulldownmaildatafrom servers.Thatmight
takequitesometimeandthedatamightbeinconsistent,error-filled,andneedalotof
cleanuporadjustment.Inthissection,weworkwithanapplicationthatisthemost
complexsofarandpulldownnearlyagigabyteofdataandvisualizeit.

Wewillbeusingdatafrom afreeemaillistarchivingservicecalled www.gmane.org.
Thisserviceisverypopularwithopensourceprojectsbecauseitprovidesanice
searchablearchiveoftheiremailactivity.Theyalsohaveaveryliberalpolicyregarding
accessingtheirdatathroughtheirAPI.Theyhavenoratelimits,butaskthatyoudon't
overloadtheirserviceandtakeonlythedatayouneed.Youcanreadgmane'stermsand
conditionsatthispage:

http://gmane.org/export.php

AWordCloudfrom theSakaiDeveloperList

Youcandownloadthisapplicationfrom:



www.py4e.com/code3/gmane.zipItisveryimportantthatyoumakeuseofthe
gmane.orgdataresponsiblybyaddingdelaystoyouraccessoftheirservicesand
spreadinglong-runningjobsoveralongerperiodoftime.Donotabusethisfreeservice
andruinitfortherestofus.WhentheSakaiemaildatawasspideredusingthissoftware,
itproducednearlyaGigabyteofdata

SakaiMailActivitybyOrganization

Thisisarelativelycomplexandsophisticatedapplicationandhasfeaturestodosome
realdataretrieval,cleaning,andvisualization.

6.AWS

AboutLambdafunctionsandcustom skills

UsingaLambdafunctionforyourserviceeliminatessomeofthecomplexityaroundsettingupand



managingyourownendpoint:

 Youdonotneedtoadministerormanageanyofthecomputeresourcesforyourservice.

 YoudonotneedanSSLcertificate.

 Youdonotneedtoverifythatrequestsarecomingfrom theAlexaserviceyourself.Accesstoexecute

yourfunctioniscontrolledbypermissionswithinAWSinstead.

 AWSLambdarunsyourcodeonlywhenyouneeditandscaleswithyourusage,sothereisnoneedto

provisionorcontinuouslyrunservers.

 AlexaencryptsitscommunicationswithLambdautilizingTLS.Seealso AWSsecuritybestpractices.

AllowedAWSLambdaRegions

ThelistofallowedAWSLambdaregionsislistedbelow.YoucanuseanyoftheseforyourAWSLambda

functionsifyoudeterminethatistheoptimalchoiceforyourskillconfiguration.

AllowedAWSLambdaregions

USEast(Ohio) EU(Frankfurt) AsiaPacific(HongKong)

USEast(N.Virginia) EU(Ireland) AsiaPacific(Mumbai)

USWest(N.California) EU(London) AsiaPacific(Seoul)

USWest(Oregon) EU(Paris) AsiaPacific(Singapore)

SouthAmerica(SaoPaulo) MiddleEast(Bahrain) AsiaPacific(Tokyo)

AddanAlexaSkillsKittrigger

Beforeyouaddthetrigger,copytheskillIDfrom thedeveloperconsole:

1. Openorcreateyourskillinthe developerconsole.

2. Findtheskillinthelistandclick ViewSkillID belowtheskillname.CopytheIDfrom thepopup.



OnceyouhaveyourskillID,addthetriggertothefunction:

1. Logintothe AWSManagementConsole andnavigatetoAWSLambda.

2. Clickyourfunctioninthelisttoopentheconfigurationdetails.

3. Makesureyouareonthe Configuration page.

4. Inthe Designer section,under Addtriggers,click AlexaSkillsKit toselectthetrigger.

5. Under Configuretriggers,select Enable for SkillIDverification.

6. EnteryourskillIDinthe SkillID editbox.

7. Click Add.

8. Click Save tosavethechange.
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1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

17 

x 

x + 17 
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2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designedto 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets: 

 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 
 

2.5 Tuples: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 
lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 
expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings"From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 



12  

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

*The code to create a database file and a table named Tracks with two columns in the database is 
as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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4.3 Retrieve and/or insert a record: 
 

 
4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primarykey. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 



15  

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 
 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                               ABSTRACT 

 

                      Bank management system can be consider as a most important thing 

in economic world.In the present scenario the banking sector is the common need 

in everyday life. The main aim of the project is to deliver the functioning of 

databases in a banking system. Banks are  for storing customer info, tracking day 

to day credit and debit transactions, generating bank statements etc. All this work 

has been done with the help of Database management system.  Banks must be 

able to access a customer's information from any branch at a moment's notice. 

These information requests can include checking account balances, loan amounts 

and credit status. A distributed database system separates a business's data by 

business function or geographical area. Banks often use distributed database 

systems, because these systems are configured to carry out specific business 

tasks in different locations while allowing those locations to communicate freely 

with one another. These systems offer banks several advantages over 

nondistributed systems. 
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                                        1.INTRODUCTION 

                        Every person want money for personal and commercial 

purposes. Banks are the oldest lending institutions in Indian scenario. They are 

providing all facilities to all citizens for their own purposes by their terms. To 

survive in this modern market every bank implements so many new innovative 

ideas, strategies, and advanced technologies. For that they give each and every 

minute detail about their institution and projects to Public.  

They are providing many facilities to satisfy their customers i.e. Net 

Banking, Mobile Banking, Door to Door facility, Instant facility, Investment 

facility, Demat facility, Credit Card facility, Loans and Advances, Account 

facility etc. And such banks get success to create their own image in public and 

corporate world. These banks always accepts innovative notions in Indian banking 

scenario like Credit Cards, ATM machines, Risk Management etc.  

At this stage every person must know about new innovation, technology of 

procedure new schemes and new ventures. 

Because of the following reasons, I prefer this project work to get the knowledge 

of the banking system.  

•  Banking is an essential industry.  

•  It is where we often wind up when we  are  

       seeking a problem in financial crisis and  

       money related query.  

•  Banking is one of the most regulated  

        businesses in the world.  

•  Banks remain important source for career  

       opportunities for people.  

•  It is vital system for developing economy  

       for the nation.  

• Banks can play a dynamic role in delivery  

      and purchase of consumer durables.  
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                         HISTORY OF ORACLE 

 

Larry Ellison co-founded Oracle Corporation in 1977 with Bob Miner and Ed 

Oates under the name Software Development Laboratories (SDL). Ellison took 

inspiration from the 1970 paper written by Edgar F. Codd on relational database 

management systems (RDBMS) named "A Relational Model of Data for Large 

Shared Data Banks."He heard about the IBM System R database from an article in 

the IBM Research Journal provided by Oates. Ellison wanted to make Oracle's 

product compatible with System R, but failed to do so as IBM kept the error codes 

for their DBMS a secret. SDL changed its name to Relational Software, Inc (RSI) 

in 1979, then again to Oracle Systems Corporation in 1983, to align itself more 

closely with its flagship product Oracle Database. At this stage Bob Miner served 

as the company's senior programmer. On March 12, 1986, the company had its 

initial public offering. In 1995, Oracle Systems Corporation changed its name to 

Oracle Corporation, officially named Oracle, but sometimes referred to as Oracle 

Corporation, the name of the holding company. Part of Oracle Corporation's early 

success arose from using the C programming language to implement its products. 

This eased porting to different operating systems most of which support C. 
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                                         CHARACTERISTICS OF ORACLE 

 

 

Oracle Database allows you to quickly and safely store and retrieve data. Here are 

the integration benefits of the Oracle Database: 

 Oracle Database is cross-platform. It can run on various hardware across 

operating systems including Windows Server, Unix, and various 

distributions of GNU/Linux. 

 Oracle Database has its networking stack that allows application from a 

different platform to communicate with the Oracle Database smoothly. 

For example, applications running on Windows can connect to the Oracle 

Database running on Unix. 

 ACID-compliant – Oracle is ACID-compliant Database that helps maintain 

data integrity and reliability. 

 Commitment to open technologies – Oracle is one of the first Database 

that supported GNU/Linux in the late 1990s before GNU/Linux become a 

commerce product. It has been supporting this open platform since then. 

Oracle Database has several structural features that make it popular: 

 Logical data structure – Oracle uses the logical data structure to store data 

so that you can interact with the database without knowing where the 

data is stored physically. 

 Partitioning – is a high-performance feature that allows you to divide a 

large table into different pieces and store each piece across storage 

devices. 

 Memory caching – the memory caching architecture allows you to scale up 

a very large database that still can perform at a high speed. 
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 Data Dictionary is a set of internal tables and views that support 

administer Oracle Database more effectively. 

 Backup and recovery – ensure the integrity of the data in case of system 

failure.  

 Oracle includes a powerful tool called Recovery Manager (RMAN) – allows 

DBA to perform cold, hot, and incremental database backups and point-in-

time recoveries. 

 Clustering – Oracle Real Application Clusters (RAC) – Oracle enables high 

availability that enables the system is up and running without interruption 

of services in case one or more server in a cluster fails. 
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                                       BANKING MANAGEMENT SYSTEM 

 

FUNCTIONING OF BANK : 

                   Functioning of a Bank is among the more complicated of corporate 

operations. Since Banking involves dealing directly with money, governments in 

most countries regulate this sector rather stringently. In India, the regulation 

traditionally has been very strict and in the opinion of certain quarters, responsible 

for the present condition of banks, where NPAs are of a very high order. The 

process of financial reforms, which started in 1991, has cleared the cobwebs 

somewhat but a lot remains to be done. The multiplicity of policy and regulations 

that a Bank has to work with makes its operations even more complicated, 

sometimes bordering on illogical. This section, which is also intended for banking 

professional, attempts to give an overview of the functions in as simple manner as 

possible. Banking Regulation Act of India, 1949 defines Banking as "accepting, 

for the purpose of lending or investment of deposits of money from the public, 

repayable on demand or otherwise and withdraw able by cheques, draft, and order 

or otherwise."  

 RULES GOVERNING THE PROJECT : 

 All  the  customers  of  the bank  have  a unique   account number. 

  

 The  account  numbers  are  not  nullable  i.e., they  cannot take  null  

values. 

 

 The  customers  must  have  a  minimum  account  balance  of  Rs.1000. 

 

 Any  customer  is  not  allowed  to  withdraw  amount  from  his  account, 

if  the  withdrawl  results  in  his  account  balance  going  below  the  

minimum  balance. 
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 A  person  is  eligible  to  get  a  loan  from  the  bank  if  he  has  an  

account  in  the  bank. 

 

 The  percentage  of  interest  imposed  on  the  loan  depends  on  the  

Company’s  policies. 

 

 

 The  customers  are  issued  cards (ATM or Debit) depending  on  his/her  

eligibilities. 

 

 All  the  card  holders  have  unique  card  and  PIN  numbers. 

 

 

 The  employees  of  the  bank  have  unique  identification  numbers. 

 

 

Customer  AccInfo LoanInfo CardInfo EmployeeInfo 

Gender 

Customer_

name 

Account_

number Age 

Branch 

Address 

R1 

Account_

number Account

_type 

Balance 

Account_

branch 

R2 

Interest 

Account_

number 
Loan_type 

Loan_amount 

R3 

Account_

number 

Card_type 

Card_number 

R4 

Emp_id 

Emp_name 

Branch 

Status Salary 

E-R Diagram- Banking 
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                                                 RESULTS 

 

SELECT * FROM EMPINFO WHERE BRANCH='sr nagar' AND STATUS='Clerk'; 

OUTPUT: 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241207 B havani s r nagar C lerk 7500

9241213 K averi s r nagar C lerk 7500

9241228 R ajeev s r nagar C lerk 7500

9241232 S atees h s r nagar C lerk 7500  
 

     

 SELECT * FROM EMPINFO WHERE STATUS='Manager'; 

OUTPUT: 

 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241203 Adithya lb nagar Manager 50000

9241205 Anves h kukatpally Manager 50000

9241208 B hanumati ds nr Manager 50000

9241215 K is hore mehidipatnam Manager 50000

9241223 P rathyus ha miyapur Manager 50000

9241238 S hyam K hairatabad Manager 50000  
 

 SELECT * FROM EMPINFO WHERE SALARY BETWEEN 20000 AND 50000; 

OUTPUT: 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241203 Adithya lb nagar Manager 50000

9241205 Anves h kukatpally Manager 50000

9241206 B abu miyapur S r Accountant 20000

9241208 B hanumati ds nr Manager 50000

9241211 C hitra khairatabad S r Accountant 20000

9241215 K is hore mehidipatnam Manager 50000

9241216 Manis h balanagar S r Accountant 20000

9241221 Nayana s r nagar S r Accountant 20000

9241223 P rathyus ha miyapur Manager 50000

9241231 R akes h ds nr S r Accountant 20000

9241233 S owmya mehidipatnam S r Accountant 20000

9241238 S hyam K hairatabad Manager 50000  
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SELECT * FROM EMPINFO WHERE EMP_NAME LIKE 'a%'; 

OUTPUT: 

 

IDE MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241202 Anji kukatpally S r Accountant 20000

9241203 Adithya lb nagar Manager 50000

9241204 As his h balanagar C lerk 7500

9241205 Anves h kukatpally Manager 50000  
 

 SELECT * FROM EMPINFO WHERE EMP_NAME LIKE '%a'; 

OUTPUT: 

 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241203 Adithya lb nagar Manager 50000

9241209 B havya kukatpally C lerk 7500

9241210 C handana mehidipatnam C lerk 7500

9241211 C hitra khairatabad S r Accountant 20000

9241219 Nagendra ds nr C lerk 7500

9241221 Nayana s r nagar S r Accountant 20000

9241223 P rathyus ha miyapur Manager 50000

9241233 S owmya mehidipatnam S r Accountant 20000

9241234 S oundarya balanagar C lerk 7500

9241236 S hravya miyapur C lerk 7500  
 

 

SELECT * FROM CARDINFO WHERE ACCOUNT_NUMBER BETWEEN '09241A1272' 

AND '09241A1285'; 

OUTPUT: 

 

 

AC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TYP E

09241A1272 0123-4567-0924-1272 D E B IT

09241A1273 0123-4567-0924-1273 D E B IT

09241A1274 0123-4567-0924-1274 ATM

09241A1276 0123-4567-0924-1276 ATM

09241A1277 0123-4567-0924-1277 ATM

09241A1278 0123-4567-0924-1278 ATM

09241A1280 0123-4567-0924-1280 D E B IT

09241A1281 0123-4567-0924-1281 ATM

09241A1282 0123-4567-0924-1282 ATM

09241A1283 0123-4567-0924-1283 D E B IT

09241A1284 0123-4567-0924-1284 ATM

09241A1285 0123-4567-0924-1285 ATM  
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SELECT * FROM CARDINFO WHERE CARD_TYPE='DEBIT'; 

OUTPUT: 

 

IDAC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TYP E

09241A1257 0123-4567-0924-1257 D E B IT

09241A1261 0123-4567-0924-1261 D E B IT

09241A1269 0123-4567-0924-1269 D E B IT

09241A1272 0123-4567-0924-1272 D E B IT

09241A1273 0123-4567-0924-1273 D E B IT

09241A1280 0123-4567-0924-1280 D E B IT

09241A1283 0123-4567-0924-1283 D E B IT

09241A1299 0123-4567-0924-1299 D E B IT  
 

 

SELECT * FROM CARDINFO WHERE ACCOUNT_NUMBER BETWEEN '09241A1272' 

AND '09241A1285' AND CARD_TYPE='ATM'; 

OUTPUT: 

 

AC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TYP E

09241A1274 0123-4567-0924-1274 ATM

09241A1276 0123-4567-0924-1276 ATM

09241A1277 0123-4567-0924-1277 ATM

09241A1278 0123-4567-0924-1278 ATM

09241A1281 0123-4567-0924-1281 ATM

09241A1282 0123-4567-0924-1282 ATM

09241A1284 0123-4567-0924-1284 ATM

09241A1285 0123-4567-0924-1285 ATM  
 

SELECT * FROM CUSINFO WHERE GENDER='M' AND BALANCE<7500; 

OUTPUT: 

 

AC C O UNT_NUMB E R C US _NAME GE ND E R AGE AD D R E S S B ALANC E

09241A1256 Abhiram M 19 patancheru 5600

09241A1257 Akhil R eddy M 19 lb nagar 5700

09241A1258 Ambedkar M 19 chintal 5800

09241A1259 S ai K ris hna M 19 niz ampet 5900

09241A1260 Anudeep M 19 s r nagar 6000

09241A1261 Avinas h M 19 vidyanagar 6100

09241A1262 B harath M 19 miyapur 6200

09241A1263 C haitanya M 19 balanagar 6300

09241A1266 D heeraj M 19 niz ampet 6600

09241A1269 Gangadhar M 19 niz ampet 6900

09241A1270 Gautham M 19 lb nagar 7000

09241A1272 Gowtham M 19 niz ampet 7200

09241A1273 Hars havardhan M 19 niz ampet 7300

09241A1274 Hars ha yadav M 19 kukatpally 7400  
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SELECT * FROM CUSINFO WHERE GENDER='M' AND CUS_NAME LIKE '%h'; 

OUTPUT: 

AC C O UNT_NUMB E R C US _NAME GE NDE R AGE ADD R E S S B ALANC E B R ANC H

09241A1261 Avinas h M 19 vidyanagar 6100 s ecunderabad

09241A1262 B harath M 19 miyapur 6200 miyapur

09241A1277 J ayanth M 19 kukatpally 7700 kukatpally

09241A1283 Mahes h M 19 khairatabad 8300 khairatabad

09241A1299 R ames h M 19 niz ampet 9900 kukatpally

 

 

 

SELECT * FROM CUSINFO WHERE BRANCH='miyapur' AND BALANCE BETWEEN 

6000 AND 8000; 

OUTPUT: 

AC C O UNT_NUMBE R C US _NAME GE NDE R AGE ADDR E S S BALANC E BR ANC H

09241A1262 Bharath M 19 miyapur 6200 miyapur

09241A1271 Geetha F 19 miyapur 7100 miyapur

 

 

 

SELECT * FROM CUSINFO WHERE BALANCE<7000 AND AGE=19 AND 

BRANCH='kukatpally'’; 

OUTPUT: 

ACCOUNT_NUMBER CUS_NAME GENDER AGE ADDRESS BALANCE

09241A1259 Sai Krishna M 19 nizampet 5900

09241A1265 Dharani F 19 nizampet 6500  
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SELECT 

ACCOUNT_NUMBER,CUS_NAME,GENDER,AGE,BALANCE,BRANCH,ADDRESS,RO

W_NUMBER()    OVER(ORDER BY (BALANCE) DESC) AS RANK FROM CUSINFO; 

OUTPUT: 
ACCOUNT_NUMBER CUS_NAME GENDER AGE BALANCE BRANCH ADDRESS RANK

09241A1299 Ramesh M 19 9900 kukatpally nizampet 1

09241A1298 Rammohan M 19 9800 kukatpally nizampet 2

09241A1297 Rajshekhar M 19 9700 dsnr dsnr 3

09241A1296 Preetham M 19 9600 dsnr lb nagar 4

09241A1295 Praveen M 19 9500 kukatpally nizampet 5

09241A1294 Prathiba F 19 9400 kukatpally nizampet 6

09241A1293 Pooja F 19 9300 kukatpally vasanth nagar 7

09241A1292 Pannaga F 19 9200 kukatpally nizampet 8

09241A1291 Nikhil M 19 9100 mehidipatnam mehidipatnam 9

09241A1290 Neha F 19 9000 kukatpally nizampet 10

09241A1288 Mehabunnisa F 19 8800 mehidipatnam mehdipatnam 11

09241A1287 Meghana sindhooriF 19 8700 kukatpally nizampet 12

09241A1286 Meghana F 19 8600 sr nagar sr nagar 13

09241A1285 Manasa F 19 8500 kukatpally nizampet 14

09241A1284 Manasa ReddyF 19 8400 miyapur lingampally 15

09241A1282 Lillyrani F 19 8200 balanagar chintal 16

09241A1281 Lavanya F 19 8100 miyapur lingampally 17

09241A1280 Krishna M 19 8000 mehidipatnam mehidipatnam 18

09241A1279 Krishna ChaitanyaM 19 7900 secunderabad secunderabad 19

09241A1278 Karthik M 19 7800 sr nagar erragadda 20

09241A1277 Jayanth M 19 7700 kukatpally kukatpally 21

09241A1276 Himaja F 19 7600 sr nagar sr nagar 22

09241A1274 Harsha yadav M 19 7400 kukatpally kukatpally 23

09241A1273 HarshavardhanM 19 7300 kukatpally nizampet 24

09241A1272 Gowtham M 19 7200 kukatpally nizampet 25

09241A1271 Geetha F 19 7100 miyapur miyapur 26

09241A1270 Gautham M 19 7000 dsnr lb nagar 27

09241A1268 Divyani F 19 6800 himayathnagar himayathnagar 28

09241A1265 Dharani F 19 6500 kukatpally nizampet 29

09241A1264 Deepika F 19 6400 secunderabad jamestreet 30

09241A1262 Bharath M 19 6200 miyapur miyapur 31

09241A1261 Avinash M 19 6100 secunderabad vidyanagar 32

09241A1260 Anudeep M 19 6000 sr nagar sr nagar 33

 

 

 

 

 

 

 

 

 

 

 

 

 

SELECT c.CUS_NAME,c.BRANCH,g.CARD_TYPE,g.CARD_NUMBER from CUSINFO 

c,CARDINFO g WHERE c.ACCOUNT_NUMBER=g.ACCOUNT_NUMBER; 
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OUTPUT: 

CUS_NAME BRANCH CARD_TYPE CARD_NUMBER

Sai Krishna kukatpally ATM 0123-4567-0924-1259

Anudeep sr nagar ATM 0123-4567-0924-1260

Avinash secunderabad DEBIT 0123-4567-0924-1261

Bharath miyapur ATM 0123-4567-0924-1262

Deepika secunderabad ATM 0123-4567-0924-1264

Dharani kukatpally ATM 0123-4567-0924-1265

Divyani himayathnagar ATM 0123-4567-0924-1268

Gautham dsnr ATM 0123-4567-0924-1270

Geetha miyapur ATM 0123-4567-0924-1271

Gowtham kukatpally DEBIT 0123-4567-0924-1272

Harshavardhan kukatpally DEBIT 0123-4567-0924-1273

Harsha yadav kukatpally ATM 0123-4567-0924-1274

Himaja sr nagar ATM 0123-4567-0924-1276

Jayanth kukatpally ATM 0123-4567-0924-1277

Karthik sr nagar ATM 0123-4567-0924-1278

Krishna mehidipatnam DEBIT 0123-4567-0924-1280

Lavanya miyapur ATM 0123-4567-0924-1281

Lillyrani balanagar ATM 0123-4567-0924-1282

Manasa Reddy miyapur ATM 0123-4567-0924-1284

Manasa kukatpally ATM 0123-4567-0924-1285

Meghana sr nagar ATM 0123-4567-0924-1286

Mehabunnisa mehidipatnam ATM 0123-4567-0924-1288

Neha kukatpally ATM 0123-4567-0924-1290

Nikhil mehidipatnam ATM 0123-4567-0924-1291

Pannaga kukatpally ATM 0123-4567-0924-1292

Pooja kukatpally ATM 0123-4567-0924-1293

Prathiba kukatpally ATM 0123-4567-0924-1294

Praveen kukatpally ATM 0123-4567-0924-1295

Preetham dsnr ATM 0123-4567-0924-1296

Rajshekhar dsnr ATM 0123-4567-0924-1297

Rammohan kukatpally ATM 0123-4567-0924-1298

Ramesh kukatpally DEBIT 0123-4567-0924-1299  
 

 

 

 

 

 

 

 

 

 

 

SELECT c.ACCOUNT_NUMBER,r.CUS_NAME,g.CARD_TYPE FROM CARDINFO 

g,ACCINFO c,CUSTINFO1 r WHERE c.ACCOUNT_NUMBER=r.ACCOUNT_NUMBER 

AND g.ACCOUNT_NUMBER=r.ACCOUNT_NUMBER; 

OUTPUT: 
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ACCOUNT_NUMBER CUS_NAME CARD_TYPE

09241A1259 Sai Krishna ATM

09241A1260 Anudeep ATM

09241A1261 Avinash DEBIT

09241A1262 Bharath ATM

09241A1264 Deepika ATM

09241A1265 Dharani ATM

09241A1268 Divyani ATM

09241A1270 Gautham ATM

09241A1271 Geetha ATM

09241A1272 Gowtham DEBIT

09241A1273 HarshavardhanDEBIT

09241A1274 Harsha yadav ATM

09241A1276 Himaja ATM

09241A1277 Jayanth ATM

09241A1278 Karthik ATM

09241A1280 Krishna DEBIT

09241A1281 Lavanya ATM

09241A1282 Lillyrani ATM

09241A1284 Manasa ReddyATM

09241A1285 Manasa ATM

09241A1286 Meghana ATM

09241A1288 Mehabunnisa ATM

09241A1290 Neha ATM

09241A1291 Nikhil ATM

09241A1292 Pannaga ATM

09241A1293 Pooja ATM

09241A1294 Prathiba ATM

09241A1295 Praveen ATM

09241A1296 Preetham ATM

09241A1297 Rajshekhar ATM

09241A1298 Rammohan ATM

09241A1299 Ramesh DEBIT  
 

 

 

 

 

 

 

 

 

 

 

SELECT a.ACCOUNT_NUMBER,c.CUS_NAME,s.CARD_NUMBER,s.CARD_TYPE 

FROM ACCINFO a,CUSTINFO1 C,CARDINFO s WHERE 

a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

c.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER; 

OUTPUT: 
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ACCOUNT_NUMBER CUS_NAME CARD_NUMBER CARD_TYPE

09241A1259 Sai Krishna 0123-4567-0924-1259 ATM

09241A1260 Anudeep 0123-4567-0924-1260 ATM

09241A1261 Avinash 0123-4567-0924-1261 DEBIT

09241A1262 Bharath 0123-4567-0924-1262 ATM

09241A1264 Deepika 0123-4567-0924-1264 ATM

09241A1265 Dharani 0123-4567-0924-1265 ATM

09241A1268 Divyani 0123-4567-0924-1268 ATM

09241A1270 Gautham 0123-4567-0924-1270 ATM

09241A1271 Geetha 0123-4567-0924-1271 ATM

09241A1272 Gowtham 0123-4567-0924-1272 DEBIT

09241A1273 Harshavardhan0123-4567-0924-1273 DEBIT

09241A1274 Harsha yadav 0123-4567-0924-1274 ATM

09241A1276 Himaja 0123-4567-0924-1276 ATM

09241A1277 Jayanth 0123-4567-0924-1277 ATM

09241A1278 Karthik 0123-4567-0924-1278 ATM

09241A1280 Krishna 0123-4567-0924-1280 DEBIT

09241A1281 Lavanya 0123-4567-0924-1281 ATM

09241A1282 Lillyrani 0123-4567-0924-1282 ATM

09241A1284 Manasa Reddy0123-4567-0924-1284 ATM

09241A1285 Manasa 0123-4567-0924-1285 ATM

09241A1286 Meghana 0123-4567-0924-1286 ATM

09241A1288 Mehabunnisa 0123-4567-0924-1288 ATM

09241A1290 Neha 0123-4567-0924-1290 ATM

09241A1291 Nikhil 0123-4567-0924-1291 ATM

09241A1292 Pannaga 0123-4567-0924-1292 ATM

09241A1293 Pooja 0123-4567-0924-1293 ATM

09241A1294 Prathiba 0123-4567-0924-1294 ATM

09241A1295 Praveen 0123-4567-0924-1295 ATM

09241A1296 Preetham 0123-4567-0924-1296 ATM

09241A1297 Rajshekhar 0123-4567-0924-1297 ATM

09241A1298 Rammohan 0123-4567-0924-1298 ATM

09241A1299 Ramesh 0123-4567-0924-1299 DEBIT  
 

 

 

 

 

 

 

 

 

SELECT a.BALANCE,c.CUS_NAME,s.CARD_TYPE FROM ACCINFO a,CUSTINFO1 

C,CARDINFO s WHERE a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

c.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER; 

OUTPUT: 



                                   

18 

 

BALANCE CUS_NAME CARD_TYPE

5900 Sai Krishna ATM

6000 Anudeep ATM

6100 Avinash DEBIT

6200 Bharath ATM

6400 Deepika ATM

6500 Dharani ATM

6800 Divyani ATM

7000 Gautham ATM

7100 Geetha ATM

7200 Gowtham DEBIT

7300 HarshavardhanDEBIT

7400 Harsha yadav ATM

7600 Himaja ATM

7700 Jayanth ATM

7800 Karthik ATM

8000 Krishna DEBIT

8100 Lavanya ATM

8200 Lillyrani ATM

8400 Manasa ReddyATM

8500 Manasa ATM

8600 Meghana ATM

8800 Mehabunnisa ATM

9000 Neha ATM

9100 Nikhil ATM

9200 Pannaga ATM

9300 Pooja ATM

9400 Prathiba ATM

9500 Praveen ATM

9600 Preetham ATM

9700 Rajshekhar ATM

9800 Rammohan ATM  
 

 

 

 

 

 

 

 

 

 

 

 

SELECT a.BALANCE,c.CUS_NAME,s.CARD_TYPE FROM ACCINFO a,CUSTINFO1 

C,CARDINFO s WHERE a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

a.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER AND a.BALANCE>5500 AND 

a.BALANCE<6500; 

OUTPUT: 
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BALANCE CUS_NAME CARD_TYPE

5900 Sai Krishna ATM

6000 Anudeep ATM

6100 Avinash DEBIT

6200 Bharath ATM  
 

 

SELECT c.CUS_NAME,c.BRANCH,c.GENDER,c.ADDRESS,l.LOAN_TYPE,l.INTEREST 

FROM CUSTINFO1 c,LOANINFO l WHERE 

c.ACCOUNT_NUMBER=l.ACCOUNT_NUMBER; 

OUTPUT: 

CUS_NAME BRANCH GENDER ADDRESS LOAN_TYPE INTEREST

Sai Krishna kukatpally M nizampet studentloan 5%

Anudeep sr nagar M sr nagar studentloan 5%

Avinash secunderabad M vidyanagar houseloan 5%

Bharath miyapur M miyapur studentloan 5%

Deepika secunderabad F jamestreet studentloan 5%

Dharani kukatpally F nizampet studentloan 5%

Divyani himayathnagar F himayathnagar studentloan 5%

Gautham dsnr M lb nagar studentloan 5%

Geetha miyapur F miyapur studentloan 5%

Gowtham kukatpally M nizampet houseloan 13%

Harshavardhankukatpally M nizampet houseloan 13%

Harsha yadav kukatpally M kukatpally studentloan 5%

Himaja sr nagar F sr nagar studentloan 5%

Jayanth kukatpally M kukatpally studentloan 5%

Karthik sr nagar M erragadda studentloan 5%

Krishna mehidipatnam M mehidipatnam houseloan 13%

Lavanya miyapur F lingampally studentloan 5%

Lillyrani balanagar F chintal studentloan 5%

Manasa Reddy miyapur F lingampally studentloan 5%

Manasa kukatpally F nizampet studentloan 5%

Meghana sr nagar F sr nagar studentloan 5%

Mehabunnisa mehidipatnam F mehdipatnam studentloan 5%

Neha kukatpally F nizampet studentloan 5%

Nikhil mehidipatnam M mehidipatnam studentloan 5%

Pannaga kukatpally F nizampet studentloan 5%

Pooja kukatpally F vasanth nagar studentloan 5%

Prathiba kukatpally F nizampet studentloan 5%

Praveen kukatpally M nizampet studentloan 5%

Preetham dsnr M lb nagar studentloan 5%

Rajshekhar dsnr M dsnr studentloan 5%

Rammohan kukatpally M nizampet studentloan 5%  
 

SELECT * FROM LOANINFO WHERE ACCOUNT_BRANCH LIKE'b%'; 
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OUTPUT: 

ACCOUNT_NUMBER ACCOUNT_BRANCH LOAN_TYPE LOAN_AMOUNT INTEREST

09241A1258 balanagar studentloan 50000 5%

09241A1263 balanagar studentloan 50000 5%

09241A1282 balanagar studentloan 50000 5%  
 

 

SELECT * FROM LOANINFO WHERE ACCOUNT_BRANCH LIKE'k%'; 

OUTPUT: 

IDACCOUNT_NUMBER ACCOUNT_BRANCH LOAN_TYPE LOAN_AMOUNT INTEREST

09241A1259 kukatpally studentloan 50000 5%

09241A1265 kukatpally studentloan 50000 5%

09241A1266 kukatpally studentloan 50000 5%

09241A1267 kukatpally studentloan 50000 5%

09241A1269 kukatpally houseloan 50000 5%

09241A1272 kukatpally houseloan 100000 13%

09241A1273 kukatpally houseloan 100000 13%

09241A1274 kukatpally studentloan 50000 5%

09241A1277 kukatpally studentloan 50000 5%

09241A1285 kukatpally studentloan 50000 5%

09241A1290 kukatpally studentloan 50000 5%

09241A1292 kukatpally studentloan 50000 5%

09241A1293 kukatpally studentloan 50000 5%

09241A1294 kukatpally studentloan 50000 5%

09241A1295 kukatpally studentloan 50000 5%

09241A1298 kukatpally studentloan 50000 5%  
 

SELECT * FROM ACCINFO WHERE ACCOUNT_BRANCH='sr nagar' and 

balance>6000; 

OUTPUT: 
IDAC C O UNT_NUMB E R AC C O UNT_TYP E AC C O UNT_B R ANC H B ALANC E

09241A1276 fixed s r nagar 7600

09241A1278 s avings s r nagar 7800

09241A1283 s avings s r nagar 8300

09241A1286 fixed s r nagar 8600  
 

 

 

 

 

 

 

 

 

 

 

SELECT 

c.CUS_NAME,c.BRANCH,c.GENDER,c.ADDRESS,l.LOAN_TYPE,l.INTEREST,f.CARD_N
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UMBER,f.CARD_TYPE FROM CUSTINFO1 c,LOANINFO l,   CARDINFO f WHERE 

c.ACCOUNT_NUMBER=l.ACCOUNT_NUMBER AND 

l.ACCOUNT_NUMBER=f.ACCOUNT_NUMBER; 

OUTPUT: 

Avinash secunderabad M vidyanagar houseloan 5% 0123-4567-0924-1261

Bharath miyapur M miyapur studentloan 5% 0123-4567-0924-1262

Deepika secunderabad F jamestreet studentloan 5% 0123-4567-0924-1264

Dharani kukatpally F nizampet studentloan 5% 0123-4567-0924-1265

Divyani himayathnagar F himayathnagar studentloan 5% 0123-4567-0924-1268

Gautham dsnr M lb nagar studentloan 5% 0123-4567-0924-1270

Geetha miyapur F miyapur studentloan 5% 0123-4567-0924-1271

Gowtham kukatpally M nizampet houseloan 13% 0123-4567-0924-1272

Harshavardhankukatpally M nizampet houseloan 13% 0123-4567-0924-1273

Harsha yadav kukatpally M kukatpally studentloan 5% 0123-4567-0924-1274

Himaja sr nagar F sr nagar studentloan 5% 0123-4567-0924-1276

Jayanth kukatpally M kukatpally studentloan 5% 0123-4567-0924-1277

Karthik sr nagar M erragadda studentloan 5% 0123-4567-0924-1278

Krishna mehidipatnam M mehidipatnam houseloan 13% 0123-4567-0924-1280

Lavanya miyapur F lingampally studentloan 5% 0123-4567-0924-1281

Lillyrani balanagar F chintal studentloan 5% 0123-4567-0924-1282

Manasa Reddy miyapur F lingampally studentloan 5% 0123-4567-0924-1284

Manasa kukatpally F nizampet studentloan 5% 0123-4567-0924-1285

Meghana sr nagar F sr nagar studentloan 5% 0123-4567-0924-1286

Mehabunnisa mehidipatnam F mehdipatnam studentloan 5% 0123-4567-0924-1288

Neha kukatpally F nizampet studentloan 5% 0123-4567-0924-1290

Nikhil mehidipatnam M mehidipatnam studentloan 5% 0123-4567-0924-1291

Pannaga kukatpally F nizampet studentloan 5% 0123-4567-0924-1292

Pooja kukatpally F vasanth nagar studentloan 5% 0123-4567-0924-1293

Prathiba kukatpally F nizampet studentloan 5% 0123-4567-0924-1294

Praveen kukatpally M nizampet studentloan 5% 0123-4567-0924-1295

Preetham dsnr M lb nagar studentloan 5% 0123-4567-0924-1296

Rajshekhar dsnr M dsnr studentloan 5% 0123-4567-0924-1297

Rammohan kukatpally M nizampet studentloan 5% 0123-4567-0924-1298 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

SELECT * FROM CARDINFO; 

OUTPUT: 
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AC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TY P E

09241A1256 0123-4567-0924-1256 ATM

09241A1257 0123-4567-0924-1257 D E B IT

09241A1258 0123-4567-0924-1258 ATM

09241A1259 0123-4567-0924-1259 ATM

09241A1260 0123-4567-0924-1260 ATM

09241A1261 0123-4567-0924-1261 D E B IT

09241A1262 0123-4567-0924-1262 ATM

09241A1263 0123-4567-0924-1263 ATM

09241A1264 0123-4567-0924-1264 ATM

09241A1265 0123-4567-0924-1265 ATM

09241A1266 0123-4567-0924-1266 ATM

09241A1267 0123-4567-0924-1267 ATM

09241A1268 0123-4567-0924-1268 ATM

09241A1269 0123-4567-0924-1269 D E B IT

09241A1270 0123-4567-0924-1270 ATM

09241A1271 0123-4567-0924-1271 ATM

09241A1272 0123-4567-0924-1272 D E B IT

09241A1273 0123-4567-0924-1273 D E B IT

09241A1274 0123-4567-0924-1274 ATM

09241A1276 0123-4567-0924-1276 ATM

09241A1277 0123-4567-0924-1277 ATM

09241A1278 0123-4567-0924-1278 ATM

09241A1280 0123-4567-0924-1280 D E B IT

09241A1281 0123-4567-0924-1281 ATM

09241A1282 0123-4567-0924-1282 ATM

09241A1283 0123-4567-0924-1283 D E B IT

09241A1284 0123-4567-0924-1284 ATM

09241A1285 0123-4567-0924-1285 ATM

09241A1286 0123-4567-0924-1286 ATM

09241A1288 0123-4567-0924-1288 ATM

09241A1290 0123-4567-0924-1290 ATM

09241A1291 0123-4567-0924-1291 ATM

09241A1292 0123-4567-0924-1292 ATM

09241A1293 0123-4567-0924-1293 ATM

09241A1294 0123-4567-0924-1294 ATM

09241A1295 0123-4567-0924-1295 ATM

09241A1296 0123-4567-0924-1296 ATM

09241A1297 0123-4567-0924-1297 ATM

09241A1298 0123-4567-0924-1298 ATM

09241A1299 0123-4567-0924-1299 D E B IT  
 

 

 

 

 

 

 

SELECT * FROM CUSINFO; 

OUTPUT: 
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AC C O UNT_NUMB E R C US _NAME GE ND E R AGE AD D R E S S B ALANC E B R ANC H

09241A1256 Abhiram M 19 patancheru 5600 patancheru

09241A1257 Akhil R eddy M 19 lb nagar 5700 lb nagar

09241A1258 Ambedkar M 19 chintal 5800 balanagar

09241A1259 S ai K ris hna M 19 niz ampet 5900 kukatpally

09241A1260 Anudeep M 19 s r nagar 6000 s r nagar

09241A1261 Avinas h M 19 vidyanagar 6100 s ecunderabad

09241A1262 B harath M 19 miyapur 6200 miyapur

09241A1263 C haitanya M 19 balanagar 6300 balanagar

09241A1264 D eepika F 19 james treet 6400 s ecunderabad

09241A1265 D harani F 19 niz ampet 6500 kukatpally

09241A1266 D heeraj M 19 niz ampet 6600 kukatpally

09241A1267 D ivya F 19 niz ampet 6700 kukatpally

09241A1268 D ivyani F 19 himayathnagar6800 himayathnagar

09241A1269 Gangadhar M 19 niz ampet 6900 kukatpally

09241A1270 Gautham M 19 lb nagar 7000 ds nr

09241A1271 Geetha F 19 miyapur 7100 miyapur

09241A1272 Gowtham M 19 niz ampet 7200 kukatpally

09241A1273 Hars havardhanM 19 niz ampet 7300 kukatpally

09241A1274 Hars ha yadav M 19 kukatpally 7400 kukatpally

09241A1276 Himaja F 19 s r nagar 7600 s r nagar

09241A1277 J ayanth M 19 kukatpally 7700 kukatpally

09241A1278 K arthik M 19 erragadda 7800 s r nagar

09241A1279 K ris hna C haitanyaM 19 s ecunderabad7900 s ecunderabad

09241A1280 K ris hna M 19 mehidipatnam8000 mehidipatnam

09241A1281 Lavanya F 19 lingampally 8100 miyapur

09241A1282 L illyrani F 19 chintal 8200 balanagar

09241A1283 Mahes h M 19 khairatabad 8300 khairatabad

09241A1284 Manas a R eddyF 19 lingampally 8400 miyapur

09241A1285 Manas a F 19 niz ampet 8500 kukatpally

09241A1286 Meghana F 19 s r nagar 8600 s r nagar

09241A1287 Meghana s indhooriF 19 niz ampet 8700 kukatpally

09241A1288 Mehabunnis a F 19 mehdipatnam8800 mehidipatnam

09241A1290 Neha F 19 niz ampet 9000 kukatpally

09241A1291 Nikhil M 19 mehidipatnam9100 mehidipatnam

09241A1292 P annaga F 19 niz ampet 9200 kukatpally

09241A1293 P ooja F 19 vas anth nagar9300 kukatpally

09241A1294 P rathiba F 19 niz ampet 9400 kukatpally

09241A1295 P raveen M 19 niz ampet 9500 kukatpally

09241A1296 P reetham M 19 lb nagar 9600 ds nr

09241A1297 R ajs hekhar M 19 ds nr 9700 ds nr

09241A1298 R ammohan M 19 niz ampet 9800 kukatpally

09241A1299 R ames h M 19 niz ampet 9900 kukatpally

 

 

 

 

 

SELECT * FROM EMPINFO; 

OUTPUT: 
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IDE MP _ID E MP _NAME B R ANC H S TAT US S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241202 Anji kukatpally S r Accountant 20000

9241203 Adithya lb nagar Manager 50000

9241204 As his h balanagar C lerk 7500

9241205 Anves h kukatpally Manager 50000

9241206 B abu miyapur S r Accountant 20000

9241207 B havani s r nagar C lerk 7500

9241208 B hanumati ds nr Manager 50000

9241209 B havya kukatpally C lerk 7500

9241210 C handana mehidipatnam C lerk 7500

9241211 C hitra khairatabad S r Accountant 20000

9241212 Haris h balanagar C lerk 7500

9241213 K averi s r nagar C lerk 7500

9241214 K ranthi ds nr C as hier 15000

9241215 K is hore mehidipatnam Manager 50000

9241216 Manis h balanagar S r Accountant 20000

9241217 Manoj miyapur C lerk 7500

9241218 Nares h kukatpally C as hier 15000

9241219 Nagendra ds nr C lerk 7500

9241220 Naveen mehidipatnam C as hier 15000

9241221 Nayana s r nagar S r Accountant 20000

9241222 P riyankapally kukatpally C lerk 7500

9241223 P rathyus ha miyapur Manager 50000

9241224 P avani balanagar C as hier 15000

9241225 P raneeth kukatpally C lerk 7500

9241226 P avan s ecunderabad C lerk 7500

9241227 R ajes h mehidipatnam C lerk 7500

9241228 R ajeev s r nagar C lerk 7500

9241229 R agav miyapur C lerk 7500

9241230 R ithes h kukatpally C lerk 7500

9241231 R akes h ds nr S r Accountant 20000

9241232 S atees h s r nagar C lerk 7500

9241233 S owmya mehidipatnam S r Accountant 20000

9241234 S oundarya balanagar C lerk 7500

9241235 S ravani s ecunderabad C as hier 15000

9241236 S hravya miyapur C lerk 7500

9241237 S achin s r nagar C as hier 15000

9241238 S hyam K hairatabad Manager 50000

9241239 S ampath mehidipatnam C lerk 7500

9241240 Uday miyapur C as hier 15000  
 

  

 

 

 

 

 SELECT * FROM LOANINFO; 

OUTPUT: 
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IDAC C O UNT_NUMB E R AC C O UNT_B R ANC H LO AN_TYP E LO AN_AMO UNT

09241A1256 miyapur s tudentloan 50000

09241A1257 lb Nagar hous eloan 100000

09241A1258 balanagar s tudentloan 50000

09241A1259 kukatpally s tudentloan 50000

09241A1260 s r nagar s tudentloan 50000

09241A1261 s ecundrabad hous eloan 100000

09241A1262 miyapur s tudentloan 50000

09241A1263 balanagar s tudentloan 50000

09241A1264 s ecundrabad s tudentloan 50000

09241A1265 kukatpally s tudentloan 50000

09241A1266 kukatpally s tudentloan 50000

09241A1267 kukatpally s tudentloan 50000

09241A1268 himayatnagar s tudentloan 50000

09241A1269 kukatpally hous eloan 50000

09241A1270 ds nr s tudentloan 50000

09241A1271 miyapur s tudentloan 50000

09241A1272 kukatpally hous eloan 100000

09241A1273 kukatpally hous eloan 100000

09241A1274 kukatpally s tudentloan 50000

09241A1276 s r nagar s tudentloan 50000

09241A1277 kukatpally s tudentloan 50000

09241A1278 s r nagar s tudentloan 50000

09241A1280 mehidipatnam hous eloan 100000

09241A1281 miyapur s tudentloan 50000

09241A1282 balanagar s tudentloan 50000

09241A1283 s r nagar hous eloan 100000

09241A1284 miyapur s tudentloan 50000

09241A1285 kukatpally s tudentloan 50000

09241A1286 s r nagar s tudentloan 50000

09241A1288 mehidipatnam s tudentloan 50000

09241A1290 kukatpally s tudentloan 50000

09241A1291 mehidipatnam s tudentloan 50000

09241A1292 kukatpally s tudentloan 50000

09241A1293 kukatpally s tudentloan 50000

09241A1294 kukatpally s tudentloan 50000

09241A1295 kukatpally s tudentloan 50000

09241A1296 ds nr s tudentloan 50000

09241A1297 ds nr s tudentloan 50000

09241A1298 kukatpally s tudentloan 50000

09241A1299 kukatpally hous eloan 100000  
 

 

 

 

 

Select * from ACCINFO; 
OUTPUT: 
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ACCOUNT_NUMBER ACCOUNT_TYPE ACCOUNT_BRANCH BALANCE

09241A1256 savings miyapur 5600

09241A1257 savings lb nagar 5700

09241A1258 fixed balanagar 5800

09241A1259 savings kukatpally 5900

09241A1260 savings sr nagar 6000

09241A1261 savings secunderabad 6100

09241A1262 fixed miyapur 6200

09241A1263 savings balanagar 6300

09241A1264 savings secunderabad 6400

09241A1265 savings kukatpally 6500

09241A1266 savings kukatpally 6600

09241A1267 savings kukatpally 6700

09241A1268 savings himayathnagar 6800

09241A1269 fixed kukatpally 6900

09241A1270 savings dsnr 7000

09241A1271 savings miyapur 7100

09241A1272 savings kukatpally 7200

09241A1273 savings kukatpally 7300

09241A1274 savings kukatpally 7400

09241A1276 fixed sr nagar 7600

09241A1277 savings kukatpally 7700

09241A1278 savings sr nagar 7800

09241A1280 savings mehidipatnam 8000

09241A1281 savings miyapur 8100

09241A1282 fixed balanagar 8200

09241A1283 savings sr nagar 8300

09241A1284 savings miyapur 8400

09241A1285 savings kukatpally 8500

09241A1286 fixed sr nagar 8600

09241A1288 savings mehidipatnam 8800

09241A1290 fixed kukatpally 9000

09241A1291 savings mehidipatnam 9100

09241A1292 savings kukatpally 9200

09241A1293 savings kukatpally 9300

09241A1294 savings kukatpally 9400

09241A1295 fixed kukatpally 9500

09241A1296 savings dsnr 9600

09241A1297 savings dsnr 9700

09241A1298 savings kukatpally 9800

09241A1299 fixed kukatpally 9900  
 

 

 

SELECT CUS_NAME FROM CUSTINFO1 WHERE 

ACCOUNT_NUMBER<'O9241A1270'UNION SELECT EMP_NAME FROM EMPINFO 
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WHERE EMP_ID<'O9241220'; 

CUS_NAME

Aashrith

Adithya

Anji

Anudeep

Anvesh

Ashish

Avinash

Babu

Bhanumati

Bharath

Bhavani

Bhavya

Chandana

Chitra

Deepika

Dharani

Divyani

Gautham

Geetha

Gowtham

Harish

Harsha yadav

Harshavardhan

Himaja

Jayanth

Karthik

Kaveri

Kishore

Kranthi

Krishna

Krishna Rao

Lavanya

Lillyrani

Manasa

Manasa Reddy

Manish

Manoj

Meghana

Mahesh

Mehabunnisa

Nagendra

Naresh  
 

 

 

 



                                   

28 

 

SELECT * FROM(SELECT ROWNUM 

r,EMP_ID,EMP_NAME,STATUS,SALARY,BRANCH FROM EMPINFO); 

OUTPUT: 

R EMP_ID EMP_NAME STATUS SALARY BRANCH

1 9241201 Aashrith Manager 50000 balanagar

2 9241202 Anji Sr Accountant 20000 kukatpally

3 9241203 Adithya Manager 50000 lb nagar

4 9241204 Ashish Clerk 7500 balanagar

5 9241205 Anvesh Manager 50000 kukatpally

6 9241206 Babu Sr Accountant 20000 miyapur

7 9241207 Bhavani Clerk 7500 sr nagar

8 9241208 Bhanumati Manager 50000 dsnr

9 9241209 Bhavya Clerk 7500 kukatpally

10 9241210 Chandana Clerk 7500 mehidipatnam

11 9241211 Chitra Sr Accountant 20000 khairatabad

12 9241212 Harish Clerk 7500 balanagar

13 9241213 Kaveri Clerk 7500 sr nagar

14 9241214 Kranthi Cashier 15000 dsnr

15 9241215 Kishore Manager 50000 mehidipatnam

16 9241216 Manish Sr Accountant 20000 balanagar

17 9241217 Manoj Clerk 7500 miyapur

18 9241218 Naresh Cashier 7500 kukatpally

19 9241219 Nagendra Clerk 7500 dsnr

20 9241220 Naveen Cashier 15000 mehidipatnam

21 9241221 Nayana Sr Accountant 20000 sr nagar

22 9241222 Priyankapally Clerk 7500 kukatpally

23 9241223 Prathyusha Manager 50000 miyapur

24 9241224 Pavani Cashier 15000 balanagar

25 9241225 Praneeth Clerk 7500 kukatpally

26 9241226 Pavan Clerk 7500 secunderabad

27 9241227 Rajesh Clerk 7500 mehidipatnam

28 9241228 Rajeev Clerk 7500 sr nagar

29 9241229 Ragav Clerk 7500 miyapur

30 9241230 Rithesh Clerk 7500 kukatpally

31 9241231 Rakesh Sr Accountant 20000 dsnr

32 9241232 Sateesh Clerk 7500 sr nagar

33 9241233 Sowmya Sr Accountant 20000 mehidipatnam

34 9241234 Soundarya Clerk 7500 balanagar

35 9241235 Sravani Cashier 15000 secunderabad

36 9241236 Shravya Clerk 7500 miyapur

37 9241237 Sachin Cashier 15000 sr nagar

38 9241238 Shyam Manager 50000 Khairatabad

39 9241239 Sampath Clerk 7500 mehidipatnam

40 9241240 Uday Cashier 15000 miyapur  
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SELECT * FROM EMPINFO WHERE MOD(id,2)=0; 

OUTPUT: 

 

ID EMP_ID EMP_NAME BRANCH STATUS SALARY

2 9241202 Anji kukatpally Sr Accountant 20000

4 9241204 Ashish balanagar Clerk 7500

6 9241206 Babu miyapur Sr Accountant 20000

8 9241208 Bhanumati dsnr Manager 50000

10 9241210 Chandana mehidipatnam Clerk 7500

12 9241212 Harish balanagar Clerk 7500

14 9241214 Kranthi dsnr Cashier 15000

16 9241216 Manish balanagar Sr Accountant 20000

18 9241218 Naresh kukatpally Cashier 15000

20 9241220 Naveen mehidipatnam Cashier 15000

22 9241222 Priyankapally kukatpally Clerk 7500

24 9241224 Pavani balanagar Cashier 15000

26 9241226 Pavan secunderabad Clerk 7500

28 9241228 Rajeev sr nagar Clerk 7500

30 9241230 Rithesh kukatpally Clerk 7500

32 9241232 Sateesh sr nagar Clerk 7500

34 9241234 Soundarya balanagar Clerk 7500

36 9241236 Shravya miyapur Clerk 7500

38 9241238 Shyam Khairatabad Manager 50000

40 9241240 Uday miyapur Cashier 15000  
 

 

SELECT * FROM EMPINFO WHERE ID>5 AND ID<10; 

OUTPUT: 

 

 

 

 

 

 

 

 

 

 

 
                   

                                                      CONCLUSION 

ID EMP_ID EMP_NAME BRANCH STATUS SALARY

6 9241206 Babu miyapur Sr Accountant 20000

7 9241207 Bhavani sr nagar Clerk 7500

8 9241208 Bhanumati dsnr Manager 50000

9 9241209 Bhavya kukatpally Clerk 7500
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Bank management system is a virtualization of transactions in banking system. 

The banking system are used manual working but when we used online banking 

system it is totally virtualization process which avoid manual process and converts 

it in automatic process. Bank management system is saving the time with 

accuracy than bank manual system. 
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                 1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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           4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

https://www.py4e.com/code3/geodata.zip
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You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 
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5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
The “PROGRAMMING TEXTBOOKS GUIDE” web application will 

provide the detailed information about the prescribed textbook, like 

author name, edition, price….., etc, for a particular programming 
languages like python, java, c, c#....,etc. This web application is 

implemented using one of the cloud service ‘implementing web 

services’. 
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1. INTRODUCTION: 

                                Cloud Computing is the method of computing in 

which the data and programs are stored over the Internet and not on 

your hard disk. The Internet is referred to as the Cloud in 'Cloud 

Computing'. Similar to yours, others' and different organizations' data 

and programs are also stored over the Internet. 

 

2. HISTORY OF CLOUD COMPUTING: 

                                Though the concept that everyone be interconnected 

and would be able to use data and programs from any site located 

anywhere on the globe was already available, the Internet, in a good 

bandwidth was available only by the 1990’s. Another key factor which 

contributed to the quick evolution of Cloud Computing was the 

emergence of the Virtualization technology. Some important milestones 

in the evolution of cloud computing were as follows: 

 Salesforce.com, which offered there services on the SaaS 

platform. 

 The Amazon suite of cloud-based services and Elastic Compute 

Cloud. 

 Arrival of Web 2.0. 

 

3. CHARACTERISTICS OF CLOUD COMPUTING: 

The five major characteristics of the Cloud Computing are as follows: 

On-demand self-service - The service of the cloud is available round 

the clock and provides computing capabilities on-demand of the user 

automatically. 

Broad network access - Users can access the services via different 

modes as the heterogeneous thin and thick client platforms. 
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Resource pooling - The feature of multi-tenancy where users are 

assigned resources dynamically, based on demands. 

Rapid elasticity– The service is flexible and can be scaled up or down 

to suit the business requirements. Resources and programs can be used 

based on requirement and the user is billed only for the usage. 

Measured service – Usage metering is available and you pay only for 

what you use. You need not pay for any infrastructure that you do not 

use. 

 

4. DEPLOYMENT MODELS OF CLOUD: 

                                        The cloud services can be deployed in different 

methods. The deployment model is based on the service model, 

organizational structure, location, user base, and so on. The four most 

commonly used deployment models are as follows: 

 Public Cloud 

 Private Cloud 

 Community Cloud 

 Hybrid Cloud 

 

4.1 PUBLIC CLOUD: 

                                      In this model, the infrastructure is accessible to 

the public and it is owned by a vendor, who offers the services of the 

cloud to the users. The cloud vendor shares the cloud resources with the 

end users. The resource pool is huge and the services are shared by lots 

of users. The services of this cloud model can be free or available for 

nominal charges. 

  

4.2 PRIVATE CLOUD: 

                                       As the name suggests, this would be a privately 

owned cloud. Here, the user or organization owns the cloud and only 
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the user or employees of the company have access to the cloud, thereby 

making data and transactions secure. The Private cloud model uses the 

Virtualization solution and the data centers belong to the company. 

4.3 COMMUNITY CLOUD: 

                                       In the Community Cloud model, the 

infrastructure is owned jointly by different organizations. The 

organizations may have a similar set of requirements, policies, and 

customer base. So, they can combine the offerings and make the 

customer base even bigger. Duplication of same or similar applications 

and resources are avoided. 

 

4.4 HYBRID CLOUD: 

                                  The Hybrid Cloud deployment model comprises of 

two or more clouds. This can be a combination of the other three cloud 

types – public, private, or community. The hybrid deployment is 

complex compared to the other three owing to the execution and 

management tasks involved. 

 

5. SERVICE MODELS OF CLOUD COMPUTING: 

                                              There are different service models in Cloud 

computing. With the advancement of technology, newer service models 

are evolving. There are three major service models for Cloud 

Computing. They are  

 Infrastructure as a Service (IaaS) 

 Platform as a Service (PaaS) 

 Software as a Service (SaaS) 

5.1 INFRASTRUCTURE AS A SERVICE: 

                                            In Infrastructure as a Service, users can 

access the infrastructure required to run their applications, storage, 

operating systems, etc. The infrastructure can be servers, storage, and 

virtualization infrastructure and so on. Buying and installing these 

infrastructure can be very expensive process for the organizations. And 
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more expense would be there on the maintenance part. So the IaaS 

model is a reliable and cost effective method for the users to run their 

businesses. 

5.2 PLATFORM AS A SERVICE: 

                                            In Platform as a Service, users are provided 

the platform to develop and run their applications. Changing the 

platform, upgrading to a newer version, or maintaining uniformity in 

the platform used by all employees of a company is possible at a less 

expenditure with PaaS. The user need not manage any of the underlying 

cloud infrastructure, but can manage the applications required for the 

work. 

 

5.3 SOFTWARE AS A SERVICE: 

                                     In Software as a Service, user can access 

software applications from the cloud. You no longer would need to buy 

the expensive software. You can access the software through a thin 

client interface, like a web browser. Similar to the other service models, 

you cannot control the underlying infrastructure. 
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6. PROGRAMMING TEXTBOOKS GUIDE: 

 

 6.1 PROCEDURE: 

 

INSTANCE CREATION: 

 

 
 

 
Description: While creating the instance for implementing web-

server we need to allow http and https traffic in Google Cloud Platform. 
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The created instance is: 

 

 
 
To run the instance we use the following command “mstsc”. 

 

 
 
After login into this console we need to set the password to the 
Administrator user and enable this Administrator and re-login using 

Administrator user id and password. Now we will add roles and features 

required to enable the IIS. 
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After installation IIS manager tool is available. 
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After clicking on the IIS manager the following window will be opened. 
 

 
 
Now, we add the web site and copy the folder which having the files of 

the project, and give the path of the folder is as shown in the below 

window 
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The folder wwwroot containing the project files sharing property is 

enabled. 
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6.2 SCREENSHOTS: 

To run the instance we type the IP address of the instance on 

web browser then the following web page is loaded 

 

 
When we click on the different programming languages which are 

visible on the left side of the window then the following web pages will 

be loaded. 

 When we click on ‘C’, then prescribed text books information will 

be loaded. 
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 When we click on ‘C#’, then prescribed text books information 

will be loaded. 

 

 
 

 When we click on ‘F#’, then prescribed text books information 

will be loaded. 
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 When we click on ‘GO’, then prescribed text books information 

will be loaded 

 

 
 

 When we click on ‘JAVA’, then prescribed text books information 

will be loaded. 
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 When we click on ‘JAVASCRIPT’, then prescribed text books 

information will be loaded. 

 
 

 When we click on ‘KOTLIN’, then prescribed text books 

information will be loaded 
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 When we click on ‘PHP’, then prescribed text books information 

will be loaded. 

 
 

 When we click on ‘PYTHON’, then prescribed text books 

information will be loaded. 
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 When we click on ‘RUBY’, then prescribed text books 

information will be loaded. 

 
 

 When we click on ‘TYPESCRIPT’, then prescribed text books 

information will be loaded. 

 

 
 

 

 



                                   

 21           INFORMATION TECHNOLOGY 

 

 
7. CONCLUSION:  

                   With the help of this application one can easily know the 

prescribed text books information of the programming languages and 
this web application is mobile friendly also. 
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 



 
 

     

 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 



 
 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 



 
 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 



 
 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 



 
 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 

 

             3.Using Python to Access Web Data 



 
 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re02.py 



 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 



 
 

              

 

           4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

https://www.py4e.com/html3/15-database#fn1


 
 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 



 
 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 



 
 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 



 
 

 

 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 



 
 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

https://www.py4e.com/code3/geodata.zip


 
 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

https://d3js.org/


 
 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to 

your access of their services and 

spreading long-running jobs 

over a longer period of time. Do 

not abuse this free service and ruin 

it for the rest of us.When the Sakai 

email data was spidered using 

this software, it produced nearly a 

Gigabyte of data  

 

 

http://www.gmane.org/
http://gmane.org/export.php
https://www.py4e.com/code3/gmane.zip


 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 



 
 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/


 
 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 
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ABSTRACT 

 

The business-to-consumer aspect of electronic commerce (e-commerce) is the most 

visible business use of the World Wide Web. The primary goal of an e-commerce site 

is to sell goods and services online. This project deals with developing an e-commerce 

website for Online Book Sale. It provides the user with a catalog of different books 

available for purchase in the store. In order to facilitate online purchase a shopping 

cart is provided to the user. The system is implemented using a 3-tier approach, with a 

backend database, a middle tier of Sun J2EE 1.4 application server and JSP, and a 

web browser as the front end client. In order to develop an e-commerce website, a 

number of Technologies must be studied and understood. These include multi-tiered 

architecture, server and client side scripting techniques, implementation technologies 

such as JSP, programming language (such as JAVA, JavaScript, and HTML), 

relational databases (such as MySQL, Access). This is a project with the objective to 

develop a basic website where a consumer is provided with a shopping cart 

application and also to know about the technologies used to develop such an 

application. This document will discuss each of the underlying technologies to create 

and implement an e-book store 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

INDEX 

           Contents                                                                    Page no 

1.  INTRODUCTION       1 

2.  PROBLEM DEFINITION      2 

3.  SYSTEM ANALYSIS      3     

4.  FEASIBILITY        4 

5.  SYSTEM REQUIREMENTS     5 

6.  SYSTEM ARCHITECTURE     6 

7.  TECHNOLOGIES       7 

8.  SYSTEM DESIGN       14 

9.  SCREENSHOTS       17    

10. CONCLUSION       20 

11. BIBLIOGRAPHY       20 

 

 

 

 

 

 

 

 

 

 

 



  

1 

 

1. INTRODUCTION 

 

Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. The 

Online Book Store (OBS) application enables vendor to setup online book store, 

customers to browse through the books, and a system administrator to approve and 

reject requests for new books and maintain lists of book categories. 
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2. PROBLEM DEFINITION 

 

                Online bookstore software projects that acts as a central database containing 

various books in stock along with their title, author and cost. This project is a website 

that acts as a central book store. This web project is developed using asp.net as the 

front end and Microsoft access as a back-end. The Microsoft access database stores 

various book related details. A user visiting the website can see a wide range of books 

arranged in respective categories. The user may select desired book and view its price. 

The user may even search for specific books on the website. Once the user selects a 

book, he then has to fill in a form and the book is booked for the user. 
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3. SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

             In Existing system, there are only limited facilities regarding purchase and 

payment for the product. There is no special mention for online cash and cash on 

delivery equally.  

 

DISADVANTAGES: 

 

• Consumes a lot of time. 

• Purchasing is slow 

• Cannot view books of all categories 

 

3.2 PROPOSED SYSTEM 

 

The main objective of “Online Book Store” is to provide an essence of online book 

store via a simple and yet powerful medium. The project has been designed to 

simulate the working of an actual online book store 

   ADVANTAGES: 

 Customers can get their book delivered instead of actually going and buying 

the book. They can make payment online itself. 

 Managing of inventory in the shop for shopkeeper becomes easier as 

customers are not visiting and ordering online. 

 This system saves both time and travelling cost of customers. 

 User can get to know different kinds of books that they were unaware of by 

just searching in the system using keywords. 
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4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

 

TYPES OF FEASIBILITY 

 Technical Feasibility 

 Operation Feasibility 

 Economical Feasibility 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system? 

Will the proposed system provide adequate response to inquiries, regardless of the 

number or location of users? 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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5. SYSTEM REQUIREMENTS 

 

 

5.1 SOFTWARE REQUIREMENTS 

Operating System :  Windows 7/8/10 

Technology  :  ASP.NET  

Database                    :  Microsoft Access 

Software  :  Microsoft Visual Studio 2008 

 

 

5.2 HARDWARE REQUIREMENTS  

Hardware  :  intel core i3/i5/i7 

RAM        :  4 GB 
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6. SYSTEM ARCHITECTURE 

 

 

 

                                 

                                           Fig (6.a)    Dataflow Diagram   

 

                  Model–view–controller (MVC) is a software architecture pattern 

which separates the representation of information from the user's interaction with 

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view.  
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7. TECHNOLOGIES 

 

7.1 .NET 

Microsoft .NET Framework: 

           The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET 

Framework is designed to fulfill the following. 

 

Objective:  

To provide a consistent object-oriented programming environment whether 

object code is stored and executed locally, executed locally but Internet-distributed, or 

executed remotely.  

To provide a code-execution environment that minimizes software deployment 

and versioning conflicts.  

To provide a code-execution environment that guarantees safe execution of 

code, including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance 

problems of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

To build all communication on industry standards to ensure that code based on 

the .NET Framework can integrate with any other code.  

          The .NET Framework has two main components: the common language 

runtime and the .NET Framework class library. The common language runtime is the 

foundation of the .NET Framework. You can think of the runtime as an agent that 

manages code at execution time, providing core services such as memory 

management, thread management, and remoting while also enforcing strict type safety 

and other forms of code accuracy that ensure security and robustness. In fact, the 

concept of code management is a fundamental principle of the runtime. Code that 

targets the runtime is known as managed code, while code that does not target the 

runtime is known as unmanaged code. The class library, the other main component of 

the .NET Framework, is a comprehensive, object-oriented collection of reusable types 

that you can use to develop applications ranging from traditional command-line or 
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graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 

         The .NET Framework can be hosted by unmanaged components that load the 

common language runtime into their processes and initiate the execution of managed 

code, thereby creating a software environment that can exploit both managed and 

unmanaged features. The .NET Framework not only provides several runtime hosts, 

but also supports the development of third-party runtime hosts. 

        For example, ASP.NET hosts the runtime to provide a scalable, server-side 

environment for managed code. ASP.NET works directly with the runtime to enable 

Web Forms applications and XML Web services, both of which are discussed later in 

this topic. 

        Internet Explorer is an example of an unmanaged application that hosts the 

runtime (in the form of a MIME type extension). Using Internet Explorer to host the 

runtime enables you to embed managed components or Windows Forms controls in 

HTML documents. Hosting the runtime in this way makes managed mobile code 

(similar to Microsoft® ActiveX® controls) possible, but with significant 

improvements that only managed code can offer, such as semi-trusted execution and 

secure isolated file storage. 

        The following illustration shows the relationship of the common language 

runtime and the class library to your applications and to the overall system. The 

illustration also shows how managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime 

         The common language runtime manages memory, thread execution, code 

execution, code safety verification, compilation, and other system services. These 

features are intrinsic to the managed code that runs on the common language 

runtime. 

With regards to security, managed components are awarded varying degrees of 

trust, depending on a number of factors that include their origin (such as the 

Internet, enterprise network, or local computer). This means that a managed 

component might or might not be able to perform file-access operations, registry-

access operations, or other sensitive functions, even if it is being used in the same 

active application. 
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          The runtime enforces code access security. For example, users can trust that 

an executable embedded in a Web page can play an animation on screen or sing a 

song, but cannot access their personal data, file system, or network. The security 

features of the runtime thus enable legitimate Internet-deployed software to be 

exceptionally featuring rich. 

            The runtime also enforces code robustness by implementing a strict type- 

and code-verification infrastructure called the common type system (CTS). The 

CTS ensures that all managed code is self-describing. The various Microsoft and 

third-party language compilers generate managed code that conforms to the CTS. 

This means that managed code can consume other managed types and instances, 

while strictly enforcing type fidelity and type safety. 

           In addition, the managed environment of the runtime eliminates many 

common software issues. For example, the runtime automatically handles object 

layout and manages references to objects, releasing them when they are no longer 

being used. This automatic memory management resolves the two most common 

application errors, memory leaks and invalid memory references. 

            The runtime also accelerates developer productivity. For example, 

programmers can write applications in their development language of choice, yet 

take full advantage of the runtime, the class library, and components written in other 

languages by other developers. Any compiler vendor who chooses to target the 

runtime can do so. Language compilers that target the .NET Framework make the 

features of the .NET Framework available to existing code written in that language, 

greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports 

software of today and yesterday. Interoperability between managed and unmanaged 

code enables developers to continue to use necessary COM components and DLLs. 

             The runtime is designed to enhance performance. Although the common 

language runtime provides many standard runtime services, managed code is never 

interpreted. A feature called just-in-time (JIT) compiling enables all managed code 

to run in the native machine language of the system on which it is executing. 

Meanwhile, the memory manager removes the possibilities of fragmented memory 

and increases memory locality-of-reference to further increase performance. 

             Finally, the runtime can be hosted by high-performance, server-side 

applications, such as Microsoft® SQL Server™ and Internet Information Services 
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(IIS). This infrastructure enables you to use managed code to write your business 

logic, while still enjoying the superior performance of the industry's best enterprise 

servers that support runtime hosting. 

ii. .NET Framework Class Library 

       The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. The class library is object oriented, 

providing types from which your own managed code can derive functionality. This 

not only makes the .NET Framework types easy to use, but also reduces the t ime 

associated with learning new features of the .NET Framework. In addition, third-

party components can integrate seamlessly with classes in the .NET Framework. 

       For example, the .NET Framework collection classes implement a set of 

interfaces that you can use to develop your own collection classes. Your collection 

classes will blend seamlessly with the classes in the .NET Framework. 

       As you would expect from an object-oriented class library, the .NET 

Framework types enable you to accomplish a range of common programming tasks, 

including tasks such as string management, data collection, database connectivity, 

and file access. In addition to these common tasks, the class library includes types 

that support a variety of specialized development scenarios. For example, you can 

use the .NET Framework to develop the following types of applications and 

services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

       For example, the Windows Forms classes are a comprehensive set of reusable 

types that vastly simplify Windows GUI development. If you write an ASP.NET 

Web Form application, you can use the Web Forms classes. 

 

iii. Introduction to .NET 

 NET mainly deals with internet explorer applications 

 NET is an environment technology 
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 .NET  is a micro soft technology connecting peoples, system ,devices and enable 

the high levels software interactions through services 

 THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages  

 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access  application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web 

application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the 

screen. 

 Business logic layer :this layers is mainly use for writing the code for a program 

project 

 Base layer: it is a collection of data which acts as a back end 
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vi. ARCHITECTURE 

 Application domino: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating  system 

 So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 

 MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

 Manage code :It is understandable  able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of 

application .this  arrangements is done in data base which  acts s a back 

end our” CENTRAL CHECK POST COMPUTERIZATION”. Is based 
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on3-tier architecture we used .net with c# is a front end and  data base as 

back end 

 We used asp..NET for creating the web pages and coding has been written 

in .NET with c# language. 

 

x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program 

it is essential that you learn to conquer the challenges you face when developing  

test and challenges you face when developing test and controls applications on the 

.net platform with the emergence of .net in 2002 ,Microsoft introduced a completely 

new especially for web and database connectivity .as with many disrupts 

technologies,.net presents new challenges ,especially because it was not designed  

from and engineer’s because it was not designed from and engineer’s perspective, 

but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 
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8. SYSTEM DESIGN 

 

UML Diagrams 

              UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

 Class diagram 

 Use Case 

 Sequence diagram 
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8.1 CLASS DIAGRAM: 

 

  

 

 

Fig (8.1)   CLASS DIAGRAM 
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 8.2 USE CASE DIAGRAM: 

           

            

Fig (9.2) USECASE DIAGRAM 

 

8.3 SEQUENCE DIAGRAM: 

 

Fig (9.3) SEQUENCE DIAGRAM 
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9. SCREENSHOTS 

 

 

MAIN PAGE 
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REGISTRATIONS PAGE 
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ADD A NEW BOOK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

20 

 

10. CONCLUSION 

 

        Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. 
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 

      



 
 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 



 
 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 



 
 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 

 



 
 

             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 



 
 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 



 
 

              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1


 
 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in 

the current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with 

text files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 



 
 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an 

integer column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 



 
 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build a SELECT that 

reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields that 

are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

 



 
 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip


 
 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 



 
 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip


 
 

                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

• You do not need to administer or manage any of the compute resources for your service. 

• You do not need an SSL certificate. 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 
 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 

1  
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

 

              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

 

You can look at the various data types supported by SQLite at the following url. Defining 

structure for your data up front may seem inconvenient at the beginning, but the payoff is fast 

access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip


17 
 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

 

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up 

and managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access 

to execute your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is 

no need to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best 

practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your 

AWS Lambda functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the 

popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                               ABSTRACT 

 

                      Bank management system can be consider as a most important thing 

in economic world.In the present scenario the banking sector is the common need 

in everyday life. The main aim of the project is to deliver the functioning of 

databases in a banking system. Banks are  for storing customer info, tracking day 

to day credit and debit transactions, generating bank statements etc. All this work 

has been done with the help of Database management system.  Banks must be 

able to access a customer's information from any branch at a moment's notice. 

These information requests can include checking account balances, loan amounts 

and credit status. A distributed database system separates a business's data by 

business function or geographical area. Banks often use distributed database 

systems, because these systems are configured to carry out specific business 

tasks in different locations while allowing those locations to communicate freely 

with one another. These systems offer banks several advantages over 

nondistributed systems. 
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                                        1.INTRODUCTION 

                        Every person want money for personal and commercial 

purposes. Banks are the oldest lending institutions in Indian scenario. They are 

providing all facilities to all citizens for their own purposes by their terms. To 

survive in this modern market every bank implements so many new innovative 

ideas, strategies, and advanced technologies. For that they give each and every 

minute detail about their institution and projects to Public.  

They are providing many facilities to satisfy their customers i.e. Net 

Banking, Mobile Banking, Door to Door facility, Instant facility, Investment 

facility, Demat facility, Credit Card facility, Loans and Advances, Account 

facility etc. And such banks get success to create their own image in public and 

corporate world. These banks always accepts innovative notions in Indian banking 

scenario like Credit Cards, ATM machines, Risk Management etc.  

At this stage every person must know about new innovation, technology of 

procedure new schemes and new ventures. 

Because of the following reasons, I prefer this project work to get the knowledge 

of the banking system.  

•  Banking is an essential industry.  

•  It is where we often wind up when we  are  

       seeking a problem in financial crisis and  

       money related query.  

•  Banking is one of the most regulated  

        businesses in the world.  

•  Banks remain important source for career  

       opportunities for people.  

•  It is vital system for developing economy  

       for the nation.  

• Banks can play a dynamic role in delivery  

      and purchase of consumer durables.  
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                         HISTORY OF ORACLE 

 

Larry Ellison co-founded Oracle Corporation in 1977 with Bob Miner and Ed 

Oates under the name Software Development Laboratories (SDL). Ellison took 

inspiration from the 1970 paper written by Edgar F. Codd on relational database 

management systems (RDBMS) named "A Relational Model of Data for Large 

Shared Data Banks."He heard about the IBM System R database from an article in 

the IBM Research Journal provided by Oates. Ellison wanted to make Oracle's 

product compatible with System R, but failed to do so as IBM kept the error codes 

for their DBMS a secret. SDL changed its name to Relational Software, Inc (RSI) 

in 1979, then again to Oracle Systems Corporation in 1983, to align itself more 

closely with its flagship product Oracle Database. At this stage Bob Miner served 

as the company's senior programmer. On March 12, 1986, the company had its 

initial public offering. In 1995, Oracle Systems Corporation changed its name to 

Oracle Corporation, officially named Oracle, but sometimes referred to as Oracle 

Corporation, the name of the holding company. Part of Oracle Corporation's early 

success arose from using the C programming language to implement its products. 

This eased porting to different operating systems most of which support C. 
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                                         CHARACTERISTICS OF ORACLE 

 

 

Oracle Database allows you to quickly and safely store and retrieve data. Here are 

the integration benefits of the Oracle Database: 

 Oracle Database is cross-platform. It can run on various hardware across 

operating systems including Windows Server, Unix, and various 

distributions of GNU/Linux. 

 Oracle Database has its networking stack that allows application from a 

different platform to communicate with the Oracle Database smoothly. 

For example, applications running on Windows can connect to the Oracle 

Database running on Unix. 

 ACID-compliant – Oracle is ACID-compliant Database that helps maintain 

data integrity and reliability. 

 Commitment to open technologies – Oracle is one of the first Database 

that supported GNU/Linux in the late 1990s before GNU/Linux become a 

commerce product. It has been supporting this open platform since then. 

Oracle Database has several structural features that make it popular: 

 Logical data structure – Oracle uses the logical data structure to store data 

so that you can interact with the database without knowing where the 

data is stored physically. 

 Partitioning – is a high-performance feature that allows you to divide a 

large table into different pieces and store each piece across storage 

devices. 

 Memory caching – the memory caching architecture allows you to scale up 

a very large database that still can perform at a high speed. 
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 Data Dictionary is a set of internal tables and views that support 

administer Oracle Database more effectively. 

 Backup and recovery – ensure the integrity of the data in case of system 

failure.  

 Oracle includes a powerful tool called Recovery Manager (RMAN) – allows 

DBA to perform cold, hot, and incremental database backups and point-in-

time recoveries. 

 Clustering – Oracle Real Application Clusters (RAC) – Oracle enables high 

availability that enables the system is up and running without interruption 

of services in case one or more server in a cluster fails. 
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                                       BANKING MANAGEMENT SYSTEM 

 

FUNCTIONING OF BANK : 

                   Functioning of a Bank is among the more complicated of corporate 

operations. Since Banking involves dealing directly with money, governments in 

most countries regulate this sector rather stringently. In India, the regulation 

traditionally has been very strict and in the opinion of certain quarters, responsible 

for the present condition of banks, where NPAs are of a very high order. The 

process of financial reforms, which started in 1991, has cleared the cobwebs 

somewhat but a lot remains to be done. The multiplicity of policy and regulations 

that a Bank has to work with makes its operations even more complicated, 

sometimes bordering on illogical. This section, which is also intended for banking 

professional, attempts to give an overview of the functions in as simple manner as 

possible. Banking Regulation Act of India, 1949 defines Banking as "accepting, 

for the purpose of lending or investment of deposits of money from the public, 

repayable on demand or otherwise and withdraw able by cheques, draft, and order 

or otherwise."  

 RULES GOVERNING THE PROJECT : 

 All  the  customers  of  the bank  have  a unique   account number. 

  

 The  account  numbers  are  not  nullable  i.e., they  cannot take  null  

values. 

 

 The  customers  must  have  a  minimum  account  balance  of  Rs.1000. 

 

 Any  customer  is  not  allowed  to  withdraw  amount  from  his  account, 

if  the  withdrawl  results  in  his  account  balance  going  below  the  

minimum  balance. 
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 A  person  is  eligible  to  get  a  loan  from  the  bank  if  he  has  an  

account  in  the  bank. 

 

 The  percentage  of  interest  imposed  on  the  loan  depends  on  the  

Company’s  policies. 

 

 

 The  customers  are  issued  cards (ATM or Debit) depending  on  his/her  

eligibilities. 

 

 All  the  card  holders  have  unique  card  and  PIN  numbers. 

 

 

 The  employees  of  the  bank  have  unique  identification  numbers. 

 

 

Customer  AccInfo LoanInfo CardInfo EmployeeInfo 

Gender 

Customer_

name 

Account_

number Age 

Branch 

Address 

R1 

Account_

number Account

_type 

Balance 

Account_

branch 

R2 

Interest 

Account_

number 
Loan_type 

Loan_amount 

R3 

Account_

number 

Card_type 

Card_number 

R4 

Emp_id 

Emp_name 

Branch 

Status Salary 

E-R Diagram- Banking 
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                                                 RESULTS 

 

SELECT * FROM EMPINFO WHERE BRANCH='sr nagar' AND STATUS='Clerk'; 

OUTPUT: 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241207 B havani s r nagar C lerk 7500

9241213 K averi s r nagar C lerk 7500

9241228 R ajeev s r nagar C lerk 7500

9241232 S atees h s r nagar C lerk 7500  
 

     

 SELECT * FROM EMPINFO WHERE STATUS='Manager'; 

OUTPUT: 

 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241203 Adithya lb nagar Manager 50000

9241205 Anves h kukatpally Manager 50000

9241208 B hanumati ds nr Manager 50000

9241215 K is hore mehidipatnam Manager 50000

9241223 P rathyus ha miyapur Manager 50000

9241238 S hyam K hairatabad Manager 50000  
 

 SELECT * FROM EMPINFO WHERE SALARY BETWEEN 20000 AND 50000; 

OUTPUT: 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241203 Adithya lb nagar Manager 50000

9241205 Anves h kukatpally Manager 50000

9241206 B abu miyapur S r Accountant 20000

9241208 B hanumati ds nr Manager 50000

9241211 C hitra khairatabad S r Accountant 20000

9241215 K is hore mehidipatnam Manager 50000

9241216 Manis h balanagar S r Accountant 20000

9241221 Nayana s r nagar S r Accountant 20000

9241223 P rathyus ha miyapur Manager 50000

9241231 R akes h ds nr S r Accountant 20000

9241233 S owmya mehidipatnam S r Accountant 20000

9241238 S hyam K hairatabad Manager 50000  
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SELECT * FROM EMPINFO WHERE EMP_NAME LIKE 'a%'; 

OUTPUT: 

 

IDE MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241202 Anji kukatpally S r Accountant 20000

9241203 Adithya lb nagar Manager 50000

9241204 As his h balanagar C lerk 7500

9241205 Anves h kukatpally Manager 50000  
 

 SELECT * FROM EMPINFO WHERE EMP_NAME LIKE '%a'; 

OUTPUT: 

 

E MP _ID E MP _NAME B R ANC H S TATUS S ALAR Y

9241203 Adithya lb nagar Manager 50000

9241209 B havya kukatpally C lerk 7500

9241210 C handana mehidipatnam C lerk 7500

9241211 C hitra khairatabad S r Accountant 20000

9241219 Nagendra ds nr C lerk 7500

9241221 Nayana s r nagar S r Accountant 20000

9241223 P rathyus ha miyapur Manager 50000

9241233 S owmya mehidipatnam S r Accountant 20000

9241234 S oundarya balanagar C lerk 7500

9241236 S hravya miyapur C lerk 7500  
 

 

SELECT * FROM CARDINFO WHERE ACCOUNT_NUMBER BETWEEN '09241A1272' 

AND '09241A1285'; 

OUTPUT: 

 

 

AC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TYP E

09241A1272 0123-4567-0924-1272 D E B IT

09241A1273 0123-4567-0924-1273 D E B IT

09241A1274 0123-4567-0924-1274 ATM

09241A1276 0123-4567-0924-1276 ATM

09241A1277 0123-4567-0924-1277 ATM

09241A1278 0123-4567-0924-1278 ATM

09241A1280 0123-4567-0924-1280 D E B IT

09241A1281 0123-4567-0924-1281 ATM

09241A1282 0123-4567-0924-1282 ATM

09241A1283 0123-4567-0924-1283 D E B IT

09241A1284 0123-4567-0924-1284 ATM

09241A1285 0123-4567-0924-1285 ATM  
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SELECT * FROM CARDINFO WHERE CARD_TYPE='DEBIT'; 

OUTPUT: 

 

IDAC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TYP E

09241A1257 0123-4567-0924-1257 D E B IT

09241A1261 0123-4567-0924-1261 D E B IT

09241A1269 0123-4567-0924-1269 D E B IT

09241A1272 0123-4567-0924-1272 D E B IT

09241A1273 0123-4567-0924-1273 D E B IT

09241A1280 0123-4567-0924-1280 D E B IT

09241A1283 0123-4567-0924-1283 D E B IT

09241A1299 0123-4567-0924-1299 D E B IT  
 

 

SELECT * FROM CARDINFO WHERE ACCOUNT_NUMBER BETWEEN '09241A1272' 

AND '09241A1285' AND CARD_TYPE='ATM'; 

OUTPUT: 

 

AC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TYP E

09241A1274 0123-4567-0924-1274 ATM

09241A1276 0123-4567-0924-1276 ATM

09241A1277 0123-4567-0924-1277 ATM

09241A1278 0123-4567-0924-1278 ATM

09241A1281 0123-4567-0924-1281 ATM

09241A1282 0123-4567-0924-1282 ATM

09241A1284 0123-4567-0924-1284 ATM

09241A1285 0123-4567-0924-1285 ATM  
 

SELECT * FROM CUSINFO WHERE GENDER='M' AND BALANCE<7500; 

OUTPUT: 

 

AC C O UNT_NUMB E R C US _NAME GE ND E R AGE AD D R E S S B ALANC E

09241A1256 Abhiram M 19 patancheru 5600

09241A1257 Akhil R eddy M 19 lb nagar 5700

09241A1258 Ambedkar M 19 chintal 5800

09241A1259 S ai K ris hna M 19 niz ampet 5900

09241A1260 Anudeep M 19 s r nagar 6000

09241A1261 Avinas h M 19 vidyanagar 6100

09241A1262 B harath M 19 miyapur 6200

09241A1263 C haitanya M 19 balanagar 6300

09241A1266 D heeraj M 19 niz ampet 6600

09241A1269 Gangadhar M 19 niz ampet 6900

09241A1270 Gautham M 19 lb nagar 7000

09241A1272 Gowtham M 19 niz ampet 7200

09241A1273 Hars havardhan M 19 niz ampet 7300

09241A1274 Hars ha yadav M 19 kukatpally 7400  
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SELECT * FROM CUSINFO WHERE GENDER='M' AND CUS_NAME LIKE '%h'; 

OUTPUT: 

AC C O UNT_NUMB E R C US _NAME GE ND E R AGE ADD R E S S B ALANC E B R ANC H

09241A1261 Avinas h M 19 vidyanagar 6100 s ecunderabad

09241A1262 B harath M 19 miyapur 6200 miyapur

09241A1277 J ayanth M 19 kukatpally 7700 kukatpally

09241A1283 Mahes h M 19 khairatabad 8300 khairatabad

09241A1299 R ames h M 19 niz ampet 9900 kukatpally
 

 

 

SELECT * FROM CUSINFO WHERE BRANCH='miyapur' AND BALANCE BETWEEN 

6000 AND 8000; 

OUTPUT: 

AC C O UNT_NUMBE R C US _NAME GE NDE R AGE ADDR E S S BALANC E BR ANC H

09241A1262 Bharath M 19 miyapur 6200 miyapur

09241A1271 Geetha F 19 miyapur 7100 miyapur
 

 

 

SELECT * FROM CUSINFO WHERE BALANCE<7000 AND AGE=19 AND 

BRANCH='kukatpally'’; 

OUTPUT: 

ACCOUNT_NUMBER CUS_NAME GENDER AGE ADDRESS BALANCE

09241A1259 Sai Krishna M 19 nizampet 5900

09241A1265 Dharani F 19 nizampet 6500  
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SELECT 

ACCOUNT_NUMBER,CUS_NAME,GENDER,AGE,BALANCE,BRANCH,ADDRESS,RO

W_NUMBER()    OVER(ORDER BY (BALANCE) DESC) AS RANK FROM CUSINFO; 

OUTPUT: 
ACCOUNT_NUMBER CUS_NAME GENDER AGE BALANCE BRANCH ADDRESS RANK

09241A1299 Ramesh M 19 9900 kukatpally nizampet 1

09241A1298 Rammohan M 19 9800 kukatpally nizampet 2

09241A1297 Rajshekhar M 19 9700 dsnr dsnr 3

09241A1296 Preetham M 19 9600 dsnr lb nagar 4

09241A1295 Praveen M 19 9500 kukatpally nizampet 5

09241A1294 Prathiba F 19 9400 kukatpally nizampet 6

09241A1293 Pooja F 19 9300 kukatpally vasanth nagar 7

09241A1292 Pannaga F 19 9200 kukatpally nizampet 8

09241A1291 Nikhil M 19 9100 mehidipatnam mehidipatnam 9

09241A1290 Neha F 19 9000 kukatpally nizampet 10

09241A1288 Mehabunnisa F 19 8800 mehidipatnam mehdipatnam 11

09241A1287 Meghana sindhooriF 19 8700 kukatpally nizampet 12

09241A1286 Meghana F 19 8600 sr nagar sr nagar 13

09241A1285 Manasa F 19 8500 kukatpally nizampet 14

09241A1284 Manasa ReddyF 19 8400 miyapur lingampally 15

09241A1282 Lillyrani F 19 8200 balanagar chintal 16

09241A1281 Lavanya F 19 8100 miyapur lingampally 17

09241A1280 Krishna M 19 8000 mehidipatnam mehidipatnam 18

09241A1279 Krishna ChaitanyaM 19 7900 secunderabad secunderabad 19

09241A1278 Karthik M 19 7800 sr nagar erragadda 20

09241A1277 Jayanth M 19 7700 kukatpally kukatpally 21

09241A1276 Himaja F 19 7600 sr nagar sr nagar 22

09241A1274 Harsha yadav M 19 7400 kukatpally kukatpally 23

09241A1273 HarshavardhanM 19 7300 kukatpally nizampet 24

09241A1272 Gowtham M 19 7200 kukatpally nizampet 25

09241A1271 Geetha F 19 7100 miyapur miyapur 26

09241A1270 Gautham M 19 7000 dsnr lb nagar 27

09241A1268 Divyani F 19 6800 himayathnagar himayathnagar 28

09241A1265 Dharani F 19 6500 kukatpally nizampet 29

09241A1264 Deepika F 19 6400 secunderabad jamestreet 30

09241A1262 Bharath M 19 6200 miyapur miyapur 31

09241A1261 Avinash M 19 6100 secunderabad vidyanagar 32

09241A1260 Anudeep M 19 6000 sr nagar sr nagar 33

 

 

 

 

 

 

 

 

 

 

 

 

 

SELECT c.CUS_NAME,c.BRANCH,g.CARD_TYPE,g.CARD_NUMBER from CUSINFO 

c,CARDINFO g WHERE c.ACCOUNT_NUMBER=g.ACCOUNT_NUMBER; 
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OUTPUT: 

CUS_NAME BRANCH CARD_TYPE CARD_NUMBER

Sai Krishna kukatpally ATM 0123-4567-0924-1259

Anudeep sr nagar ATM 0123-4567-0924-1260

Avinash secunderabad DEBIT 0123-4567-0924-1261

Bharath miyapur ATM 0123-4567-0924-1262

Deepika secunderabad ATM 0123-4567-0924-1264

Dharani kukatpally ATM 0123-4567-0924-1265

Divyani himayathnagar ATM 0123-4567-0924-1268

Gautham dsnr ATM 0123-4567-0924-1270

Geetha miyapur ATM 0123-4567-0924-1271

Gowtham kukatpally DEBIT 0123-4567-0924-1272

Harshavardhan kukatpally DEBIT 0123-4567-0924-1273

Harsha yadav kukatpally ATM 0123-4567-0924-1274

Himaja sr nagar ATM 0123-4567-0924-1276

Jayanth kukatpally ATM 0123-4567-0924-1277

Karthik sr nagar ATM 0123-4567-0924-1278

Krishna mehidipatnam DEBIT 0123-4567-0924-1280

Lavanya miyapur ATM 0123-4567-0924-1281

Lillyrani balanagar ATM 0123-4567-0924-1282

Manasa Reddy miyapur ATM 0123-4567-0924-1284

Manasa kukatpally ATM 0123-4567-0924-1285

Meghana sr nagar ATM 0123-4567-0924-1286

Mehabunnisa mehidipatnam ATM 0123-4567-0924-1288

Neha kukatpally ATM 0123-4567-0924-1290

Nikhil mehidipatnam ATM 0123-4567-0924-1291

Pannaga kukatpally ATM 0123-4567-0924-1292

Pooja kukatpally ATM 0123-4567-0924-1293

Prathiba kukatpally ATM 0123-4567-0924-1294

Praveen kukatpally ATM 0123-4567-0924-1295

Preetham dsnr ATM 0123-4567-0924-1296

Rajshekhar dsnr ATM 0123-4567-0924-1297

Rammohan kukatpally ATM 0123-4567-0924-1298

Ramesh kukatpally DEBIT 0123-4567-0924-1299  
 

 

 

 

 

 

 

 

 

 

 

SELECT c.ACCOUNT_NUMBER,r.CUS_NAME,g.CARD_TYPE FROM CARDINFO 

g,ACCINFO c,CUSTINFO1 r WHERE c.ACCOUNT_NUMBER=r.ACCOUNT_NUMBER 

AND g.ACCOUNT_NUMBER=r.ACCOUNT_NUMBER; 

OUTPUT: 
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ACCOUNT_NUMBER CUS_NAME CARD_TYPE

09241A1259 Sai Krishna ATM

09241A1260 Anudeep ATM

09241A1261 Avinash DEBIT

09241A1262 Bharath ATM

09241A1264 Deepika ATM

09241A1265 Dharani ATM

09241A1268 Divyani ATM

09241A1270 Gautham ATM

09241A1271 Geetha ATM

09241A1272 Gowtham DEBIT

09241A1273 HarshavardhanDEBIT

09241A1274 Harsha yadav ATM

09241A1276 Himaja ATM

09241A1277 Jayanth ATM

09241A1278 Karthik ATM

09241A1280 Krishna DEBIT

09241A1281 Lavanya ATM

09241A1282 Lillyrani ATM

09241A1284 Manasa ReddyATM

09241A1285 Manasa ATM

09241A1286 Meghana ATM

09241A1288 Mehabunnisa ATM

09241A1290 Neha ATM

09241A1291 Nikhil ATM

09241A1292 Pannaga ATM

09241A1293 Pooja ATM

09241A1294 Prathiba ATM

09241A1295 Praveen ATM

09241A1296 Preetham ATM

09241A1297 Rajshekhar ATM

09241A1298 Rammohan ATM

09241A1299 Ramesh DEBIT  
 

 

 

 

 

 

 

 

 

 

 

SELECT a.ACCOUNT_NUMBER,c.CUS_NAME,s.CARD_NUMBER,s.CARD_TYPE 

FROM ACCINFO a,CUSTINFO1 C,CARDINFO s WHERE 

a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

c.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER; 

OUTPUT: 
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ACCOUNT_NUMBER CUS_NAME CARD_NUMBER CARD_TYPE

09241A1259 Sai Krishna 0123-4567-0924-1259 ATM

09241A1260 Anudeep 0123-4567-0924-1260 ATM

09241A1261 Avinash 0123-4567-0924-1261 DEBIT

09241A1262 Bharath 0123-4567-0924-1262 ATM

09241A1264 Deepika 0123-4567-0924-1264 ATM

09241A1265 Dharani 0123-4567-0924-1265 ATM

09241A1268 Divyani 0123-4567-0924-1268 ATM

09241A1270 Gautham 0123-4567-0924-1270 ATM

09241A1271 Geetha 0123-4567-0924-1271 ATM

09241A1272 Gowtham 0123-4567-0924-1272 DEBIT

09241A1273 Harshavardhan0123-4567-0924-1273 DEBIT

09241A1274 Harsha yadav 0123-4567-0924-1274 ATM

09241A1276 Himaja 0123-4567-0924-1276 ATM

09241A1277 Jayanth 0123-4567-0924-1277 ATM

09241A1278 Karthik 0123-4567-0924-1278 ATM

09241A1280 Krishna 0123-4567-0924-1280 DEBIT

09241A1281 Lavanya 0123-4567-0924-1281 ATM

09241A1282 Lillyrani 0123-4567-0924-1282 ATM

09241A1284 Manasa Reddy0123-4567-0924-1284 ATM

09241A1285 Manasa 0123-4567-0924-1285 ATM

09241A1286 Meghana 0123-4567-0924-1286 ATM

09241A1288 Mehabunnisa 0123-4567-0924-1288 ATM

09241A1290 Neha 0123-4567-0924-1290 ATM

09241A1291 Nikhil 0123-4567-0924-1291 ATM

09241A1292 Pannaga 0123-4567-0924-1292 ATM

09241A1293 Pooja 0123-4567-0924-1293 ATM

09241A1294 Prathiba 0123-4567-0924-1294 ATM

09241A1295 Praveen 0123-4567-0924-1295 ATM

09241A1296 Preetham 0123-4567-0924-1296 ATM

09241A1297 Rajshekhar 0123-4567-0924-1297 ATM

09241A1298 Rammohan 0123-4567-0924-1298 ATM

09241A1299 Ramesh 0123-4567-0924-1299 DEBIT  
 

 

 

 

 

 

 

 

 

SELECT a.BALANCE,c.CUS_NAME,s.CARD_TYPE FROM ACCINFO a,CUSTINFO1 

C,CARDINFO s WHERE a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

c.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER; 

OUTPUT: 
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BALANCE CUS_NAME CARD_TYPE

5900 Sai Krishna ATM

6000 Anudeep ATM

6100 Avinash DEBIT

6200 Bharath ATM

6400 Deepika ATM

6500 Dharani ATM

6800 Divyani ATM

7000 Gautham ATM

7100 Geetha ATM

7200 Gowtham DEBIT

7300 HarshavardhanDEBIT

7400 Harsha yadav ATM

7600 Himaja ATM

7700 Jayanth ATM

7800 Karthik ATM

8000 Krishna DEBIT

8100 Lavanya ATM

8200 Lillyrani ATM

8400 Manasa ReddyATM

8500 Manasa ATM

8600 Meghana ATM

8800 Mehabunnisa ATM

9000 Neha ATM

9100 Nikhil ATM

9200 Pannaga ATM

9300 Pooja ATM

9400 Prathiba ATM

9500 Praveen ATM

9600 Preetham ATM

9700 Rajshekhar ATM

9800 Rammohan ATM  
 

 

 

 

 

 

 

 

 

 

 

 

SELECT a.BALANCE,c.CUS_NAME,s.CARD_TYPE FROM ACCINFO a,CUSTINFO1 

C,CARDINFO s WHERE a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

a.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER AND a.BALANCE>5500 AND 

a.BALANCE<6500; 

OUTPUT: 



                                   

19 

 

BALANCE CUS_NAME CARD_TYPE

5900 Sai Krishna ATM

6000 Anudeep ATM

6100 Avinash DEBIT

6200 Bharath ATM  
 

 

SELECT c.CUS_NAME,c.BRANCH,c.GENDER,c.ADDRESS,l.LOAN_TYPE,l.INTEREST 

FROM CUSTINFO1 c,LOANINFO l WHERE 

c.ACCOUNT_NUMBER=l.ACCOUNT_NUMBER; 

OUTPUT: 

CUS_NAME BRANCH GENDER ADDRESS LOAN_TYPE INTEREST

Sai Krishna kukatpally M nizampet studentloan 5%

Anudeep sr nagar M sr nagar studentloan 5%

Avinash secunderabad M vidyanagar houseloan 5%

Bharath miyapur M miyapur studentloan 5%

Deepika secunderabad F jamestreet studentloan 5%

Dharani kukatpally F nizampet studentloan 5%

Divyani himayathnagar F himayathnagar studentloan 5%

Gautham dsnr M lb nagar studentloan 5%

Geetha miyapur F miyapur studentloan 5%

Gowtham kukatpally M nizampet houseloan 13%

Harshavardhankukatpally M nizampet houseloan 13%

Harsha yadav kukatpally M kukatpally studentloan 5%

Himaja sr nagar F sr nagar studentloan 5%

Jayanth kukatpally M kukatpally studentloan 5%

Karthik sr nagar M erragadda studentloan 5%

Krishna mehidipatnam M mehidipatnam houseloan 13%

Lavanya miyapur F lingampally studentloan 5%

Lillyrani balanagar F chintal studentloan 5%

Manasa Reddy miyapur F lingampally studentloan 5%

Manasa kukatpally F nizampet studentloan 5%

Meghana sr nagar F sr nagar studentloan 5%

Mehabunnisa mehidipatnam F mehdipatnam studentloan 5%

Neha kukatpally F nizampet studentloan 5%

Nikhil mehidipatnam M mehidipatnam studentloan 5%

Pannaga kukatpally F nizampet studentloan 5%

Pooja kukatpally F vasanth nagar studentloan 5%

Prathiba kukatpally F nizampet studentloan 5%

Praveen kukatpally M nizampet studentloan 5%

Preetham dsnr M lb nagar studentloan 5%

Rajshekhar dsnr M dsnr studentloan 5%

Rammohan kukatpally M nizampet studentloan 5%  
 

SELECT * FROM LOANINFO WHERE ACCOUNT_BRANCH LIKE'b%'; 
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OUTPUT: 

ACCOUNT_NUMBER ACCOUNT_BRANCH LOAN_TYPE LOAN_AMOUNT INTEREST

09241A1258 balanagar studentloan 50000 5%

09241A1263 balanagar studentloan 50000 5%

09241A1282 balanagar studentloan 50000 5%  
 

 

SELECT * FROM LOANINFO WHERE ACCOUNT_BRANCH LIKE'k%'; 

OUTPUT: 

IDACCOUNT_NUMBER ACCOUNT_BRANCH LOAN_TYPE LOAN_AMOUNT INTEREST

09241A1259 kukatpally studentloan 50000 5%

09241A1265 kukatpally studentloan 50000 5%

09241A1266 kukatpally studentloan 50000 5%

09241A1267 kukatpally studentloan 50000 5%

09241A1269 kukatpally houseloan 50000 5%

09241A1272 kukatpally houseloan 100000 13%

09241A1273 kukatpally houseloan 100000 13%

09241A1274 kukatpally studentloan 50000 5%

09241A1277 kukatpally studentloan 50000 5%

09241A1285 kukatpally studentloan 50000 5%

09241A1290 kukatpally studentloan 50000 5%

09241A1292 kukatpally studentloan 50000 5%

09241A1293 kukatpally studentloan 50000 5%

09241A1294 kukatpally studentloan 50000 5%

09241A1295 kukatpally studentloan 50000 5%

09241A1298 kukatpally studentloan 50000 5%  
 

SELECT * FROM ACCINFO WHERE ACCOUNT_BRANCH='sr nagar' and 

balance>6000; 

OUTPUT: 
IDAC C O UNT_NUMB E R AC C O UNT_TYP E AC C O UNT_B R ANC H B ALANC E

09241A1276 fixed s r nagar 7600

09241A1278 s avings s r nagar 7800

09241A1283 s avings s r nagar 8300

09241A1286 fixed s r nagar 8600  
 

 

 

 

 

 

 

 

 

 

 

SELECT 

c.CUS_NAME,c.BRANCH,c.GENDER,c.ADDRESS,l.LOAN_TYPE,l.INTEREST,f.CARD_N
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UMBER,f.CARD_TYPE FROM CUSTINFO1 c,LOANINFO l,   CARDINFO f WHERE 

c.ACCOUNT_NUMBER=l.ACCOUNT_NUMBER AND 

l.ACCOUNT_NUMBER=f.ACCOUNT_NUMBER; 

OUTPUT: 

Avinash secunderabad M vidyanagar houseloan 5% 0123-4567-0924-1261

Bharath miyapur M miyapur studentloan 5% 0123-4567-0924-1262

Deepika secunderabad F jamestreet studentloan 5% 0123-4567-0924-1264

Dharani kukatpally F nizampet studentloan 5% 0123-4567-0924-1265

Divyani himayathnagar F himayathnagar studentloan 5% 0123-4567-0924-1268

Gautham dsnr M lb nagar studentloan 5% 0123-4567-0924-1270

Geetha miyapur F miyapur studentloan 5% 0123-4567-0924-1271

Gowtham kukatpally M nizampet houseloan 13% 0123-4567-0924-1272

Harshavardhankukatpally M nizampet houseloan 13% 0123-4567-0924-1273

Harsha yadav kukatpally M kukatpally studentloan 5% 0123-4567-0924-1274

Himaja sr nagar F sr nagar studentloan 5% 0123-4567-0924-1276

Jayanth kukatpally M kukatpally studentloan 5% 0123-4567-0924-1277

Karthik sr nagar M erragadda studentloan 5% 0123-4567-0924-1278

Krishna mehidipatnam M mehidipatnam houseloan 13% 0123-4567-0924-1280

Lavanya miyapur F lingampally studentloan 5% 0123-4567-0924-1281

Lillyrani balanagar F chintal studentloan 5% 0123-4567-0924-1282

Manasa Reddy miyapur F lingampally studentloan 5% 0123-4567-0924-1284

Manasa kukatpally F nizampet studentloan 5% 0123-4567-0924-1285

Meghana sr nagar F sr nagar studentloan 5% 0123-4567-0924-1286

Mehabunnisa mehidipatnam F mehdipatnam studentloan 5% 0123-4567-0924-1288

Neha kukatpally F nizampet studentloan 5% 0123-4567-0924-1290

Nikhil mehidipatnam M mehidipatnam studentloan 5% 0123-4567-0924-1291

Pannaga kukatpally F nizampet studentloan 5% 0123-4567-0924-1292

Pooja kukatpally F vasanth nagar studentloan 5% 0123-4567-0924-1293

Prathiba kukatpally F nizampet studentloan 5% 0123-4567-0924-1294

Praveen kukatpally M nizampet studentloan 5% 0123-4567-0924-1295

Preetham dsnr M lb nagar studentloan 5% 0123-4567-0924-1296

Rajshekhar dsnr M dsnr studentloan 5% 0123-4567-0924-1297

Rammohan kukatpally M nizampet studentloan 5% 0123-4567-0924-1298 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

SELECT * FROM CARDINFO; 

OUTPUT: 
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AC C O UNT_NUMB E R C AR D _NUMB E R C AR D _TY P E

09241A1256 0123-4567-0924-1256 ATM

09241A1257 0123-4567-0924-1257 D E B IT

09241A1258 0123-4567-0924-1258 ATM

09241A1259 0123-4567-0924-1259 ATM

09241A1260 0123-4567-0924-1260 ATM

09241A1261 0123-4567-0924-1261 D E B IT

09241A1262 0123-4567-0924-1262 ATM

09241A1263 0123-4567-0924-1263 ATM

09241A1264 0123-4567-0924-1264 ATM

09241A1265 0123-4567-0924-1265 ATM

09241A1266 0123-4567-0924-1266 ATM

09241A1267 0123-4567-0924-1267 ATM

09241A1268 0123-4567-0924-1268 ATM

09241A1269 0123-4567-0924-1269 D E B IT

09241A1270 0123-4567-0924-1270 ATM

09241A1271 0123-4567-0924-1271 ATM

09241A1272 0123-4567-0924-1272 D E B IT

09241A1273 0123-4567-0924-1273 D E B IT

09241A1274 0123-4567-0924-1274 ATM

09241A1276 0123-4567-0924-1276 ATM

09241A1277 0123-4567-0924-1277 ATM

09241A1278 0123-4567-0924-1278 ATM

09241A1280 0123-4567-0924-1280 D E B IT

09241A1281 0123-4567-0924-1281 ATM

09241A1282 0123-4567-0924-1282 ATM

09241A1283 0123-4567-0924-1283 D E B IT

09241A1284 0123-4567-0924-1284 ATM

09241A1285 0123-4567-0924-1285 ATM

09241A1286 0123-4567-0924-1286 ATM

09241A1288 0123-4567-0924-1288 ATM

09241A1290 0123-4567-0924-1290 ATM

09241A1291 0123-4567-0924-1291 ATM

09241A1292 0123-4567-0924-1292 ATM

09241A1293 0123-4567-0924-1293 ATM

09241A1294 0123-4567-0924-1294 ATM

09241A1295 0123-4567-0924-1295 ATM

09241A1296 0123-4567-0924-1296 ATM

09241A1297 0123-4567-0924-1297 ATM

09241A1298 0123-4567-0924-1298 ATM

09241A1299 0123-4567-0924-1299 D E B IT  
 

 

 

 

 

 

 

SELECT * FROM CUSINFO; 

OUTPUT: 
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AC C O UNT_NUMB E R C US _NAME GE ND E R AGE AD D R E S S B ALANC E B R ANC H

09241A1256 Abhiram M 19 patancheru 5600 patancheru

09241A1257 Akhil R eddy M 19 lb nagar 5700 lb nagar

09241A1258 Ambedkar M 19 chintal 5800 balanagar

09241A1259 S ai K ris hna M 19 niz ampet 5900 kukatpally

09241A1260 Anudeep M 19 s r nagar 6000 s r nagar

09241A1261 Avinas h M 19 vidyanagar 6100 s ecunderabad

09241A1262 B harath M 19 miyapur 6200 miyapur

09241A1263 C haitanya M 19 balanagar 6300 balanagar

09241A1264 D eepika F 19 james treet 6400 s ecunderabad

09241A1265 D harani F 19 niz ampet 6500 kukatpally

09241A1266 D heeraj M 19 niz ampet 6600 kukatpally

09241A1267 D ivya F 19 niz ampet 6700 kukatpally

09241A1268 D ivyani F 19 himayathnagar6800 himayathnagar

09241A1269 Gangadhar M 19 niz ampet 6900 kukatpally

09241A1270 Gautham M 19 lb nagar 7000 ds nr

09241A1271 Geetha F 19 miyapur 7100 miyapur

09241A1272 Gowtham M 19 niz ampet 7200 kukatpally

09241A1273 Hars havardhanM 19 niz ampet 7300 kukatpally

09241A1274 Hars ha yadav M 19 kukatpally 7400 kukatpally

09241A1276 Himaja F 19 s r nagar 7600 s r nagar

09241A1277 J ayanth M 19 kukatpally 7700 kukatpally

09241A1278 K arthik M 19 erragadda 7800 s r nagar

09241A1279 K ris hna C haitanyaM 19 s ecunderabad7900 s ecunderabad

09241A1280 K ris hna M 19 mehidipatnam8000 mehidipatnam

09241A1281 Lavanya F 19 lingampally 8100 miyapur

09241A1282 L illyrani F 19 chintal 8200 balanagar

09241A1283 Mahes h M 19 khairatabad 8300 khairatabad

09241A1284 Manas a R eddyF 19 lingampally 8400 miyapur

09241A1285 Manas a F 19 niz ampet 8500 kukatpally

09241A1286 Meghana F 19 s r nagar 8600 s r nagar

09241A1287 Meghana s indhooriF 19 niz ampet 8700 kukatpally

09241A1288 Mehabunnis a F 19 mehdipatnam8800 mehidipatnam

09241A1290 Neha F 19 niz ampet 9000 kukatpally

09241A1291 Nikhil M 19 mehidipatnam9100 mehidipatnam

09241A1292 P annaga F 19 niz ampet 9200 kukatpally

09241A1293 P ooja F 19 vas anth nagar9300 kukatpally

09241A1294 P rathiba F 19 niz ampet 9400 kukatpally

09241A1295 P raveen M 19 niz ampet 9500 kukatpally

09241A1296 P reetham M 19 lb nagar 9600 ds nr

09241A1297 R ajs hekhar M 19 ds nr 9700 ds nr

09241A1298 R ammohan M 19 niz ampet 9800 kukatpally

09241A1299 R ames h M 19 niz ampet 9900 kukatpally

 

 

 

 

 

SELECT * FROM EMPINFO; 

OUTPUT: 
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IDE MP _ID E MP _NAME B R ANC H S TAT US S ALAR Y

9241201 Aas hrith balanagar Manager 50000

9241202 Anji kukatpally S r Accountant 20000

9241203 Adithya lb nagar Manager 50000

9241204 As his h balanagar C lerk 7500

9241205 Anves h kukatpally Manager 50000

9241206 B abu miyapur S r Accountant 20000

9241207 B havani s r nagar C lerk 7500

9241208 B hanumati ds nr Manager 50000

9241209 B havya kukatpally C lerk 7500

9241210 C handana mehidipatnam C lerk 7500

9241211 C hitra khairatabad S r Accountant 20000

9241212 Haris h balanagar C lerk 7500

9241213 K averi s r nagar C lerk 7500

9241214 K ranthi ds nr C as hier 15000

9241215 K is hore mehidipatnam Manager 50000

9241216 Manis h balanagar S r Accountant 20000

9241217 Manoj miyapur C lerk 7500

9241218 Nares h kukatpally C as hier 15000

9241219 Nagendra ds nr C lerk 7500

9241220 Naveen mehidipatnam C as hier 15000

9241221 Nayana s r nagar S r Accountant 20000

9241222 P riyankapally kukatpally C lerk 7500

9241223 P rathyus ha miyapur Manager 50000

9241224 P avani balanagar C as hier 15000

9241225 P raneeth kukatpally C lerk 7500

9241226 P avan s ecunderabad C lerk 7500

9241227 R ajes h mehidipatnam C lerk 7500

9241228 R ajeev s r nagar C lerk 7500

9241229 R agav miyapur C lerk 7500

9241230 R ithes h kukatpally C lerk 7500

9241231 R akes h ds nr S r Accountant 20000

9241232 S atees h s r nagar C lerk 7500

9241233 S owmya mehidipatnam S r Accountant 20000

9241234 S oundarya balanagar C lerk 7500

9241235 S ravani s ecunderabad C as hier 15000

9241236 S hravya miyapur C lerk 7500

9241237 S achin s r nagar C as hier 15000

9241238 S hyam K hairatabad Manager 50000

9241239 S ampath mehidipatnam C lerk 7500

9241240 Uday miyapur C as hier 15000  
 

  

 

 

 

 

 SELECT * FROM LOANINFO; 

OUTPUT: 
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IDAC C O UNT_NUMB E R AC C O UNT_B R ANC H LO AN_TYP E LO AN_AMO UNT

09241A1256 miyapur s tudentloan 50000

09241A1257 lb Nagar hous eloan 100000

09241A1258 balanagar s tudentloan 50000

09241A1259 kukatpally s tudentloan 50000

09241A1260 s r nagar s tudentloan 50000

09241A1261 s ecundrabad hous eloan 100000

09241A1262 miyapur s tudentloan 50000

09241A1263 balanagar s tudentloan 50000

09241A1264 s ecundrabad s tudentloan 50000

09241A1265 kukatpally s tudentloan 50000

09241A1266 kukatpally s tudentloan 50000

09241A1267 kukatpally s tudentloan 50000

09241A1268 himayatnagar s tudentloan 50000

09241A1269 kukatpally hous eloan 50000

09241A1270 ds nr s tudentloan 50000

09241A1271 miyapur s tudentloan 50000

09241A1272 kukatpally hous eloan 100000

09241A1273 kukatpally hous eloan 100000

09241A1274 kukatpally s tudentloan 50000

09241A1276 s r nagar s tudentloan 50000

09241A1277 kukatpally s tudentloan 50000

09241A1278 s r nagar s tudentloan 50000

09241A1280 mehidipatnam hous eloan 100000

09241A1281 miyapur s tudentloan 50000

09241A1282 balanagar s tudentloan 50000

09241A1283 s r nagar hous eloan 100000

09241A1284 miyapur s tudentloan 50000

09241A1285 kukatpally s tudentloan 50000

09241A1286 s r nagar s tudentloan 50000

09241A1288 mehidipatnam s tudentloan 50000

09241A1290 kukatpally s tudentloan 50000

09241A1291 mehidipatnam s tudentloan 50000

09241A1292 kukatpally s tudentloan 50000

09241A1293 kukatpally s tudentloan 50000

09241A1294 kukatpally s tudentloan 50000

09241A1295 kukatpally s tudentloan 50000

09241A1296 ds nr s tudentloan 50000

09241A1297 ds nr s tudentloan 50000

09241A1298 kukatpally s tudentloan 50000

09241A1299 kukatpally hous eloan 100000  
 

 

 

 

 

Select * from ACCINFO; 
OUTPUT: 
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ACCOUNT_NUMBER ACCOUNT_TYPE ACCOUNT_BRANCH BALANCE

09241A1256 savings miyapur 5600

09241A1257 savings lb nagar 5700

09241A1258 fixed balanagar 5800

09241A1259 savings kukatpally 5900

09241A1260 savings sr nagar 6000

09241A1261 savings secunderabad 6100

09241A1262 fixed miyapur 6200

09241A1263 savings balanagar 6300

09241A1264 savings secunderabad 6400

09241A1265 savings kukatpally 6500

09241A1266 savings kukatpally 6600

09241A1267 savings kukatpally 6700

09241A1268 savings himayathnagar 6800

09241A1269 fixed kukatpally 6900

09241A1270 savings dsnr 7000

09241A1271 savings miyapur 7100

09241A1272 savings kukatpally 7200

09241A1273 savings kukatpally 7300

09241A1274 savings kukatpally 7400

09241A1276 fixed sr nagar 7600

09241A1277 savings kukatpally 7700

09241A1278 savings sr nagar 7800

09241A1280 savings mehidipatnam 8000

09241A1281 savings miyapur 8100

09241A1282 fixed balanagar 8200

09241A1283 savings sr nagar 8300

09241A1284 savings miyapur 8400

09241A1285 savings kukatpally 8500

09241A1286 fixed sr nagar 8600

09241A1288 savings mehidipatnam 8800

09241A1290 fixed kukatpally 9000

09241A1291 savings mehidipatnam 9100

09241A1292 savings kukatpally 9200

09241A1293 savings kukatpally 9300

09241A1294 savings kukatpally 9400

09241A1295 fixed kukatpally 9500

09241A1296 savings dsnr 9600

09241A1297 savings dsnr 9700

09241A1298 savings kukatpally 9800

09241A1299 fixed kukatpally 9900  
 

 

 

SELECT CUS_NAME FROM CUSTINFO1 WHERE 

ACCOUNT_NUMBER<'O9241A1270'UNION SELECT EMP_NAME FROM EMPINFO 
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WHERE EMP_ID<'O9241220'; 

CUS_NAME

Aashrith

Adithya

Anji

Anudeep

Anvesh

Ashish

Avinash

Babu

Bhanumati

Bharath

Bhavani

Bhavya

Chandana

Chitra

Deepika

Dharani

Divyani

Gautham

Geetha

Gowtham

Harish

Harsha yadav

Harshavardhan

Himaja

Jayanth

Karthik

Kaveri

Kishore

Kranthi

Krishna

Krishna Rao

Lavanya

Lillyrani

Manasa

Manasa Reddy

Manish

Manoj

Meghana

Mahesh

Mehabunnisa

Nagendra

Naresh  
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SELECT * FROM(SELECT ROWNUM 

r,EMP_ID,EMP_NAME,STATUS,SALARY,BRANCH FROM EMPINFO); 

OUTPUT: 

R EMP_ID EMP_NAME STATUS SALARY BRANCH

1 9241201 Aashrith Manager 50000 balanagar

2 9241202 Anji Sr Accountant 20000 kukatpally

3 9241203 Adithya Manager 50000 lb nagar

4 9241204 Ashish Clerk 7500 balanagar

5 9241205 Anvesh Manager 50000 kukatpally

6 9241206 Babu Sr Accountant 20000 miyapur

7 9241207 Bhavani Clerk 7500 sr nagar

8 9241208 Bhanumati Manager 50000 dsnr

9 9241209 Bhavya Clerk 7500 kukatpally

10 9241210 Chandana Clerk 7500 mehidipatnam

11 9241211 Chitra Sr Accountant 20000 khairatabad

12 9241212 Harish Clerk 7500 balanagar

13 9241213 Kaveri Clerk 7500 sr nagar

14 9241214 Kranthi Cashier 15000 dsnr

15 9241215 Kishore Manager 50000 mehidipatnam

16 9241216 Manish Sr Accountant 20000 balanagar

17 9241217 Manoj Clerk 7500 miyapur

18 9241218 Naresh Cashier 7500 kukatpally

19 9241219 Nagendra Clerk 7500 dsnr

20 9241220 Naveen Cashier 15000 mehidipatnam

21 9241221 Nayana Sr Accountant 20000 sr nagar

22 9241222 Priyankapally Clerk 7500 kukatpally

23 9241223 Prathyusha Manager 50000 miyapur

24 9241224 Pavani Cashier 15000 balanagar

25 9241225 Praneeth Clerk 7500 kukatpally

26 9241226 Pavan Clerk 7500 secunderabad

27 9241227 Rajesh Clerk 7500 mehidipatnam

28 9241228 Rajeev Clerk 7500 sr nagar

29 9241229 Ragav Clerk 7500 miyapur

30 9241230 Rithesh Clerk 7500 kukatpally

31 9241231 Rakesh Sr Accountant 20000 dsnr

32 9241232 Sateesh Clerk 7500 sr nagar

33 9241233 Sowmya Sr Accountant 20000 mehidipatnam

34 9241234 Soundarya Clerk 7500 balanagar

35 9241235 Sravani Cashier 15000 secunderabad

36 9241236 Shravya Clerk 7500 miyapur

37 9241237 Sachin Cashier 15000 sr nagar

38 9241238 Shyam Manager 50000 Khairatabad

39 9241239 Sampath Clerk 7500 mehidipatnam

40 9241240 Uday Cashier 15000 miyapur  
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SELECT * FROM EMPINFO WHERE MOD(id,2)=0; 

OUTPUT: 

 

ID EMP_ID EMP_NAME BRANCH STATUS SALARY

2 9241202 Anji kukatpally Sr Accountant 20000

4 9241204 Ashish balanagar Clerk 7500

6 9241206 Babu miyapur Sr Accountant 20000

8 9241208 Bhanumati dsnr Manager 50000

10 9241210 Chandana mehidipatnam Clerk 7500

12 9241212 Harish balanagar Clerk 7500

14 9241214 Kranthi dsnr Cashier 15000

16 9241216 Manish balanagar Sr Accountant 20000

18 9241218 Naresh kukatpally Cashier 15000

20 9241220 Naveen mehidipatnam Cashier 15000

22 9241222 Priyankapally kukatpally Clerk 7500

24 9241224 Pavani balanagar Cashier 15000

26 9241226 Pavan secunderabad Clerk 7500

28 9241228 Rajeev sr nagar Clerk 7500

30 9241230 Rithesh kukatpally Clerk 7500

32 9241232 Sateesh sr nagar Clerk 7500

34 9241234 Soundarya balanagar Clerk 7500

36 9241236 Shravya miyapur Clerk 7500

38 9241238 Shyam Khairatabad Manager 50000

40 9241240 Uday miyapur Cashier 15000  
 

 

SELECT * FROM EMPINFO WHERE ID>5 AND ID<10; 

OUTPUT: 

 

 

 

 

 

 

 

 

 

 

 
                   

                                                      CONCLUSION 

ID EMP_ID EMP_NAME BRANCH STATUS SALARY

6 9241206 Babu miyapur Sr Accountant 20000

7 9241207 Bhavani sr nagar Clerk 7500

8 9241208 Bhanumati dsnr Manager 50000

9 9241209 Bhavya kukatpally Clerk 7500
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Bank management system is a virtualization of transactions in banking system. 

The banking system are used manual working but when we used online banking 

system it is totally virtualization process which avoid manual process and converts 

it in automatic process. Bank management system is saving the time with 

accuracy than bank manual system. 
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>>>message = 'And now for something completely different'  

>>> n = 17 

>>>pi = 3.1415926535897931 

 

1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 
that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills.  
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 
things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 
we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 
Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example makes three assignments. The first assigns a string to a new variable  
named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to.  
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment.  

A script usually contains a sequence of statements. If there is more than one statement, the 
results appear one at a time as the statements execute.  

For example, the script 
 

produces the output 
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17 

x 

x + 17 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 
considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches.  
comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 
conditional statement 

A statement that controls the flow of execution depending on some condition.  
compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 
body is indented relative to the header.  

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 
nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 
 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 
operator: 

 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 
sequence you want (hence the name).  

 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero.  
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 
Processing Unit using conditional execution, functions, and iterations. We have learned how to 
create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 
erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system.  

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 
be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 
can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 
brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno'  

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'}  

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 
that the indices start at 0: 

 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type.  

The function dict creates a new dictionary with no items. Because dict is the name of a built- in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 
they are indexed by integers. The important difference is that tuples are immutable. Tuples are 
also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built- in function tuple. With no argument, it creates an 

empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and 

using lists and string slicing to extract portions of the lines.  

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 
demonstrates a trivial use of the search function.  

 

We open the file, loop through each line, and use the regular expression search() to only print out 
lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 
characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:'  

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 
expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 
"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 
two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 
are given the data which the other application has sent.  

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 
But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 
Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4.Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer.  

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 
data structures in a database are: tables, rows, and columns. 

 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 
the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 
efficient way to store and look up the data based on the type of data.  
You can look at the various data types supported by SQLite at the following url 

 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data.  

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 
current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 
server on which we are running our application. In our simple examples the database will just be 
a local file in the same directory as the Python code we are running.  

A cursor is like a file handle that we can use to perform operations on the data stored in the 
database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 
different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 
the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 
without causing an error. Note that the DROP TABLE command deletes the table and all of its 
contents from the database (i.e., there is no "undo").  
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)')  

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 
column named plays. 

 

 

4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 
indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 
logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 
generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ')  
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 
integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key.  

 A foreign key is usually a number that points to the primary key of an associated row in a 
different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 
tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 
that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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 5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data.  

In this chapter, we take a look at three complete applications that bring all of these things 
together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 
execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 
locations of university names and then placing the data on a Google map.  

Google 

Map 

To get 

started, 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate- limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 
lookup process several times. So we break the problem into two phases.  

In the first phase we take our input "survey" data in the file where.data and read it one line at a 
time, and retrieve the geocoded information from Google and store it in a  

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... }  

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... }  

... 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 
simply check to see if we already have the data for that particular line of input. The database is 
functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 
line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them.  

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 
might take several runs over several days to get your database to have all of the geocoded data 
for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 
the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code.  

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 
determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output.  

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 
some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it.  

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 
their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 
the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 
responsibly by adding delays to your access of their services and spreading long-running jobs 
over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 

 

https://www.py4e.com/code3/gmane.zip
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 6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service.  

 

 You do not need an SSL certi ficate.  
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers.  

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration.  

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 
US East (N. Virginia) 

 
EU (Ireland) 

 
Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris ) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console:  

 

1. Open or create your skill in the developer console.  

 
2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function:  

 

1. Log in to the AWS Management Console and navigate to AWS Lambda.  
 

2. Click your function in the list to open the configuration details.  

 
3. Make sure you are on the Configuration page. 

 
4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger.  

 
5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 
7. Click Add. 

 
8. Click Save to save the change.  

 

 

  

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 

The business-to-consumer aspect of electronic commerce (e-commerce) is the most 

visible business use of the World Wide Web. The primary goal of an e-commerce site 

is to sell goods and services online. This project deals with developing an e-commerce 

website for Online Book Sale. It provides the user with a catalog of different books 

available for purchase in the store. In order to facilitate online purchase a shopping 

cart is provided to the user. The system is implemented using a 3-tier approach, with a 

backend database, a middle tier of Sun J2EE 1.4 application server and JSP, and a 

web browser as the front end client. In order to develop an e-commerce website, a 

number of Technologies must be studied and understood. These include multi-tiered 

architecture, server and client side scripting techniques, implementation technologies 

such as JSP, programming language (such as JAVA, JavaScript, and HTML), 

relational databases (such as MySQL, Access). This is a project with the objective to 

develop a basic website where a consumer is provided with a shopping cart 

application and also to know about the technologies used to develop such an 

application. This document will discuss each of the underlying technologies to create 

and implement an e-book store 
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1. INTRODUCTION 

 

Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. The 

Online Book Store (OBS) application enables vendor to setup online book store, 

customers to browse through the books, and a system administrator to approve and 

reject requests for new books and maintain lists of book categories. 
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2. PROBLEM DEFINITION 

 

                Online bookstore software projects that acts as a central database containing 

various books in stock along with their title, author and cost. This project is a website 

that acts as a central book store. This web project is developed using asp.net as the 

front end and Microsoft access as a back-end. The Microsoft access database stores 

various book related details. A user visiting the website can see a wide range of books 

arranged in respective categories. The user may select desired book and view its price. 

The user may even search for specific books on the website. Once the user selects a 

book, he then has to fill in a form and the book is booked for the user. 
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3. SYSTEM ANALYSIS 

. 

3.1 EXISTING SYSTEM 

 

             In Existing system, there are only limited facilities regarding purchase and 

payment for the product. There is no special mention for online cash and cash on 

delivery equally.  

 

DISADVANTAGES: 

 

• Consumes a lot of time. 

• Purchasing is slow 

• Cannot view books of all categories 

 

3.2 PROPOSED SYSTEM 

 

The main objective of “Online Book Store” is to provide an essence of online book 

store via a simple and yet powerful medium. The project has been designed to 

simulate the working of an actual online book store 

   ADVANTAGES: 

 Customers can get their book delivered instead of actually going and buying 

the book. They can make payment online itself. 

 Managing of inventory in the shop for shopkeeper becomes easier as 

customers are not visiting and ordering online. 

 This system saves both time and travelling cost of customers. 

 User can get to know different kinds of books that they were unaware of by 

just searching in the system using keywords. 
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4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

 

TYPES OF FEASIBILITY 

 Technical Feasibility 

 Operation Feasibility 

 Economical Feasibility 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system? 

Will the proposed system provide adequate response to inquiries, regardless of the 

number or location of users? 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 
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5. SYSTEM REQUIREMENTS 

 

 

5.1 SOFTWARE REQUIREMENTS 

Operating System :  Windows 7/8/10 

Technology  :  ASP.NET  

Database                    :  Microsoft Access 

Software  :  Microsoft Visual Studio 2008 

 

 

5.2 HARDWARE REQUIREMENTS  

Hardware  :  intel core i3/i5/i7 

RAM        :  4 GB 
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6. SYSTEM ARCHITECTURE 

 

 

 

                                 

                                           Fig (6.a)    Dataflow Diagram   

 

                  Model–view–controller (MVC) is a software architecture pattern 

which separates the representation of information from the user's interaction with 

it. The model consists of application presentation, business rules, database, and 

functions. A view can be any output representation of data, such as a chart or a 

diagram. Multiple views of the same data are possible, such as a bar chart for 

management and a tabular view for accountants. The controller mediates input, 

converting it to commands for the model or view.  
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7. TECHNOLOGIES 

 

7.1 .NET 

Microsoft .NET Framework: 

           The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET 

Framework is designed to fulfill the following. 

 

Objective:  

To provide a consistent object-oriented programming environment whether 

object code is stored and executed locally, executed locally but Internet-distributed, or 

executed remotely.  

To provide a code-execution environment that minimizes software deployment 

and versioning conflicts.  

To provide a code-execution environment that guarantees safe execution of 

code, including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance 

problems of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

To build all communication on industry standards to ensure that code based on 

the .NET Framework can integrate with any other code.  

          The .NET Framework has two main components: the common language 

runtime and the .NET Framework class library. The common language runtime is the 

foundation of the .NET Framework. You can think of the runtime as an agent that 

manages code at execution time, providing core services such as memory 

management, thread management, and remoting while also enforcing strict type safety 

and other forms of code accuracy that ensure security and robustness. In fact, the 

concept of code management is a fundamental principle of the runtime. Code that 

targets the runtime is known as managed code, while code that does not target the 

runtime is known as unmanaged code. The class library, the other main component of 

the .NET Framework, is a comprehensive, object-oriented collection of reusable types 

that you can use to develop applications ranging from traditional command-line or 
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graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 

         The .NET Framework can be hosted by unmanaged components that load the 

common language runtime into their processes and initiate the execution of managed 

code, thereby creating a software environment that can exploit both managed and 

unmanaged features. The .NET Framework not only provides several runtime hosts, 

but also supports the development of third-party runtime hosts. 

        For example, ASP.NET hosts the runtime to provide a scalable, server-side 

environment for managed code. ASP.NET works directly with the runtime to enable 

Web Forms applications and XML Web services, both of which are discussed later in 

this topic. 

        Internet Explorer is an example of an unmanaged application that hosts the 

runtime (in the form of a MIME type extension). Using Internet Explorer to host the 

runtime enables you to embed managed components or Windows Forms controls in 

HTML documents. Hosting the runtime in this way makes managed mobile code 

(similar to Microsoft® ActiveX® controls) possible, but with significant 

improvements that only managed code can offer, such as semi-trusted execution and 

secure isolated file storage. 

        The following illustration shows the relationship of the common language 

runtime and the class library to your applications and to the overall system. The 

illustration also shows how managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime 

         The common language runtime manages memory, thread execution, code 

execution, code safety verification, compilation, and other system services. These 

features are intrinsic to the managed code that runs on the common language 

runtime. 

With regards to security, managed components are awarded varying degrees of 

trust, depending on a number of factors that include their origin (such as the 

Internet, enterprise network, or local computer). This means that a managed 

component might or might not be able to perform file-access operations, registry-

access operations, or other sensitive functions, even if it is being used in the same 

active application. 
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          The runtime enforces code access security. For example, users can trust that 

an executable embedded in a Web page can play an animation on screen or sing a 

song, but cannot access their personal data, file system, or network. The security 

features of the runtime thus enable legitimate Internet-deployed software to be 

exceptionally featuring rich. 

            The runtime also enforces code robustness by implementing a strict type- 

and code-verification infrastructure called the common type system (CTS). The 

CTS ensures that all managed code is self-describing. The various Microsoft and 

third-party language compilers generate managed code that conforms to the CTS. 

This means that managed code can consume other managed types and instances, 

while strictly enforcing type fidelity and type safety. 

           In addition, the managed environment of the runtime eliminates many 

common software issues. For example, the runtime automatically handles object 

layout and manages references to objects, releasing them when they are no longer 

being used. This automatic memory management resolves the two most common 

application errors, memory leaks and invalid memory references. 

            The runtime also accelerates developer productivity. For example, 

programmers can write applications in their development language of choice, yet 

take full advantage of the runtime, the class library, and components written in other 

languages by other developers. Any compiler vendor who chooses to target the 

runtime can do so. Language compilers that target the .NET Framework make the 

features of the .NET Framework available to existing code written in that language, 

greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports 

software of today and yesterday. Interoperability between managed and unmanaged 

code enables developers to continue to use necessary COM components and DLLs. 

             The runtime is designed to enhance performance. Although the common 

language runtime provides many standard runtime services, managed code is never 

interpreted. A feature called just-in-time (JIT) compiling enables all managed code 

to run in the native machine language of the system on which it is executing. 

Meanwhile, the memory manager removes the possibilities of fragmented memory 

and increases memory locality-of-reference to further increase performance. 

             Finally, the runtime can be hosted by high-performance, server-side 

applications, such as Microsoft® SQL Server™ and Internet Information Services 
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(IIS). This infrastructure enables you to use managed code to write your business 

logic, while still enjoying the superior performance of the industry's best enterprise 

servers that support runtime hosting. 

ii. .NET Framework Class Library 

       The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. The class library is object oriented, 

providing types from which your own managed code can derive functionality. This 

not only makes the .NET Framework types easy to use, but also reduces the t ime 

associated with learning new features of the .NET Framework. In addition, third-

party components can integrate seamlessly with classes in the .NET Framework. 

       For example, the .NET Framework collection classes implement a set of 

interfaces that you can use to develop your own collection classes. Your collection 

classes will blend seamlessly with the classes in the .NET Framework. 

       As you would expect from an object-oriented class library, the .NET 

Framework types enable you to accomplish a range of common programming tasks, 

including tasks such as string management, data collection, database connectivity, 

and file access. In addition to these common tasks, the class library includes types 

that support a variety of specialized development scenarios. For example, you can 

use the .NET Framework to develop the following types of applications and 

services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

       For example, the Windows Forms classes are a comprehensive set of reusable 

types that vastly simplify Windows GUI development. If you write an ASP.NET 

Web Form application, you can use the Web Forms classes. 

 

iii. Introduction to .NET 

 NET mainly deals with internet explorer applications 

 NET is an environment technology 



  

11 

 

 .NET  is a micro soft technology connecting peoples, system ,devices and enable 

the high levels software interactions through services 

 THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages  

 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access  application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web 

application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the 

screen. 

 Business logic layer :this layers is mainly use for writing the code for a program 

project 

 Base layer: it is a collection of data which acts as a back end 
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vi. ARCHITECTURE 

 Application domino: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating  system 

 So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 

 MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

 Manage code :It is understandable  able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of 

application .this  arrangements is done in data base which  acts s a back 

end our” CENTRAL CHECK POST COMPUTERIZATION”. Is based 
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on3-tier architecture we used .net with c# is a front end and  data base as 

back end 

 We used asp..NET for creating the web pages and coding has been written 

in .NET with c# language. 

 

x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program 

it is essential that you learn to conquer the challenges you face when developing  

test and challenges you face when developing test and controls applications on the 

.net platform with the emergence of .net in 2002 ,Microsoft introduced a completely 

new especially for web and database connectivity .as with many disrupts 

technologies,.net presents new challenges ,especially because it was not designed  

from and engineer’s because it was not designed from and engineer’s perspective, 

but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

 

 

 

 

 

 

 

 

 



  

14 

 

 

8. SYSTEM DESIGN 

 

UML Diagrams 

              UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

 Class diagram 

 Use Case 

 Sequence diagram 
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8.1 CLASS DIAGRAM: 

 

  

 

 

Fig (8.1)   CLASS DIAGRAM 
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 8.2 USE CASE DIAGRAM: 

           

            

Fig (9.2) USECASE DIAGRAM 

 

8.3 SEQUENCE DIAGRAM: 

 

Fig (9.3) SEQUENCE DIAGRAM 
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9. SCREENSHOTS 

 

 

MAIN PAGE 
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REGISTRATIONS PAGE 
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ADD A NEW BOOK 
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10. CONCLUSION 

 

        Online Book store is an online web application where the customer can purchase 

books online. Through a web browser the customers can search for a book by its title 

or author, later can add to the shopping cart and finally purchase the books. 
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

2.5 Tuples: 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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              4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 
You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 



18 
 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 
manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 
logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 
operator: 

 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 
brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 
You can look at the various data types supported by SQLite at the following url 

 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

• You do not need to administer or manage any of the compute resources for your service. 

 

• You do not need an SSL certificate. 

 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 
The “PROGRAMMING TEXTBOOKS GUIDE” web application will 

provide the detailed information about the prescribed textbook, like 

author name, edition, price….., etc, for a particular programming 
languages like python, java, c, c#....,etc. This web application is 

implemented using one of the cloud service ‘implementing web 

services’. 
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1. INTRODUCTION: 

                                Cloud Computing is the method of computing in 

which the data and programs are stored over the Internet and not on 

your hard disk. The Internet is referred to as the Cloud in 'Cloud 

Computing'. Similar to yours, others' and different organizations' data 

and programs are also stored over the Internet. 

 

2. HISTORY OF CLOUD COMPUTING: 

                                Though the concept that everyone be interconnected 

and would be able to use data and programs from any site located 

anywhere on the globe was already available, the Internet, in a good 

bandwidth was available only by the 1990’s. Another key factor which 

contributed to the quick evolution of Cloud Computing was the 

emergence of the Virtualization technology. Some important milestones 

in the evolution of cloud computing were as follows: 

 Salesforce.com, which offered there services on the SaaS 

platform. 

 The Amazon suite of cloud-based services and Elastic Compute 

Cloud. 

 Arrival of Web 2.0. 

 

3. CHARACTERISTICS OF CLOUD COMPUTING: 

The five major characteristics of the Cloud Computing are as follows: 

On-demand self-service - The service of the cloud is available round 

the clock and provides computing capabilities on-demand of the user 

automatically. 

Broad network access - Users can access the services via different 

modes as the heterogeneous thin and thick client platforms. 
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Resource pooling - The feature of multi-tenancy where users are 

assigned resources dynamically, based on demands. 

Rapid elasticity– The service is flexible and can be scaled up or down 

to suit the business requirements. Resources and programs can be used 

based on requirement and the user is billed only for the usage. 

Measured service – Usage metering is available and you pay only for 

what you use. You need not pay for any infrastructure that you do not 

use. 

 

4. DEPLOYMENT MODELS OF CLOUD: 

                                        The cloud services can be deployed in different 

methods. The deployment model is based on the service model, 

organizational structure, location, user base, and so on. The four most 

commonly used deployment models are as follows: 

 Public Cloud 

 Private Cloud 

 Community Cloud 

 Hybrid Cloud 

 

4.1 PUBLIC CLOUD: 

                                      In this model, the infrastructure is accessible to 

the public and it is owned by a vendor, who offers the services of the 

cloud to the users. The cloud vendor shares the cloud resources with the 

end users. The resource pool is huge and the services are shared by lots 

of users. The services of this cloud model can be free or available for 

nominal charges. 

  

4.2 PRIVATE CLOUD: 

                                       As the name suggests, this would be a privately 

owned cloud. Here, the user or organization owns the cloud and only 
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the user or employees of the company have access to the cloud, thereby 

making data and transactions secure. The Private cloud model uses the 

Virtualization solution and the data centers belong to the company. 

4.3 COMMUNITY CLOUD: 

                                       In the Community Cloud model, the 

infrastructure is owned jointly by different organizations. The 

organizations may have a similar set of requirements, policies, and 

customer base. So, they can combine the offerings and make the 

customer base even bigger. Duplication of same or similar applications 

and resources are avoided. 

 

4.4 HYBRID CLOUD: 

                                  The Hybrid Cloud deployment model comprises of 

two or more clouds. This can be a combination of the other three cloud 

types – public, private, or community. The hybrid deployment is 

complex compared to the other three owing to the execution and 

management tasks involved. 

 

5. SERVICE MODELS OF CLOUD COMPUTING: 

                                              There are different service models in Cloud 

computing. With the advancement of technology, newer service models 

are evolving. There are three major service models for Cloud 

Computing. They are  

 Infrastructure as a Service (IaaS) 

 Platform as a Service (PaaS) 

 Software as a Service (SaaS) 

5.1 INFRASTRUCTURE AS A SERVICE: 

                                            In Infrastructure as a Service, users can 

access the infrastructure required to run their applications, storage, 

operating systems, etc. The infrastructure can be servers, storage, and 

virtualization infrastructure and so on. Buying and installing these 

infrastructure can be very expensive process for the organizations. And 
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more expense would be there on the maintenance part. So the IaaS 

model is a reliable and cost effective method for the users to run their 

businesses. 

5.2 PLATFORM AS A SERVICE: 

                                            In Platform as a Service, users are provided 

the platform to develop and run their applications. Changing the 

platform, upgrading to a newer version, or maintaining uniformity in 

the platform used by all employees of a company is possible at a less 

expenditure with PaaS. The user need not manage any of the underlying 

cloud infrastructure, but can manage the applications required for the 

work. 

 

5.3 SOFTWARE AS A SERVICE: 

                                     In Software as a Service, user can access 

software applications from the cloud. You no longer would need to buy 

the expensive software. You can access the software through a thin 

client interface, like a web browser. Similar to the other service models, 

you cannot control the underlying infrastructure. 
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6. PROGRAMMING TEXTBOOKS GUIDE: 

 

 6.1 PROCEDURE: 

 

INSTANCE CREATION: 

 

 
 

 
Description: While creating the instance for implementing web-

server we need to allow http and https traffic in Google Cloud Platform. 
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The created instance is: 

 

 
 
To run the instance we use the following command “mstsc”. 

 

 
 
After login into this console we need to set the password to the 
Administrator user and enable this Administrator and re-login using 

Administrator user id and password. Now we will add roles and features 

required to enable the IIS. 
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After installation IIS manager tool is available. 
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After clicking on the IIS manager the following window will be opened. 
 

 
 
Now, we add the web site and copy the folder which having the files of 

the project, and give the path of the folder is as shown in the below 

window 
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The folder wwwroot containing the project files sharing property is 

enabled. 
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6.2 SCREENSHOTS: 

To run the instance we type the IP address of the instance on 

web browser then the following web page is loaded 

 

 
When we click on the different programming languages which are 

visible on the left side of the window then the following web pages will 

be loaded. 

 When we click on ‘C’, then prescribed text books information will 

be loaded. 
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 When we click on ‘C#’, then prescribed text books information 

will be loaded. 

 

 
 

 When we click on ‘F#’, then prescribed text books information 

will be loaded. 
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 When we click on ‘GO’, then prescribed text books information 

will be loaded 

 

 
 

 When we click on ‘JAVA’, then prescribed text books information 

will be loaded. 
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 When we click on ‘JAVASCRIPT’, then prescribed text books 

information will be loaded. 

 
 

 When we click on ‘KOTLIN’, then prescribed text books 

information will be loaded 
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 When we click on ‘PHP’, then prescribed text books information 

will be loaded. 

 
 

 When we click on ‘PYTHON’, then prescribed text books 

information will be loaded. 
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 When we click on ‘RUBY’, then prescribed text books 

information will be loaded. 

 
 

 When we click on ‘TYPESCRIPT’, then prescribed text books 

information will be loaded. 

 

 
 

 

 



                                   

                                                              21                             INFORMATION TECHMOLOGY 

 

 
7. CONCLUSION:  

                   With the help of this application one can easily know the 

prescribed text books information of the programming languages and 
this web application is mobile friendly also. 
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1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2. Python Data Structures 
 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 

 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 
 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/


Machine performence Prediction

Gudlavalleru Engineering College i

MACHINE PERFORMANCE PREDICTION
An Industrial/Practical Training Report

Submitted to the Faculty of Engineering of

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA,

KAKINADA

In partial fulfillment of the requirements for the award of the Degree of

BACHELOR OF TECHNOLOGY

In

INFORMATION TECHNOLOGY

By

P.Srinivasarao

(16481A1280)

DEPARTMENT OF INFORMATION TECHNOLOGY

GUDLAVALLERU ENGINEERING COLLEGE

(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada)

SESHADRIRAO KNOWLEDGE VILLAGE

GUDLAVALLERU – 521356

ANDHRA PRADESH

2016-20



Machine performence Prediction

Gudlavalleru Engineering College ii

INTERNSHIP REPORT APPROVAL FORM

With immense pleasure, this is to approved that the student of Gudlavalleru Engineering

College i.e.

P.Srinivasarao (16481A1280)

Successfully completed their Project and Project Report on “MACHINE

PERFOMANCE PREDICTION” under our guidance.

We are highly impressed with the work that they have done and commend them on their

quick grasping skills. They have shown good intent to learn and have put the knowledge

gained into application in the form of this project. We appreciate the hard work and

commitment shown by them.

We, hereby approve that this document is completely checked and accepted by Smart

Bridge Technical Team. Its been an absolute pleasure to educate and mentor these students.

We hope that this document will also serve as a Letter of Recommendation, to whomsoever

applied.

We wish them success in all future endeavours and a great career ahead.

Mahankali Surya Tej

AI and IOT Developer



Machine performence Prediction

Gudlavalleru Engineering College iii

GUDLAVALLERU ENGINEERING COLLEGE
(An Autonomous Institute with Permanent Affiliation to JNTUK, Kakinada)

SESHADRI RAO KNOWLEDGE VILLAGE, GUDLAVALLERU

DEPARTMENT OF INFORMATION TECHNOLOGY

CERTIFICATE

This is to certify that the project report entitled “MACHINE

PERFORMANCE PREDICTION” is a Bonafede record of work carried out

by P.Srinivasarao (16481A1280) under the guidance and super vision in the

partial fulfillment of the requirements for the award of the degree of Bachelor

of Technology in Information Technology of Jawaharlal Nehru Technological

University Kakinada, Kakinada during the academic year 2019-20.

Head of the Department

(Dr. CH. Kavitha)



Machine performence Prediction

Gudlavalleru Engineering College iv

External Examiner

ACKNOWLEDGEMENT

The satisfaction that accompanies the successful completion of any task would be
incomplete without the mention of people who made it possible and whose constant
guidance and encouragements crown all the efforts with success.

We feel elated to express our floral gratitude and sincere thanks to Dr. CH. Kavitha
Head of the Department, Information Technology for his encouragements all the way
during analysis of the project. His annotations, insinuations and criticisms are the key
behind the successful completion of the project work.

We would like to take this opportunity to thank our beloved principal Dr. P. Ravindra
Babu for providing a great support for us in completing our project and giving us the
opportunity for doing project.

Our Special thanks to the faculty of our department and programmers of our computer lab.
Finally, we thank our family members, non-teaching staff and our friends, who had
directly or indirectly helped and supported us in completing our project in time.

P.Srinivasarao (16481A1280)



Machine performence Prediction

Gudlavalleru Engineering College v



Machine performence Prediction

Gudlavalleru Engineering College vi

ABSTRACT

This paper presents computational fluid dynamics (CFD) analysis of airflow,

temperature and pressure distribution of the data centre with different

configuration. These configurations were under floor supply with ceiling exhaust,

under floor supply with horizontal exhaust, overhead supply with horizontal

exhaust. The parametric and its optimization were used to determine the best

possible layout for cooling strategies. The simulation results predict the high

temperature zone within the computer rack in the data centre, and provide a

detailed three-dimensional analysis of the movement of cold air through the data

centre. The position with optimum performance will be taken as the solution. The

results of the simulation were discussed using temperature, airflow and pressure

contours.
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1.1 INTRODUCTION:

Data centers are simply centralized locations where computing and networking

equipment is concentrated for the purpose of collecting, storing, processing,

distributing or allowing access to large amounts of data. They have existed in one

form or another since the advent of computers.

In the days of the room-sized behemoths that were our early computers, a data

center might have had one supercomputer. As equipment got smaller and cheaper,

and data processing needs began to increase and they have increased exponentially

we started networking multiple servers (the industrial counterparts to our home

computers) together to increase processing power. We connect them to

communication networks so that people can access them, or the information on

them, remotely. Large numbers of these clustered servers and related equipment

can be housed in a room, an entire building or groups of buildings. Today's data

center is likely to have thousands of very powerful and very small servers running

24/7.

1.2.OBJECTIVES OF RESEARCH:

There are four objectives in the design of any high performance data center:

1. Security

2. Availability

3. Scalability

4. Manageability



Machine performence Prediction

Gudlavalleru Engineering College 2

Today’s business and competitive environment requires that each of these

objectives be considered from a complete end-to-end perspective. Clients or users

connecting to the data center measure performance by timely access to the desired

application data, whether the connection is point to point or via an Internet

connection. The user must perceive reasonable response and connection time.

Access is no longer measured solely on an arbitrary measure of “network

availability” or ping times. This fact does not lesson the goal of developing

networks that provide 99.999 percent availability. However, the implication is that

the designers of the traditional networking elements must also become “content

aware".

1.3.PROBLEM STATEMENT:

Data center known to consume lot of electric power. Power generation, we know

more harmful effect on environment. So there is urgent need to make data center

energy efficient. Finally by this project we expect all electronic gadgetry to be

‘energy efficient’ to possibly achievable limits.

2.LITERATURE REVIEW:

Monitoring the cloud performance is an important issue for both the cloud users

and the cloud provider. Monitoring facilitates analysis of both the real time and

historical data for performance analysis of the cloud. Existing cloud monitoring

tools are either provided by the cloud provider itself (such as cloud watch by

Amazon) or user can also use these tools provided by the third parties, e.g. the tolls

like reveal uptime and cloud status.
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3.1. DATA COLLECTION:

The dataset is originally from the Green data center. The objective of the dataset is

to predict whether efficiency of the power consumption, based on certain input

measurements included in the dataset. Several constraints were placed on the

selection of these instances from a larger database.

The datasets consists of several power predictor variables and one target

variable, Outcome. Predictor variables includes the Input volts AC, Current in

Amps , power factor, Input power in Watts, output power in Watts, time, TP,PDR,

Delay . Efficiency in Percentage this is the column that you predict yourself!

3.2. METHODOLOGY:

The datacenter believes that for the industry to make real progress any data centre

efficiency metric will need to be part of a measurement methodology designed to

calculate a reasonable and fair approximation of the total power efficiency of the

service provision from the data centre.

Brief Description of Algorithm Used:

Multiple linear regression:

Machine learning, more specifically the field of predictive modelling is primarily

concerned with minimizing the error of a model or making the most accurate

predictions possible, at the expense of explain ability. In applied machine learning

we will borrow, reuse and steal algorithms from many different fields, including

statistics and use them towards these ends.
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As such, linear regression was developed in the field of statistics and is studied as a

model for understanding the relationship between input and output numerical

variables, but has been borrowed by machine learning. It is both a statistical

algorithm and a machine learning algorithm.

Linear Regression Model Representation:

Linear regression is an attractive model because the representation is so simple.

The representation is a linear equation that combines a specific set of input values

(x) the solution to which is the predicted output for that set of input values (y). As

such, both the input values (x) and the output value are numeric.

The linear equation assigns one scale factor to each input value or column, called a

coefficient and represented by the capital Greek letter Beta (B). One additional

coefficient is also added, giving the line an additional degree of freedom (e.g.

moving up and down on a two-dimensional plot) and is often called the intercept or

the bias coefficient.

For example, in a simple regression problem (a single x and a single y), the form of

the model would be:

y = B0 + B1*x

In higher dimensions when we have more than one input (x), the line is called a

plane or a hyper-plane. The representation therefore is the form of the equation and

the specific values used for the coefficients (e.g. B0 and B1 in the above example).

It is common to talk about the complexity of a regression model like linear

regression. This refers to the number of coefficients used in the model.

https://en.wikipedia.org/wiki/Linear_regression
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When a coefficient becomes zero, it effectively removes the influence of the input

variable on the model and therefore from the prediction made from the model (0 *

x = 0). This becomes relevant if you look at regularization methods that change the

learning algorithm to reduce the complexity of regression models by putting

pressure on the absolute size of the coefficients, driving some to zero.

Now that we understand the representation used for a linear regression model, let’s

review some ways that we can learn this representation from data.

Accuracy Measures:

Multi Linear Regression algorithm is used in this research work. Experiment is

performed by using r2_score.
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3.3. IMPLEMENTATION:

Exploratory data analysis:

Dataset for Data Center:

Multi Linear Regression:
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Statistical techniques and data visualization:

By importing matplotlib.pyplot library we have drawn graphs. We have visualized

the percentage.

And we have used the co-relation function to demonstrate the impact of every

factor on each other.

Correlation graph:
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Data modeling using supervised learning algorithms:

In general we have two types of learning algorithms, supervised and

unsupervised learning algorithms and in detail it consists of different techniques

like, Multi Linear Regression

Since our model comes under supervised learning algorithm we applied every

technique, of the algorithm and based on the accuracy values we obtained we

chosen Multi Linear Regression and our model has dependent variable which is

Efficiency means the output can be the performance of data center.

4. RESULTS AND DISCUSSIONS:
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6. CONCLUSION:

One of the important real-world problems is the detection of power consumption.

In this study, systematic efforts are made in designing a system which results in the

prediction of Efficiency. Experiment is performed on Data center Dataset.

Experimental results determine the adequacy of the designed system with an

achieved accuracy of 0.98 using the Multi Linear Regression algorithm. In future,

the designed system with the used machine learning algorithms can be used to

predict. The work can be extended and improved for the Efficiency of data center.
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can use 

square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the dictionary 

again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4 Extensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 
You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 



16 
 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip


17 
 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and managing your 

own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute your 

function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need to provision 

or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda functions 

if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                                      ABSTRACT 

 

The Insurance on Internet is a web-based enterprise application that automates 

all possible business functionalities of the insurance sector such as providing 

information catalog of various policy types to customers, applying for a new 

policy, providing information of the company’s authorized agents, and 

providing alerts to the policy holders for the policy renewals. As this is a web 

application, it supports the company in increasing the profits by reaching more 

number of customers round the clock  

The project is fully integrated with Customer Relationship Management (CRM) 

solution and developed in a manner that is easily manageable, time saving and 

relieving one form semi automated. In this Administrator can add new policies, 

information, notices and their work structure into the system. If a new policy is 

added into the system, the information of that policy and catalog, search facility 

for available policies exportable in PDF format to customer as well as agents. 
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                                    INTRODUCTION 

 

The Insurance on Internet is a web-based enterprise application that 

automates all possible business functionalities of the insurance sector 

such as providing information catalog of various policy types to 

customers, applying for a new policy, providing information of the 

company’s authorized agents, and providing alerts to the policy 

holders for the policy renewals. As this is a web application, it 

supports the company in increasing the profits by reaching more 

number of customers round the clock. 

Admin can provide on line help to the customers and process their 

queries and send status to the customers. He can provide agents 

information of customer native region. He can conduct training 

modules to the agents. 

 

 1.1 PURPOSE OF THE PROJECT 

 
Insurance, in law and economics, is the form of risk management 

primarily used to hedge against the risk of a contingent loss. Insurance 

is defined as the equitable transfer of the risk of a loss, from one entity 

to another, in exchange for a premium, and can be thought of a 

guaranteed small loss to prevent a large, possibly devastating loss. An 

insurer is a company selling the insurance. The insurance rate is a 

factor used to determine the amount, called the premium, to be 

charged for a certain amount of insurance coverage. Risk management, 

the practice of appraising and controlling risk, has evolved as a discrete 

field of study and practice. 
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2.SYSTEM ANALYSIS 

 
NUMBER OF MODULES 

The system after careful analysis has been identified to be presented with the 

following modules: 

The modules involved are: 

 Administrator Module 

 Reports 

 Authentication 

 Employee Module 

 
Admin Module:- 

Administrator is a super user treated as owner of this site. He can have 

all the privileges. Administrator can register customers, agents directly, and 

delete the information of a registered agent. 

Basic and advanced admin facilities like add, update, agent’s 

information, backup, recovery of data, and generating various kinds of reports. 
 

Agent Module:- 

An agent is nothing but a registered user first. Admin has to approve the 

registration of an agent of a particular region. Agent’s information is provided 

to the customers by administrator only. 

 

Reports Module:- 

In Reports module Admin can generate various reports. 

 

Authentication Module:- 

Authentication is the module where the verification is done according 

by user details. 

 

Employee Module:- 

Employee has a Use rid and Password and he can login after that he 

check the claim reports and he can change the password .Employee can register 

their integrated claim settlement services and make request to the admin. Along 

with the request employee will submit all the prescriptions and bills. 
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 2.1 HARDWARE & SOFTWARE SPECIFICATIONS 

HARDWARE REQUIREMENTS: 

 PIV 2.8 GHz Processor and Above 

 RAM 512MB and Above 

 HDD 20 GB Hard Disk Space and Above 

 

SOFTWARE REQUIREMENTS: 

 WINDOWS OS (XP / 2000 / 2000 Server / 2003 Server) 

 Visual Studio .Net 2008/2010 Enterprise/Professional Edition 

 Internet Information Server 5.0 (IIS) 

 MS.Net Framework 3.5 

 SQL Server 2005/2008 Enterprise Edition 

 

 

2.2 PROBLEMS  IN EXISTING STSTEM 

The existing system is manual and the manual system works in the 

following way: 

 Whenever company wants to provide insurance plan then the agent of that 

company will be appointed. The agent has to approach customers and 

collect all the details and appropriate verification has to be taken 

manually. 

 

 The Insurance Form, which is filled by the customer, is done manually 

that is received by the agent and hand it over to the company. If any 

problem with the registration then again agent has to approach that 

particular customer and do the same, this process is done manually. If any 

mistakes have done in the registration form then another new form is 

issued to the customer to fill correctly. 
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 The premiums which has to pay by the customer in the regular basis will 

be received by the agent is done manually. 

 If any personal details related to the customer have been changed then the 

details has to be submitted to the company. This process is to be taken 

manually. 

 

 

2.3 PROPOSED SYSTEM 

 
To overcome all the difficulties of the existing system the management has 

proposed automated the whole system and the development of the new 

automated system contains the following activities, which try to automate the 

entire process keeping in view of the database integration approach. 

 It provides complete activity as automated system. 

 It is not limited to a single system because it is aimed to develop for web based 

environment. 

 Provide Interactive interface through which a user can interact with different 

areas of application easily. 

 The system makes the overall task much easier and flexible. 

 It can be accessed over the Internet/Intranet. 

 It provides automatic e-mail notification features. 
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Adminlogin 

Column Name 

Adminid 

Username 

Data Type Allow Null 

int 

nvarchar(50) 

3.SYSTEM DESIGN 

3.1 INTRODUCTION 

Software design sits at the technical kernel of the software engineering 

process and is applied regardless of the development paradigm and area of 

application. Design is the first step in the development phase for any engineered 

product or system. The designer’s goal is to produce a model or representation of 

an entity that will later be built. Beginning, once system requirement have been 

specified and analyzed, system design is the first of the three technical activities 

-design, code and test that is required to build and verify software. 
 
 
 

3.2 DATABASE TABLES: 

Table for Admin Login: 
 

 

Table for Agent: 
 

Agent 

Column Name Data Type Allow Null  

 Agentid int   

 Agentname nvarchar(50) 
 

 

 
Password nvarchar(50) 

 

 

 
Address nvarchar(50) 

 

 

 
Phone nvarchar(50)  

 Emailid nvarchar(50)  

 Qualification nvarchar(50) 
 

 

 
Dateofbirth nvarchar(50) 

 

 

 

 
Gender nvarchar(50) 

 

 

 Experiance nvarchar(50) 
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             4. OUTPUT SCREENS 
 
New user Registration: 

 

 
 
New Policies: 
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New Agent: 

 

                    
Agent’s registration Form: 
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Admin Login: 

 

              
 
 

 

     

Company Details: 
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Policy Agent Details: 
 

 

 

 
 
 

Agents report: 
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Customer Report: 
 
 



Page | 11  
 

 Policies Report: 
 

 

 

 

Customer Acceptances Form: 
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Show Complaints Status: 
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5. SYSTEM TESTING AND IMPLEMENTATION 
 

INTRODUCTION 

Software testing is a critical element of software quality assurance and 

represents the ultimate review of specification, design and coding. In fact, 

testing 

is the one step in the software engineering process that could be viewed as 

destructive rather than constructive. 

A strategy for software testing integrates software test case design methods 

into a well-planned series of steps that result in the successful construction of 

software. Testing is the set of activities that can be planned in advance and 

conducted systematically. The underlying motivation of program testing is to 

affirm software quality with methods that can economically and effectively 

apply 

to both strategic to both large and small-scale systems. 

STRATEGIC APPROACH TO SOFTWARE TESTING 

The software engineering process can be viewed as a spiral. Initially system 

engineering defines the role of software and leads to software requirement 

analysis where the information domain, functions, behavior, performance, 

constraints and validation criteria for software are established. Moving inward 

along the spiral, we come to design and finally to coding. To develop computer 

software we spiral in along streamlines that decrease the level of abstraction on 

each turn. 

A strategy for software testing may also be viewed in the context of the 

spiral. Unit testing begins at the vertex of the spiral and concentrates on each 
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unit 

of the software as implemented in source code. Testing progress is done by 

moving outward along the spiral to integration testing, where the focus is on the 

design and the construction of the software architecture. Talking another turn on 

outward on the spiral we encounter validation testing where requirements 

established as part of software requirements analysis are validated against the 

software that has been constructed. Finally we arrive at system testing, where 

the 

software and other system elements are tested as a whole. 

Testing software is a critical element of software quality assurance and represents 

the ultimate review of specification; and coding software testing fundamentals 

define the overriding objectives for software testing. 

TESTING OBJECTIVES 

 Testing is a process of executing a program with the intent of finding 

an error. 

 A good case is one that has a high probability of finding an error. 

 A successful test is one that uncovers a yet undiscovered error. If testing 

is conducted successfully it will uncover errors in the software. 

Testing cannot show the absence of defects, it can only show the 

software defects are present. 
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TESTING PRINCIPLES 

Before applying methods to design effective test cases, a software engineer must 

understand the basic principles that guide e software testing. 

 All tests should be traceable to customer requirements. 

 Test should be planned long before testing begins. 

 Testing should begin “in small” and progress towards testing “in 

large” 

 Exhaustive testing is not possible. 

 To be most effective. An independent third party should conduct 

testing. 

 
TESTING TECHNIQUES 

The primary objective for test case is to drive a set of sets that has the highest 

likelihood for uncovering defects in the software. Testing is the process of 

executing a program with the intent of finding as a yet and discovered error. To 

accomplish this objective tow different categories of test case technique used. 

After test plan and before going to test design test case is important. According 

to the project requirements we have to test some conditions to ensure the quality 

of software. For the purpose of testing these conditions we have to write test 

cases. 

TESTING STRATEGIES 

Testing is a set of activities that can be planned in advance and connected 

systematically. A strategy for software testing must accommodate low level 

tests that are necessary to verify a small source code segment has been correctly 

implemented as well as high level tests that validate system functions against 

customer requirements. 
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TEST CASE PREPARATION 

BLACK BOX TESTING 

The concept of the black box is used to represent a system whose inside 

workings or no available for inspection. In a black box, the test item is treated as 

a “black” since its logic is unknown: all that is known is what goes in and what 

comes out, or the input and output. Here, in this “Electronic Management 

Information System” the internal functionalities have been tested. 

WHITE BOX TESTING 

 

White box testing assumes that the specific logic is important and must be tested 

to guarantee the system’s proper functioning. The main use of the white box   

testing is in error based testing. 

It is predict on close examination of procedural detail logical providing test 

cases that exercise specific sets of conditions and/or loops test path enough the 

software. Basis path testing is a white box testing technique. The basis path 

method enables the test case designer to derive a logical complexity of a 

procedural design and use this measure as a guide for defining as basis set of 

execution path. 

 
TEST CASE VERIFICATION 

UNIT TESTING 

Unit testing focuses on verifying the effort on the smallest unit of 

software- module. The local data structure is examined to ensure that the date 

stored temporarily maintains its integrity during all steps in the algorithm’s 

execution. Boundary conditions are tested to ensure that the module operates 

properly at boundaries established to limit or restrict processing. 
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INTEGRATION TESTING 

Data can be tested across an interface. One module can have an inadvertent, 

adverse effect on the other. Integration testing is a systematic technique for 

constructing a program structure while conducting tests to uncover errors 

associated with interring. 

PERFORMANCE TESTING 

Performance Testing is used to test runtime performance of software within the 

context of an integrated system. Performance test are often coupled with stress 

testing and require both software instrumentation 

VALIDATION TESTING 

After performing the validation testing, the next step is output testing of the 

proposed system since no system would be termed as useful until it does produce 

the required output in the specified format. Output format is considered in two 

ways, the screen format and the printer format. 

.
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                   6. SYSTEM SECURITY 

 
6.1 Introduction 

The protection of computer based resources that includes hardware, 

software, data, procedures and people against unauthorized use or natural 

Disaster is known as System Security. 

System Security can be divided into four related issues: 

 Security 

 Integrity 

 Privacy 

 Confidentiality 

 
SYSTEM SECURITY refers to the technical innovations and procedures 

applied to the hardware and operation systems to protect against deliberate or 

accidental damage from a defined threat. 

DATA SECURITY is the protection of data from loss, disclosure, modification 

and destruction. 

SYSTEM INTEGRITY refers to the power functioning of hardware and 

programs, appropriate physical security and safety against external threats such 

as eavesdropping and wiretapping. 

PRIVACY defines the rights of the user or organizations to determine what 

information they are willing to share with or accept from others and how the 

organization can be protected against unwelcome, unfair or excessive 

dissemination of information about it. 

CONFIDENTIALITY is a special status given to sensitive information in a 

database to minimize the possible invasion of privacy. It is an attribute of 

information that characterizes its need for protection.
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                       7. CONCLUSION 
 
The goal of the system is achieved and problems are solved. The package is 

developed in a manner that it is user friendly and required help is provided at 

different levels. 

 

The project can be easily used in the process of decision making. 

Different types of reports can be generated which help the management to take 

correct decision and reduce the time delay which automatically increases the 

company’s work standards as well as the economical state of the company. 
 

This system never decreases the manpower but helps the development of 

available manpower and optimizes the manpower by which company’s 

standards and capabilities can be scaled to higher dimensions.
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              8. FUTURE ENHANCEMENTS 
 
 

The project can be easily used in the process of decision making. Different 

types of reports can be generated which help the management to take correct 

decision and reduce the time delay which automatically increases the 

company’s work standards as well as the economical state of the company. 

 

This system never decreases the manpower but helps the development of 

available manpower and optimizes the manpower by which company’s 

standards 
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ABSTRACT 

 
"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of 

business that serves people all over world with ready-made food. This system is 

developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the 

clients, their orders and can help them easily find free tables or place orders. The 

services that are provided is food ordering and reservation table management by the 

customer through the system online, customer information management and waiter 

information management, menu information management and report. 
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1. INTRODUCTION 

 
"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of business that 

serves people all over world with ready-made food. This system is developed to provide 

service facility to restaurant and also to the customer. This restaurant management system can 

be used by employees in a restaurant to handle the clients, their orders and can help them 

easily find free tables or place orders. The services that are provided is food ordering and 

reservation table management by the customer through the system online, customer 

information management and waiter information management, menu information 

management and report. 

The restaurant menu is organized by categories (appetizers, soups, salads, entrees, 

sides and drinks) of menu items. Main objective build the system this is to provide ordering 

and reservation service by online to the customer. Each menu item has a name, price and 

associated recipe. A recipe for a menu item has a chef, preparation instruction sand associated 

ingredients. With this system online, ordering and reservation management will become 

easier and systematic to replace traditional system where are still using paper. To resister a 

meal online, the customer has to become a member first then he can access the later part of 

the site. This project to facilitate customer for make online ordering and reservation. The 

option of becoming member was only an attempt to avoid (to some extent) placing the fake 

bookings. 
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2. PROBLEM DEFINITION 

 
We tried to make the problem more obvious. Because of the fact that the project is in 

abstract state now, we tried to concretize the project. To achieve that, we tried to think about 

the similar software examples that are used in real life, like restaurants. 

One of the reasons to do that was to draw the borders of the problem, how much we 

can achieve. After drawing the borders of the problem we divided the solution into several 

parts, which may change during the development of the project. 

 

3. SYSTEM ANALYSIS 

 
3.1 Existing system 

In Existing system there is developed to automate day to day activity of a restaurant. 

Restaurant is a kind of business that serves people all over world with ready-made food. This 

system is developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the clients, 

their orders and can help them easily find free tables or place orders. 

 

DISADVANTAGES: 

 

1. If an assets in place purchase, (a business that is not profitable or marginally profitable and 

needs a new concept), the poor reputation of the prior business can precede the new owner. 

 
2. There is greater maintenance and repair costs due to the age of the physical assets. 

 
3. A brand new restaurant projects a fresh new image to the customers and attracts more 

curiosity seekers initially, but this is not always the case. 

 

3.2 PROPOSED SYSTEM 

Restaurant services such  as  making  reservations,  processing  orders,  and 

delivering meals generally require waiters  to  input  customer  information  and  then 

transmit the orders to kitchen for meal preparation. When the customer pays the bill, the 

amount due is calculated by the cashier. Although this procedure is simple, it may 

significantly increase the workload of waiters and even cause errors in meal ordering or in 
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prioritizing customers, especially when the number  of  customers  suddenly  increases  

during busy hours, which can seriously degrade the overall service quality 

 

 

ADVANTAGES: 

 
 Less financial risk especially if you’re buying an existing business that is profitable.

 
 At times there is seller financing and SBA bank financing available.

 
 You can purchase an existing restaurant at significantly less than a new start up.

 
 You have an opportunity to capitalize on the existing customer base of the restaurant 

purchased.

 

 
4. FEASIBILITY STUDY 

 
Preliminary investigation examine project feasibility, the likelihood the system will be useful 

to the organization. The main objective of the feasibility study is to test the Technical, 

Operational and Economical feasibility for adding new modules and debugging old running 

system. 

 

TYPES OF FEASIBILITY 

 Technical Feasibility

 Operation Feasibility

 Economical Feasibility

 

4.1 TECHNICAL FEASIBILITY 

The technical issue usually raised during the feasibility stage of the investigation 

includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to use the 

new system? Will the proposed system provide adequate response to inquiries, regardless of 

the number or location of users? 
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4.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational feasibility 

aspects of the project are to be taken as an important part of the project implementation. 

 
4.3 ECONOMIC FEASIBILITY 

A system can be developed technically and that will be used if installed must still be a 

good investment for the organization. In the economical feasibility, the development cost in 

creating the system is evaluated against the ultimate benefit derived from the new systems. 

Financial benefits must equal or exceed the costs. 

 

5. SYSTEM REQUIREMENTS 

 
5.1 SOFTWARE REQUIREMENTS 

Operating System : Windows XP (service pack2) 

Technology : .NET 

Web Server : IIS 

Database : SQL 2005 

Software’s : Microsoft Visual Studio 2008, MS Office 2007 

 

 

 
5.2 HARDWARE REQUIREMENTS 

Hardware : Pentium based system with a minimum of P4 

RAM : 256(MINIMUM) 
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6. TECHNOLOGIES 

 
6.1 .NET 

Microsoft .NET Framework: 

The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET Framework is 

designed to fulfill the following. 

Objective: 

To provide a consistent object-oriented programming environment whether object 

code is stored and executed locally, executed locally but Internet-distributed, or executed 

remotely. 

To provide a code-execution environment that minimizes software deployment and 

versioning conflicts. 

To provide a code-execution environment that guarantees safe execution of code, 

including code created by an unknown or semi-trusted third party. 

To provide a code-execution environment that eliminates the performance problems 

of scripted or interpreted environments. 

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications. 

To build all communication on industry standards to ensure that code based on the 

.NET Framework can integrate with any other code. 

The .NET Framework has two main components: the common language runtime and 

the .NET Framework class library. The common language runtime is the foundation of the 

.NET Framework. You can think of the runtime as an agent that manages code at execution 

time, providing core services such as memory management, thread management, and 

remoting while also enforcing strict type safety and other forms of code accuracy that ensure 

security and robustness. In fact, the concept of code management is a fundamental principle 

of the runtime. Code that targets the runtime is known as managed code, while code that does 

not target the runtime is known as unmanaged code. The class library, the other main 

component of the .NET Framework, is a comprehensive, object-oriented collection of 

reusable types that you can use to develop applications ranging from traditional command- 

line or graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 
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The .NET Framework can be hosted by unmanaged components that load the common 

language runtime into their processes and initiate the execution of managed code, thereby 

creating a software environment that can exploit both managed and unmanaged features. The 

.NET Framework not only provides several runtime hosts, but also supports the development 

of third-party runtime hosts. 

For example, ASP.NET hosts the runtime to provide a scalable, server-side environment 

for managed code. ASP.NET works directly with the runtime to enable Web Forms 

applications and XML Web services, both of which are discussed later in this topic. 

Internet Explorer is an example of an unmanaged application that hosts the runtime (in 

the form of a MIME type extension). Using Internet Explorer to host the runtime enables you 

to embed managed components or Windows Forms controls in HTML documents. Hosting 

the runtime in this way makes managed mobile code (similar to Microsoft® ActiveX® 

controls) possible, but with significant improvements that only managed code can offer, such 

as semi-trusted execution and secure isolated file storage. 

The following illustration shows the relationship of the common language runtime and 

the class library to your applications and to the overall system. The illustration also shows 

how managed code operates within a larger architecture. 

 
i. Features of the Common Language Runtime 

The common language runtime manages memory, thread execution, code execution, 

code safety verification, compilation, and other system services. These features are intrinsic 

to the managed code that runs on the common language runtime. 

With regards to security, managed components are awarded varying degrees of trust, 

depending on a number of factors that include their origin (such as the Internet, enterprise 

network, or local computer). This means that a managed component might or might not be 

able to perform file-access operations, registry-access operations, or other sensitive 

functions, even if it is being used in the same active application. 

The runtime enforces code access security. For example, users can trust that an 

executable embedded in a Web page can play an animation on screen or sing a song, but 

cannot access their personal data, file system, or network. The security features of the 

runtime thus enable legitimate Internet-deployed software to be exceptionally featuring 

rich. 

The runtime also enforces code robustness by implementing a strict type- and code- 

verification infrastructure called the common type system (CTS). The CTS ensures that all 
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managed code is self-describing. The various Microsoft and third-party language compilers 

generate managed code that conforms to the CTS. This means that managed code can 

consume other managed types and instances, while strictly enforcing type fidelity and type 

safety. 

In addition, the managed environment of the runtime eliminates many common 

software issues. For example, the runtime automatically handles object layout and manages 

references to objects, releasing them when they are no longer being used. This automatic 

memory management resolves the two most common application errors, memory leaks and 

invalid memory references. 

The runtime also accelerates developer productivity. For example, programmers can 

write applications in their development language of choice, yet take full advantage of the 

runtime, the class library, and components written in other languages by other developers. 

Any compiler vendor who chooses to target the runtime can do so. Language compilers that 

target the .NET Framework make the features of the .NET Framework available to existing 

code written in that language, greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports software of 

today and yesterday. Interoperability between managed and unmanaged code enables 

developers to continue to use necessary COM components and DLLs. 

The runtime is designed to enhance performance. Although the common language 

runtime provides many standard runtime services, managed code is never interpreted. A 

feature called just-in-time (JIT) compiling enables all managed code to run in the native 

machine language of the system on which it is executing. Meanwhile, the memory manager 

removes the possibilities of fragmented memory and increases memory locality-of- 

reference to further increase performance. 

Finally, the runtime can be hosted by high-performance, server-side applications, 

such as Microsoft® SQL Server™ and Internet Information Services (IIS). This 

infrastructure enables you to use managed code to write your business logic, while still 

enjoying the superior performance of the industry's best enterprise servers that support 

runtime hosting. 

ii. .NET Framework Class Library 

The .NET Framework class library is a collection of reusable types that  tightly 

integrate with the common language runtime. The class library is object oriented, providing 

types from which your own managed code can derive functionality. This not only makes 
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the .NET Framework types easy to use, but also reduces the time associated with learning 

new features of the .NET Framework. In addition, third-party components can integrate 

seamlessly with classes in the .NET Framework. 

For example, the .NET Framework collection classes implement a set of interfaces that 

you can use to develop your own collection classes. Your collection classes will blend 

seamlessly with the classes in the .NET Framework. 

As you would expect from an object-oriented class library, the .NET Framework types 

enable you to accomplish a range of common programming tasks, including tasks such as 

string management, data collection, database connectivity, and file access. In addition to 

these common tasks, the class library includes types that support a variety of specialized 

development scenarios. For example, you can use the .NET Framework to develop the 

following types of applications and services: 

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

For example, the Windows Forms classes are a comprehensive set of reusable types 

that vastly simplify Windows GUI development. If you write an ASP.NET Web Form 

application, you can use the Web Forms classes. 

 
iii. Introduction to .NET 

 . NET mainly deals with internet explorer applications 

 . NET is an environment technology 

 .NET is a micro soft technology connecting peoples, system ,devices and enable the high 

levels software interactions through services 

 THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages 
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 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination interpreted environment 

i) .NET is done by visual studio application 

 
 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the screen. 

 Business logic layer :this layers is mainly use for writing the code for a program project 

 Base layer: it is a collection of data which acts as a back end 

 

vi. ARCHITECTURE 

 Application domino: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating system 

 So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 
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 MSIL code 

 

viii. SECURITY 

It is achieved by code access system 

 Manage code :It is understandable able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications 

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of application .this 

arrangements is done in data base which acts s a back end our” CENTRAL 

CHECK POST COMPUTERIZATION”. Is based on3-tier architecture we used 

.net with c# is a front end and data base as back end 
 

 We used asp..NET for creating the web pages and coding has been written in 

.NET with c# language. 

 

 

x. CHALLENAGES OF .NET 

Whether you a experienced .net developer or considering you first .net program it is 

essential that you learn to conquer the challenges you face when developing test and 

challenges you face when developing test and controls applications on the .net platform 

with the emergence of .net in 2002 ,Microsoft introduced a completely new especially for 

web and database connectivity .as with many disrupts technologies,.net presents new 
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challenges ,especially because it was not designed from and engineer’s because it was not 

designed from and engineer’s perspective, but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

 

 

 

6.2 INTRODUCTION OF SQL SERVER 

MICROSOFT SQL SERVER 

IT is a relational data base server developed by Microsoft it is a software product 

whose primary function is to store and retrieve data as requested by other software 

applications, be it those on the same computer or those running on another computer across a 

network (including the internet)there are at least a dozen different editions of Microsoft SQL 

server aimed at different audiences and for different workloads(ranging from small 

applications that store and retrieve data on the same computer, to millions of user and 

computers that’s access hugs amounts of data from the internet at the same time. 

 

 
PRIMARY KEY: 

 

Primary key should not contain null values and a table allows only one primary key in data 

base. 

FOREIGN KEY: 
 

IT I am a primary key in one table and am used as reference key in another table 
 

UNIQUE KEY: 
 

It is similar to primary key but the difference is it allows null values. 
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7. PROJECT OVERVIEW 

 
This Project helps the system is developed to automate day to day activity of a 

restaurant. Restaurant is a kind of business that serves people all over world with 

ready-made food. This system is developed to provide service facility to restaurant 

and also to the customer. This restaurant management system can be used by 

employees in a restaurant to handle the clients, their orders and can help them easily 

find free tables or place orders. 

 
7.1 MODULES 

 Admin. 

 Customer 

 

 
ADMIN 

 
Admin or manager is the person who will manage the entire system. He is allowed to 

reassign the cook according to his priority; he can edit the menu information such as 

its price, items available currently, etc. 

 
CUSTOMER 

 
 

This user will register to be a member to use the online system of this online 

restaurant management system. This online ordering divided into two type of 

customer; it is customer dine-in ordering and takeaway ordering. 
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8. DATABASE DESGIN 
 

8.1 TABLES: 

 
 

8.1.1 Customer Registration Table: 

 

 

 
TABLE BOOKING 

 

BANQUET BOOKING TABLE 
 

 



14  

 

MAIN PAGE 

9. SCREENSHOTS 

 

 
 

 
 

 

This is the main page each every module wants any information the open that page view 

information in that particular page. 

 

 
 

LOGIN PAGE 
 

 
 

 

Each and every module will login to their respective pages from this page by using their user 

id and password. 
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ADMIN PAGE 
 

 

 

 
In this page admin will login and view all the registrations of panchayath and give the status 

as accepted or rejected. He will register the professor and student. View the details of camp 

and accept or reject the request and also view the feedback and give reply to that feedback. 

 
USER DETAILS 
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TABLE BOOKING DETAILS 
 

 

 
BANQUET BOOKING DETAILS 
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VIEW REGISTRATIONS PAGE 
 

 

In view registrations page admin view all the registrations which were registered by the 

customer and accept or reject their registrations. 

WELCOME PAGE 
 

 

 
 

SUB MAIN PAGE 
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MENU PAGE 
 

 

 
TABLE BOOKING 

 

 

 

 
 

BOOKING TABLE DETAILS PAGE 
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BANQUET BOOKING 
 

 

 

 
BANQUET BOOKING DETAILS 
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10. CONCLUSION 

 

The project entitled RESTAURANT MANAGEMENT SYSTEM has been proposed to 

be implementing to replace the manual system. The developed accomplishes all the 

objectives stated for the need for the change of the system. This project was made user 

friendly by the use of visual basic enableing the user to interact easily with the database. It is 

also enabled the platform to serve the needs of emerging information technology trends and 

needs. 

 

 

11. FUTURE ENHANCEMENT 

 
Linking integration of other online websites .We can provide connection to third party 

,and we have to provide sub admin to advertisement .We can also provide other service like 

more category wise in search. 
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1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2. Python Data Structures 
 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 

 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

*over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 
 

 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                                      ABSTRACT  

  

   The Online Food Delivery System is widely used to maintain several activities of the hotel. It reduces 

the time  management of the people because if we need something like breakfast, lunch, dinner, etc…to buy 

those things we need to go for hotel, it is very difficult  for people so we can utilise this system and make our  

work easier. We can find our favourite food from our favourite restaurant’s and make our day happy. Many 

people are making use of this system to have a free time to manage their daily works. The main objective of 

the project is to manage the details of food items, category, cart, order, customer details. It is safe for customer 

because they can avoid travelling to buy food at night time. The main motive of this project is to satisfy the 

customer needs. In growing technology changes the needs of the people, to satisfy that we can develop our 

project called “Online Food Delivery System”.  
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                                                 1. INTRODUCTION  

  

                 Online ordering system that I am proposing here, greatly simplifies the Ordering process for both 

the customer and the restaurant .system presents an interactive and up-to-date menu with all available options 

in an easy to the manner. Customer can choose one or more items to place an order which will land in the cart. 

Customer can vie all the order details in the cart before checking out.   

                At the end, customer gets order confirmation details. Once the order is placed it is entered in the 

database and retrieved in pretty much real time. This allows Restaurants Employees to quickly go through the 

orders as they are received and process all orders efficiently and effectively with minimal delays and confusion  

  

                                                                2. PROBLEM DEFINITION  

                            The online food ordering system sets up a food menu online and customers can easily place 

the order as per they like. Also, the online customers can easily track their orders. The management maintains 

customer’s database, and improve food delivery service.   

                          This system also provides a feedback system in which user can rate the food items. Also, the 

proposed system can recommend hotels, food, based on the ratings given by the user, the hotel staff will be 

informed for the improvements along with the quality. The payment can be made online or cash or pay-on 

delivery system. For more secured ordering separate accounts are maintained for each user by providing them 

an ID and a password. 
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3. SYSTEM ANALYSIS  

.  

3.1 EXISTING SYSTEM  

  

In existing system for giving any orders users should visit hotels or restaurants to know about food items and 

then give order and pay advance. In this method time and manual work is required. Maintaining critical 

information in the files and manuals is full of risk and a tedious process.      

  

       DISADVANTAGES:  

  

• One of the biggest disadvantages in online food ordering is the place or exact location of the 

customer. ...  

• The next disadvantage is the menu choice. ...  

• Prevention and Preparation factor of food is dangerous. ...  

• The food may not be as good as it appears to be in the food ordering app.  

  

3.2 PROPOSED SYSTEM  

  

                              To overcome the limitations of above system, an Online Food Ordering System based on 

Internet of Things is proposed. It is a wireless food ordering system using android devices. Android devices 

have gained immense popularity and have revolutionized the use of mobile technology in the automation of 

routine task in wireless environment. Android is a Linux based operating system for mobile devices such as 

smart phones and tablets. To develop a reliable, convenient and accurate Food Ordering System is considered 

as a general Objective of the study. To develop a system that will surely satisfied the customer service will be 

considered as an objective. One of the Objective is to design a system that is able to accommodate huge amount 

of orders at a time and automatically compute the bill. To evaluate its performance and acceptability in terms 

of security, user-friendliness, accuracy and reliability is an important objective. To improve the communication 

between the client and customers is one of the objective.   
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                                                     4. FEASIBILITY STUDY  

Preliminary investigation examine project feasibility, the likelihood the system will be useful to the 

organization. The main objective of the feasibility study is to test the Technical, Operational and Economical 

feasibility for adding new modules and debugging old running system.  

  

TYPES OF FEASIBILITY  

• Technical Feasibility  

• Operation Feasibility  

• Economical Feasibility  

  

4.1 TECHNICAL FEASIBILITY  

               The technical issue usually raised during the feasibility stage of the investigation includes the 

following:  

Do the proposed equipments have the technical capacity to hold the data required to use the new system? Will 

the proposed system provide adequate response to inquiries, regardless of the number or location of users?  

  

4.2 OPERATIONAL FEASIBILITY  

            Proposed projects are beneficial only if they can be turned out into information system. That will meet 

the organization’s operating requirements. Operational feasibility aspects of the project are to be taken as an 

important part of the project implementation.   

  

4.3 ECONOMIC FEASIBILITY  

            A system can be developed technically and that will be used if installed must still be a good investment 

for the organization. In the economical feasibility, the development cost in creating the system is evaluated 

against the ultimate benefit derived from the new systems. Financial benefits must equal or exceed the costs.  
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                                         5. PROJECT OVERVIEW  

This project is useful for ordering the food in online by accessing the location of customer food will be 

delivered. By selecting the food type customer can select veg, non-veg, snacks.  

  

5.1 MODULES  

• Main Page.  

• Register Page.  

• Login Page.  

  

Main Page  

        In main page we can have a idea about the information of food details.  

Register page  

      In this page user can register and login into the website and can search the food details and order them.  

Login page  

After register user can login through the login page and can order the food.  
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6. SYSTEM REQUIREMENTS  

6.1 SOFTWARE REQUIREMENTS  

Operating System  :   Windows XP (service pack2)  

Technology    :   .NET   

Web Server    :    IIS  

Database                    :   SQL 2012  

Software’s    :   Microsoft Visual Studio 2012, MS Office 2007  

  

  

6.2 HARDWARE REQUIREMENTS    

Hardware  :  Pentium based system with a minimum of P4 RAM        :  

256(MINIMUM)  
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                                 7. SYSTEM ARCHITECTURE  

  

  

  

  

                                                                Fig (7)    Dataflow Diagram    

  

 Model–view–controller (mvc) is a software architecture pattern which separates the representation of 

information from the user's interaction with it. The model consists of application presentation, business rules, 

database, and functions. A view can be any output representation of data, such as a chart or a diagram. Multiple 

views of the same data are possible, such as a bar chart for management and a tabular view for accountants. 

The controller mediates input, converting it to commands for the model or view.  
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8. SYSTEM DESIGN  

UML Diagrams  

              UML stands for Unified Modelling Language. UML is a language for specifying, visualizing and 

documenting the system. This is the step while developing any product after analysis. The goal from this is to 

produce a model of the entities involved in the project which later need to be built. The representation of the 

entities that are to be used in the product being developed need to be designed.  

There are various kinds of methods in software design:  

They are as follows:  

• Class diagram  

• Use Case  

• Sequence diagram  

  

8.1 CLASS DIAGRAM:  

  

Fig (8.1)   CLASS DIAGRAM  
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8.2 USECASE DIAGRAM   

  

  

  

  

  

Fig (8.2) USECASE DIAGRAM  
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8.3 SEQUENCE DIAGRAM:  

  

  

  

Fig (8.3) SEQUENCE DIAGRAM  
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                                          9.DATA BASE DESIGN  

9.1.1:CUSTOMER DETAILS  

  

  

9.1.2  
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                                                               10. SCREENSHOTS   

MAIN PAGE  

  

  

  

This is the main page each every module wants any information the open that page view information in that 

particular page.  

 REGISTER  
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LOGIN PAGE   

 

  

Each and every module will login to their respective pages from this page by using their user id and password.  

  

MENU  
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BIRYANI’S  

  

  

  

NONVEG CURRIES   

  

 

 

VEG CURRIES  
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STARTERS   

  

  

CART IMAGE  
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CHECKOUT PAGE   
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FEEDBACK  
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                                                   11. CONCLUSION  

                 In this fast moving life where people don't have time to shop manually, online shopping has 

emerged as a time saving and convenient way of shopping. Thus, Online Food Ordering System has become 

a boon for the restaurant owners who do not want their customers to move away just because of the scarcity 

of time. Customer is the king for every business and nobody wants to lose the profitable customers. The 

online food ordering system provides various features to your customers so as to keep in the list of your 

'regular customers'. Customers can enjoy the convenience of ordering food online while sitting at their 

homes/offices. This results in a comfort for both restaurant owners as well as their customers as there is no 

more annoying phone call or pamphlet/brochure based food ordering. 

         The Online Food Ordering System helps the restaurant owners to upload their menus online so 

that they can be easily managed or changed and customers can order online for their favourite cuisines.        

Moreover recipes can be customized according to the taste and preferences of the customers. Adding more 

to this, the system has various others features which prove to be propitious for the restaurant owners.   
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                                    1.Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2  Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 



 
 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3  Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 



 
 

1.4  Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 

 

 

      



 
 

                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 



 
 

 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 



 
 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

 



 
 

2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 

 



 
 

             3.Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From'  

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 



 
 

# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3  Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 



 
 

 

 

 

3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 



 
 

{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

 

              

 

           4. Using Databases with Python 



 
 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

https://www.py4e.com/html3/15-database#fn1


 
 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 



 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 



 
 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

 



 
 

5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

https://www.py4e.com/code3/geodata.zip


 
 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 



 
 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php


 
 

www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip


 
 

                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf


 
 

Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can use 

square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the dictionary 

again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4 Extensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 

 

 

4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 

cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 

 

 

5. Visualizing data 
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    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get started, download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

https://www.py4e.com/code3/geodata.zip
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functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and managing your 

own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute your 

function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need to provision 

or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda functions 

if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                                      INTRODUCTION 
 

This application is specially developed to help hotel staff.The project Hotel 
Management manages and maintains the records of customers and room in the 
hotel.The rooms have different categories such as Deluxe, Semi-Deluxe etc., So their 
charges and records will be maintained 
accordingly. 

 
This software has been made in a user friendly interface, so that anyone can add, 
delete the entries of customers and handle all the transactions easily. As a security 
we have provided Admin & user level authentication for different modules such as 
set-up-user etc., also the user name and password gets stored in the database in 
encrypted format more dealing with the security. 

 
Customer can either make booking in advance, or he can directly Check-In. For the 
convenience of Administration, we have provided facility to generate report of 
transactions made in terms of check-in & check-out, bookings by day or specified 
timespan. 

 

                                  PROJECT FEATURES: 
  

1   HOTEL’S ROOM INFORMATION: 
                  It   provides User to easily search room’s availability, category & easy 
updating of the room’s records. The room numbers and cost per stay can be 
changed. Room’s category such as deluxe, semi-deluxe can be edited and accordingly 
floor can be set. 

 
2 REPORT GENERATION 
                 This feature help’s in easy maintenance of record of customers check-in, 
check-out & booking details. The reports can be generated day wise or specified 
timespan wise. 

 
3 PASSWORD PROTECTED 
                  This feature provides privacy to the application. The user name and 
password can’t be identified by anybody even if somebody checks it in the database. 
As we are encrypting user name & passwords and storing them in the same format. 

 
4 DIFFERENT LOGIN LEVELS 
                  This feature provides different levels of Authentication.  
4.1 ADMINISTRATOR: 
                    Administrator can add and delete rooms, he can add new user, he can 
decide the price of the room. 
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4.2 USER 
User can do everything except the rights that the Administrator has. 
 

 
                            WHY & HOW IT WORKS ? 
 

 

This is a Project work undertaken in context of partial fulfillment of MCS. We 
have tried our best to make the complicated process of   Hotel Management System 
as simple as possible using Structured & Modular technique & Menu oriented 
interface. 

  

 We have tried to design the software in such a way that user may not have any 
difficulty in using this package & further expansion is possible without much effort. 
Even though we cannot claim that this work to be entirely exhaustive, the main 
purpose of our exercise is perform each customer’s activity in computerized way 
rather than manually which is time consuming. 

 

We are confident that this software package can be readily used by non-
programming personal avoiding human handled chance of error. This project is used 
by two types of users. 
i.   Users. 
ii. Administrator (management of the Hotel). 
 
 
Administrator can maintain daily updates in the hotel records. Administrator must 
be an authorized user. He can further change the password, logout etc. 
The main aim of the entire activity is to automate the process of day to day activities 
of Hotel like Room activities, Admission of a New Customer, Assign a room according 
to customer’s demand, checkout of a computer and releasing the room and finally 
compute the bill etc.  
 
 

The limited time and resources have restricted us to incorporate, in this 
project, only a main activities that are performed in a HOTEL Management System, 
but utmost care has been taken to make the system efficient and user friendly. 

 
 

             “HOTEL Management System” has been designed to computerized the 
following functions that are performed by the system: 
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• Room Detail Functions 
• Opening a New Room 
• Modification to room assigned 
• Check-in and check-out Detail Functions 
• Admission of New customer 
• Check-out of customer 
• Room assigning related to customer’s need. 

 
 
Statement of Customer Details 

• Check-in customer 
• Check-out customer 
• Room Details 
• Total number of Customers in the Hotel 
• Individual customer Report 

                                                         
                                                           OBJECTIVE 

 
During the past several decades personnel function has been transformed 

from a relatively obscure record keeping staff to central and top level management 
function. 

 
There are many factors that have influenced this transformation like 

technological advances, professionalism, and general recognition of human beings as 
most important resources. 

 
•  A computer based management system is designed to handle all the primary 
information required to calculate monthly statements. Separate database is 
maintained to handle all the details required for the correct statement calculation 
and generation. 
•  This project intends to introduce more user friendliness in the various 
activities such as record updation, maintenance, and searching. 
•  The searching of record has been made quite simple as all the details of the 
customer can be obtained by simply keying in the identification of that customer. 
•  Similarly, record maintenance and updation can also be accomplished by using 
the identification of the customer with all the details being automatically 
generated. These details are also being promptly automatically updated in the 
master file thus keeping the record absolutely up-to-date. 
•  The entire information has maintained in the database or Files and whoever 
wants to retrieve can’t retrieve, only authorization user can retrieve the necessary 
information which can be easily be accessible from the file. 
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•  The main objective of the entire activity is to automate the process of day to 
day activities of Hotel like: 
1. Room activities, 
2. Admission of a New Customer, 
3. Assign a room according to customer’s demand, 
4. Checkout of a computer and releasing the room 
5. Finally compute the bill etc. 
6.  Advance   bookings. 
7.  Cancellation. 
This project have some more features: 
• No data duplication 
• No Paper Work Required 
• Time Efficient 
• Cost Efficient 
• Automatic data validation 
• User friendly environment 
• Data security and reliability 
• Fast data insertion & retrieval 
• Easy performance check 
 

 

ADVANTAGES 
 

We have designed the given proposed system in VB.NET to automate the 
processes of Hotel. This project is useful for the authorities who can add room 
details, availability of rooms,  booking etc. 

The following steps that give the detailed information of the need of proposed 
system are: 
 

• Performance: During past several decades, the records are supposed to be 
manually handled for all activities. The manual handling of the record is time 
consuming and highly prone to error. To improve the performance of the 
Hotel Management System, the computerized system is to be undertaken. This 
project is fully computerized and user friendly even that any of the members 
can see the report and status of the company. 

 
• Efficiency: The basic need of this system is efficiency. The system should be 

efficient so that whenever a new customer submits his/her details the system 
is updated automatically. This record will be useful for other users instantly. 
 
 

• Control: The complete control of the project is under the hands of authorized  
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person who has the password to access this project, an illegal access is not 
supposed to deal with. All the control is under the administrator and the other 
members have the rights to just see the records not to change any transaction 
or entry. 
 
 

• Security: Security is the main criteria for the proposed system. Since illegal 
access may corrupt the database. So security has to be given in this project. 

 

                                               FEASIBILITY STUDY  
 
           A feasibility study is carried out to select the best system that must satisfy 
requirements and its working ability in an organization. 
 
 
1. TECHANICL FEASIBILITY: 
 
                The technical aspect of feasibility is largely concerned with answering the 
question of who, why, where, what and how much in the contact of the existing 
system and the proposed system. These questions are asked to the user of the 
system. An investigation of present procedure is needed in order to identify the 
volumes, trends and frequencies that will specify the affect of the design of any 
computer based system. In our project all these points are handled. Based on this we 
have designed the input screens, table showing list of input fields with different 
possibilities of validation and their acceptability to the user gauged and correction is 
done whenever it is necessary. 
 Technical feasibility study covers the technical aspects as far as the 
automation is concerned. 
  
2. ECONOMIC FEASIBILITY: 
 
               During the analysis of economic feasibility, the financial aspects of project is 
taken into consideration. As  this wizard  helps in the faster development of the 
applications, the  time factor is reduced prominently , thus saving cost. 
 As today’s world requires “Go Green”, means avoiding unnecessary use of 
paper, keeping this in mind we tried to make the things automatically  , reducing  the 
paperwork( reducing the skilled people to do the data entry part) reducing 
production hours. What we need   is person from basic computer background ,that’s 
it! 
 
3. OPERATIONAL FEASIBILITY: 
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                     Operational feasibility deals with feasibility of the system in operational  
manner. 

This system has been found to very simple & easy to use because it is user 
friendly. The operational feasibility is found to be extremely useful. As the 
proposed system is in VB.NET, the look is quite understandable to the user, 
still we providing an official training for them to handle the application. 
 
 

                        SYSTEM REQIREMENT  
 

Hardware 
 
- Pentium III or higher processor 

 
- 256 MB RAM 
 
-250 MB free space. 
 

Software 
 
-Dot net framework 3.0 or above 
 
- MS ACCESS 2007   
                                            
                                             
 
 
 
 
 
 
 
 

 
 
 
 
                                         
 
 
 
 



 

 

11 

 

       FLOW CHARTS 

 

 
1. LOGIN FORM 
 

 

 

 

 
 
 
 
 
 

 

 
 

 

 
 
 no 
 
 
 yes 
                      
 
 
 
 
 
 

 
 
 

     

START 

USERNAME=ADMINISTRATOR 

USERNAME=USER 

PASSWORD=”  “ 

             IF 
USERNAME=ADMIN
ISTRATOR 

ENTER THE 

PASSWORD 

           IF 

  CORRECT   

PASSWORD 

     DISPLAY 
“INCORRECT 

PASSWORD” 

USERNAME=

USER 

      CLICK 

LOGIN  BUTTON 

ACCESS MDI 

FORM 
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2. ROOM BOOKING FORM 
 
       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

    START 

Enter room no, 

room type ,room 

category 

Click on fill the form button 

Load GUEST      

ENTRY form 
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3.   GUEST ENTRY FORM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 No 
 
 

         Yes 
 
 
  
 
 
 

START 

ENTER DATE, 

ROOM TYPE, 

ROOM CATEGORY, 

ROOM NO  

       CLICK 

     FILL FORM 

 Room booking form 

         Is loaded 

Enter the customer             

information   

       Click  amount button    

Click submit button 

If any entry 

is empty 

    Display 

“ please fill 

the entry” 

Display 

“room is 

booked” 



 

 

14 

 

 
 

 
                                                    4.ADD FORM 
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room for the 

new room 
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5.DELETE FORM 
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                                     6. CANCELLATION FORM  
 
 

 
 

 
 
 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
                                                                               No     
 
  
                                                  Yes 
 
 
 

   start 

Enter the room  

no to be deleted 

     Click   get 

 information  

button 

Click cancel 

button 

Are u 

sure 
exit 

Click yes  

button 



 

 

17 

 

                      
                                  
     UML DIAGRAMS 
                                     
   Class Diagram: 
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USE-CASE DIAGRAM 
 

1.Admin 
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2.User 
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SEQUENCE DIAGRAM 
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ACTIVITY DIAGRAM 
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MAIN FORM 

 
 

 
 

ROOM AVAILABILTY  
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EDIT ROOM’S INFORMATION 
 

 

 
 

 
CHANGE USER NAME & PASSWORD 
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EDIT BOOKING INFORMATION 

 
 

 

 
 
 

CHECK-IN 
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CHECK-IN SEARCH 
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CUSTOMER’S INFORMATION 
 
 

 
 

SET ROOM PRICE 
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SET USER 
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CHECK-OUT 
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REPORT GENERATION 
 
 

 
 

WARNING MESSAGE 
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FUTURE ENHANCEMENTS  
 

• To provide online booking support. 
 

• To provide support for centralized control over other branches in 
case of hotel having multiple branches. 
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can use 

square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the dictionary 

again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4 Extensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

                                                                         

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and managing your 

own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute your 

function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need to provision 

or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda functions 

if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT

This paper presents computational fluid dynamics (CFD) analysis of airflow,

temperature and pressure distribution of the data centre with different

configuration. These configurations were under floor supply with ceiling exhaust,

under floor supply with horizontal exhaust, overhead supply with horizontal

exhaust. The parametric and its optimization were used to determine the best

possible layout for cooling strategies. The simulation results predict the high

temperature zone within the computer rack in the data centre, and provide a

detailed three-dimensional analysis of the movement of cold air through the data

centre. The position with optimum performance will be taken as the solution. The

results of the simulation were discussed using temperature, airflow and pressure

contours.
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1.1 INTRODUCTION:

Data centers are simply centralized locations where computing and networking

equipment is concentrated for the purpose of collecting, storing, processing,

distributing or allowing access to large amounts of data. They have existed in one

form or another since the advent of computers.

In the days of the room-sized behemoths that were our early computers, a data

center might have had one supercomputer. As equipment got smaller and cheaper,

and data processing needs began to increase and they have increased exponentially

we started networking multiple servers (the industrial counterparts to our home

computers) together to increase processing power. We connect them to

communication networks so that people can access them, or the information on

them, remotely. Large numbers of these clustered servers and related equipment

can be housed in a room, an entire building or groups of buildings. Today's data

center is likely to have thousands of very powerful and very small servers running

24/7.

1.2.OBJECTIVES OF RESEARCH:

There are four objectives in the design of any high performance data center:

1. Security

2. Availability

3. Scalability

4. Manageability
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Today’s business and competitive environment requires that each of these

objectives be considered from a complete end-to-end perspective. Clients or users

connecting to the data center measure performance by timely access to the desired

application data, whether the connection is point to point or via an Internet

connection. The user must perceive reasonable response and connection time.

Access is no longer measured solely on an arbitrary measure of “network

availability” or ping times. This fact does not lesson the goal of developing

networks that provide 99.999 percent availability. However, the implication is that

the designers of the traditional networking elements must also become “content

aware".

1.3.PROBLEM STATEMENT:

Data center known to consume lot of electric power. Power generation, we know

more harmful effect on environment. So there is urgent need to make data center

energy efficient. Finally by this project we expect all electronic gadgetry to be

‘energy efficient’ to possibly achievable limits.

2.LITERATURE REVIEW:

Monitoring the cloud performance is an important issue for both the cloud users

and the cloud provider. Monitoring facilitates analysis of both the real time and

historical data for performance analysis of the cloud. Existing cloud monitoring

tools are either provided by the cloud provider itself (such as cloud watch by

Amazon) or user can also use these tools provided by the third parties, e.g. the tolls

like reveal uptime and cloud status.
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3.1. DATA COLLECTION:

The dataset is originally from the Green data center. The objective of the dataset is

to predict whether efficiency of the power consumption, based on certain input

measurements included in the dataset. Several constraints were placed on the

selection of these instances from a larger database.

The datasets consists of several power predictor variables and one target

variable, Outcome. Predictor variables includes the Input volts AC, Current in

Amps , power factor, Input power in Watts, output power in Watts, time, TP,PDR,

Delay . Efficiency in Percentage this is the column that you predict yourself!

3.2. METHODOLOGY:

The datacenter believes that for the industry to make real progress any data centre

efficiency metric will need to be part of a measurement methodology designed to

calculate a reasonable and fair approximation of the total power efficiency of the

service provision from the data centre.

Brief Description of Algorithm Used:

Multiple linear regression:

Machine learning, more specifically the field of predictive modelling is primarily

concerned with minimizing the error of a model or making the most accurate

predictions possible, at the expense of explain ability. In applied machine learning

we will borrow, reuse and steal algorithms from many different fields, including

statistics and use them towards these ends.
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As such, linear regression was developed in the field of statistics and is studied as a

model for understanding the relationship between input and output numerical

variables, but has been borrowed by machine learning. It is both a statistical

algorithm and a machine learning algorithm.

Linear Regression Model Representation:

Linear regression is an attractive model because the representation is so simple.

The representation is a linear equation that combines a specific set of input values

(x) the solution to which is the predicted output for that set of input values (y). As

such, both the input values (x) and the output value are numeric.

The linear equation assigns one scale factor to each input value or column, called a

coefficient and represented by the capital Greek letter Beta (B). One additional

coefficient is also added, giving the line an additional degree of freedom (e.g.

moving up and down on a two-dimensional plot) and is often called the intercept or

the bias coefficient.

For example, in a simple regression problem (a single x and a single y), the form of

the model would be:

y = B0 + B1*x

In higher dimensions when we have more than one input (x), the line is called a

plane or a hyper-plane. The representation therefore is the form of the equation and

the specific values used for the coefficients (e.g. B0 and B1 in the above example).

It is common to talk about the complexity of a regression model like linear

regression. This refers to the number of coefficients used in the model.

https://en.wikipedia.org/wiki/Linear_regression
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When a coefficient becomes zero, it effectively removes the influence of the input

variable on the model and therefore from the prediction made from the model (0 *

x = 0). This becomes relevant if you look at regularization methods that change the

learning algorithm to reduce the complexity of regression models by putting

pressure on the absolute size of the coefficients, driving some to zero.

Now that we understand the representation used for a linear regression model, let’s

review some ways that we can learn this representation from data.

Accuracy Measures:

Multi Linear Regression algorithm is used in this research work. Experiment is

performed by using r2_score.
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3.3. IMPLEMENTATION:

Exploratory data analysis:

Dataset for Data Center:

Multi Linear Regression:



Machine performence Prediction

Gudlavalleru Engineering College 7

Statistical techniques and data visualization:

By importing matplotlib.pyplot library we have drawn graphs. We have visualized

the percentage.

And we have used the co-relation function to demonstrate the impact of every

factor on each other.

Correlation graph:
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Data modeling using supervised learning algorithms:

In general we have two types of learning algorithms, supervised and

unsupervised learning algorithms and in detail it consists of different techniques

like, Multi Linear Regression

Since our model comes under supervised learning algorithm we applied every

technique, of the algorithm and based on the accuracy values we obtained we

chosen Multi Linear Regression and our model has dependent variable which is

Efficiency means the output can be the performance of data center.

4. RESULTS AND DISCUSSIONS:
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6. CONCLUSION:

One of the important real-world problems is the detection of power consumption.

In this study, systematic efforts are made in designing a system which results in the

prediction of Efficiency. Experiment is performed on Data center Dataset.

Experimental results determine the adequacy of the designed system with an

achieved accuracy of 0.98 using the Multi Linear Regression algorithm. In future,

the designed system with the used machine learning algorithms can be used to

predict. The work can be extended and improved for the Efficiency of data center.
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>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 

1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 
manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
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17 

x 

x + 17 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 
logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 
operator: 

 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 
brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 

dictionary again, we see a key-value pair with a colon between the key and value: 
 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py
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<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4. Using Databases with Python 
A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 
You can look at the various data types supported by SQLite at the following url 

 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

• A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

• A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

• A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 
 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

• You do not need to administer or manage any of the compute resources for your service. 

 

• You do not need an SSL certificate. 

 

• You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

• AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

• Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                    1. Python for Everybody 

1.1   Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 

 

 

Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

The type of a variable is the type of the value it refers to. 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 

print(1) 

x = 2 

print(x) 

produces the output 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 

17 

x 

x + 17 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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                                    2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 

>>>print(letter) 

a 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 

>>>letter = fruit[0] 

>>>print(letter) 

b 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter.  

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 

>>>print(cheeses[0]) 

Cheddar 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 

function, you should avoid using it as a variable name. 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can use 

square brackets: 

>>>eng2sp['one'] = 'uno' 

This line creates an item that maps from the key 'one' to the value "uno". If we print the dictionary 

again, we see a key-value pair with a colon between the key and value: 

>>>print(eng2sp) 

{'one': 'uno'} 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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2.5 Tuples: 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 

>>> t = 'a', 'b', 'c', 'd', 'e' 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 

>>> t = ('a', 'b', 'c', 'd', 'e') 

To create a tuple with a single element, you have to include the final comma: 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 

empty tuple: 

>>> t = tuple() 

>>>print(t) 

() 
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             3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

    line = line.rstrip() 

if re.search('From:', line): 

print(line) 

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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# Code: http://www.py4e.com/code3/re02.py 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re  

hand = open('mbox-short.txt') 

 for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 
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3.4 Extensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

    +1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

  "name" : "Chuck", 

  "phone" : { 

    "type" : "intl", 

    "number" : "+1 734 303 4456" 

   }, 

   "email" : { 

     "hide" : "yes" 

   } 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 

 
Relational Databases 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 

 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
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cur.execute('DROP TABLE IF EXISTS Tracks ') 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

4.3 Retrieve and/or insert a record: 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

        (friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

            VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 
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the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 

SELECT * FROM Follows JOIN People 

    ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 

    So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google Map 

To get 

started, 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 

Found in database  Northeastern University 

Found in database  University of Hong Kong, ... 

Found in database  Technion 

Found in database  Viswakarma Institute, Pune, India 

Found in database  UMD 

Found in database  Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters {    "results" : [ 

{'status': 'OK', 'results': ... } 

... 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript  visualization  

library http://d3js.org/ to produce the visualization output. 

5.3Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox-

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  

 

 

Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

                                                                         

https://www.py4e.com/code3/gmane.zip
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                                                                        6. AWS 

About Lambda functions and custom skills 

Using a Lambda function for your service eliminates some of the complexity around setting up and managing your 

own endpoint: 

 You do not need to administer or manage any of the compute resources for your service. 

 You do not need an SSL certificate. 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute your 

function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need to provision 

or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

Allowed AWS Lambda Regions 

The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda functions 

if you determine that is the optimal choice for your skill configuration. 

Allowed AWS Lambda regions 

US East (Ohio) EU (Frankfurt) Asia Pacific (Hong Kong) 

US East (N. Virginia) EU (Ireland) Asia Pacific (Mumbai) 

US West (N. California) EU (London) Asia Pacific (Seoul) 

US West (Oregon) EU (Paris) Asia Pacific (Singapore) 

South America (Sao Paulo) Middle East (Bahrain) Asia Pacific (Tokyo) 

 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

Before you add the trigger, copy the skill ID from the developer console: 

1. Open or create your skill in the developer console. 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

Once you have your skill ID, add the trigger to the function: 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 

2. Click your function in the list to open the configuration details. 

3. Make sure you are on the Configuration page. 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

5. Under Configure triggers, select Enable for Skill ID verification. 

6. Enter your skill ID in the Skill ID edit box. 

7. Click Add. 

8. Click Save to save the change. 

 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                                     ABSTRACT 

 

"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of 

business that serves people all over world with ready-made food. This system is 

developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the 

clients, their orders and can help them easily find free tables or place orders. The 

services that are provided is food ordering and reservation table management by the 

customer through the system online, customer information management and waiter 

information management, menu information management and report. 
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                                     1. INTRODUCTION 

"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of business that 

serves people all over world with ready-made food. This system is developed to provide 

service facility to restaurant and also to the customer. This restaurant management system can 

be used by employees in a restaurant to handle the clients, their orders and can help them 

easily find free tables or place orders. The services that are provided is food ordering and 

reservation table management by the customer through the system online, customer 

information management and waiter information management, menu information 

management and report. 

The restaurant menu is organized by categories (appetizers, soups, salads, entrees, 

sides and drinks) of menu items. Main objective build the system this is to provide ordering 

and reservation service by online to the customer. Each menu item has a name, price and 

associated recipe. A recipe for a menu item has a chef, preparation instruction sand associated 

ingredients. With this system online, ordering and reservation management will become 

easier and systematic to replace traditional system where are still using paper. To resister a 

meal online, the customer has to become a member first then he can access the later part of 

the site. This project to facilitate customer for make online ordering and reservation. The 

option of becoming member was only an attempt to avoid (to some extent) placing the fake 

bookings. 
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                                           2. PROBLEM DEFINITION 

We tried to make the problem more obvious. Because of the fact that the project is in 

abstract state now, we tried to concretize the project. To achieve that, we tried to think about 

the similar software examples that are used in real life, like restaurants. 

One of the reasons to do that was to draw the borders of the problem, how much we 

can achieve. After drawing the borders of the problem we divided the solution into several 

parts, which may change during the development of the project. 

 

                                 3. SYSTEM ANALYSIS 

3.1 Existing system 

   In Existing system there is  developed to automate day to day activity of a restaurant. 

Restaurant is a kind of business that serves people all over world with ready-made food. This 

system is developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the clients, 

their orders and can help them easily find free tables or place orders. 

 DISADVANTAGES: 

1. If an assets in place purchase, (a business that is not profitable or marginally profitable and 

needs a new concept), the poor reputation of the prior business can precede the new owner. 

2. There is greater maintenance and repair costs due to the age of the physical assets. 

3. A brand new restaurant projects a fresh new image to the customers and attracts more 

curiosity seekers initially, but this is not always the case. 

3.2 PROPOSED SYSTEM 

             Restaurant  services such  as making  reservations, processing   orders,   and   

delivering   meals   generally   require waiters  to  input  customer  information  and  then  

transmit  the orders  to  kitchen  for  meal  preparation.  When  the  customer pays the bill, the 

amount due is calculated by the cashier. Although  this  procedure  is  simple,  it  may  

significantly increase the workload of waiters and even cause errors in meal ordering  or  in  
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prioritizing  customers,  especially  when  the number  of  customers  suddenly  increases  

during  busy  hours, which can seriously degrade the overall service quality 

 

ADVANTAGES: 

 Less financial risk especially if you’re buying an existing business that is profitable. 

 At times there is seller financing and SBA bank financing available. 

 You can purchase an existing restaurant at significantly less than a new start up. 

 You have an opportunity to capitalize on the existing customer base of the restaurant 

purchased. 

 

                                          4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be useful 

to the organization. The main objective of the feasibility study is to test the Technical, 

Operational and Economical feasibility for adding new modules and debugging old running 

system. 

 

TYPES OF FEASIBILITY 

 Technical Feasibility 

 Operation Feasibility 

 Economical Feasibility 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the investigation 

includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to use the 

new system? Will the proposed system provide adequate response to inquiries, regardless of 

the number or location of users? 



  

4 

 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational feasibility 

aspects of the project are to be taken as an important part of the project implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must still be a 

good investment for the organization. In the economical feasibility, the development cost in 

creating the system is evaluated against the ultimate benefit derived from the new systems. 

Financial benefits must equal or exceed the costs. 

                          5. SYSTEM REQUIREMENTS 

5.1 SOFTWARE REQUIREMENTS 

Operating System :  Windows XP (service pack2) 

Technology  :  .NET  

Web Server  :   IIS 

Database                    :  SQL 2005 

Software’s  :  Microsoft Visual Studio 2008, MS Office 2007 

 

 

5.2 HARDWARE REQUIREMENTS  

Hardware  :  Pentium based system with a minimum of P4 

RAM        :  256(MINIMUM) 
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                            6. TECHNOLOGIES 

 

6.1 .NET 

Microsoft .NET Framework: 

           The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET Framework is 

designed to fulfill the following. 

Objective:  

To provide a consistent object-oriented programming environment whether object 

code is stored and executed locally, executed locally but Internet-distributed, or executed 

remotely.  

To provide a code-execution environment that minimizes software deployment and 

versioning conflicts.  

To provide a code-execution environment that guarantees safe execution of code, 

including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance problems 

of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

To build all communication on industry standards to ensure that code based on the 

.NET Framework can integrate with any other code.  

          The .NET Framework has two main components: the common language runtime and 

the .NET Framework class library. The common language runtime is the foundation of the 

.NET Framework. You can think of the runtime as an agent that manages code at execution 

time, providing core services such as memory management, thread management, and 

remoting while also enforcing strict type safety and other forms of code accuracy that ensure 

security and robustness. In fact, the concept of code management is a fundamental principle 

of the runtime. Code that targets the runtime is known as managed code, while code that does 

not target the runtime is known as unmanaged code. The class library, the other main 

component of the .NET Framework, is a comprehensive, object-oriented collection of 

reusable types that you can use to develop applications ranging from traditional command-

line or graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 
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         The .NET Framework can be hosted by unmanaged components that load the common 

language runtime into their processes and initiate the execution of managed code, thereby 

creating a software environment that can exploit both managed and unmanaged features. The 

.NET Framework not only provides several runtime hosts, but also supports the development 

of third-party runtime hosts. 

        For example, ASP.NET hosts the runtime to provide a scalable, server-side environment 

for managed code. ASP.NET works directly with the runtime to enable Web Forms 

applications and XML Web services, both of which are discussed later in this topic. 

        Internet Explorer is an example of an unmanaged application that hosts the runtime (in 

the form of a MIME type extension). Using Internet Explorer to host the runtime enables you 

to embed managed components or Windows Forms controls in HTML documents. Hosting 

the runtime in this way makes managed mobile code (similar to Microsoft® ActiveX® 

controls) possible, but with significant improvements that only managed code can offer, such 

as semi-trusted execution and secure isolated file storage. 

        The following illustration shows the relationship of the common language runtime and 

the class library to your applications and to the overall system. The illustration also shows 

how managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime 

         The common language runtime manages memory, thread execution, code execution, 

code safety verification, compilation, and other system services. These features are intrinsic 

to the managed code that runs on the common language runtime. 

With regards to security, managed components are awarded varying degrees of trust, 

depending on a number of factors that include their origin (such as the Internet, enterprise 

network, or local computer). This means that a managed component might or might not be 

able to perform file-access operations, registry-access operations, or other sensitive 

functions, even if it is being used in the same active application. 

          The runtime enforces code access security. For example, users can trust that an 

executable embedded in a Web page can play an animation on screen or sing a song, but 

cannot access their personal data, file system, or network. The security features of the 

runtime thus enable legitimate Internet-deployed software to be exceptionally featuring 

rich. 

            The runtime also enforces code robustness by implementing a strict type- and code-

verification infrastructure called the common type system (CTS). The CTS ensures that all 
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managed code is self-describing. The various Microsoft and third-party language compilers 

generate managed code that conforms to the CTS. This means that managed code can 

consume other managed types and instances, while strictly enforcing type fidelity and type 

safety. 

           In addition, the managed environment of the runtime eliminates many common 

software issues. For example, the runtime automatically handles object layout and manages 

references to objects, releasing them when they are no longer being used. This automatic 

memory management resolves the two most common application errors, memory leaks and 

invalid memory references. 

            The runtime also accelerates developer productivity. For example, programmers can 

write applications in their development language of choice, yet take full advantage of the 

runtime, the class library, and components written in other languages by other developers. 

Any compiler vendor who chooses to target the runtime can do so. Language compilers that 

target the .NET Framework make the features of the .NET Framework available to existing 

code written in that language, greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports software of 

today and yesterday. Interoperability between managed and unmanaged code enables 

developers to continue to use necessary COM components and DLLs. 

             The runtime is designed to enhance performance. Although the common language 

runtime provides many standard runtime services, managed code is never interpreted. A 

feature called just-in-time (JIT) compiling enables all managed code to run in the native 

machine language of the system on which it is executing. Meanwhile, the memory manager 

removes the possibilities of fragmented memory and increases memory locality-of-

reference to further increase performance. 

             Finally, the runtime can be hosted by high-performance, server-side applications, 

such as Microsoft® SQL Server™ and Internet Information Services (IIS). This 

infrastructure enables you to use managed code to write your business logic, while still 

enjoying the superior performance of the industry's best enterprise servers that support 

runtime hosting. 

ii. .NET Framework Class Library 

       The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. The class library is object oriented, providing 

types from which your own managed code can derive functionality. This not only makes 
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the .NET Framework types easy to use, but also reduces the time associated with learning 

new features of the .NET Framework. In addition, third-party components can integrate 

seamlessly with classes in the .NET Framework. 

       For example, the .NET Framework collection classes implement a set of interfaces that 

you can use to develop your own collection classes. Your collection classes will blend 

seamlessly with the classes in the .NET Framework. 

       As you would expect from an object-oriented class library, the .NET Framework types 

enable you to accomplish a range of common programming tasks, including tasks such as 

string management, data collection, database connectivity, and file access. In addition to 

these common tasks, the class library includes types that support a variety of specialized 

development scenarios. For example, you can use the .NET Framework to develop the 

following types of applications and services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

       For example, the Windows Forms classes are a comprehensive set of reusable types 

that vastly simplify Windows GUI development. If you write an ASP.NET Web Form 

application, you can use the Web Forms classes. 

 

iii. Introduction to .NET 

 . NET mainly deals with internet explorer applications 

 . NET is an environment technology 

 .NET  is a micro soft technology connecting peoples, system ,devices and enable the high 

levels software interactions through services 

 THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

 ASP.NET is mainly used for designing web pages  
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 .NET is a platform independent 

 The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

 Windows application-single user interface for designing the web pages 

 Web application-multi user access  application 

 Web services- application to application 

 Console applications- these applications are executed in dos mode 

 Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

 Mobile application &smart devices-these are wireless devices ,Justas web application. 

 

v. Layers 

 Presentation layer: it is mainly used for designing, which we can see on the screen. 

 Business logic layer :this layers is mainly use for writing the code for a program project 

 Base layer: it is a collection of data which acts as a back end 

 

vi. ARCHITECTURE 

 Application domino: It is a operating system, which we use for project purpose 

 Jit compiler: Translation the codes in to an equitant machine code 

 Msil :It is used in different operating  system 

 So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

 Common language specification(CLS) 

 Common type system(CTS) 

 Garbage collector 

 Exception handler 
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 MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

 Manage code :It is understandable  able by common language runtime(CLR) 

 Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

 Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

 The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

 The arrangement of all the three layers is knows as architecture of application .this  

arrangements is done in data base which  acts s a back end our” CENTRAL 

CHECK POST COMPUTERIZATION”. Is based on3-tier architecture we used 

.net with c# is a front end and  data base as back end 

 We used asp..NET for creating the web pages and coding has been written in 

.NET with c# language. 

 

x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program it is 

essential that you learn to conquer the challenges you face when developing  test and 

challenges you face when developing test and controls applications on the .net platform 

with the emergence of .net in 2002 ,Microsoft introduced a completely new especially for 

web and database connectivity .as with many disrupts technologies,.net presents new 
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challenges ,especially because it was not designed  from and engineer’s because it was not 

designed from and engineer’s perspective, but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

 

  

 

6.2 INTRODUCTION OF SQL SERVER 

 

MICROSOFT SQL SERVER 

            IT is a relational data base server developed by Microsoft it is a software product 

whose primary function is to store and retrieve data as requested by other software 

applications, be it those on the same computer or those running on another computer across a 

network (including the internet)there are at least a dozen different editions of Microsoft SQL 

server aimed at different  audiences and for different workloads(ranging from small 

applications that store and retrieve data on the same computer, to millions of user and 

computers that’s access hugs amounts of data from the internet at the same time. 

  

PRIMARY KEY: 

   Primary key should not contain null values and a table allows only one primary key in data 

base. 

FOREIGN KEY: 

     IT I am a primary key in one table and am used as reference key in another table  

UNIQUE KEY: 

     It is similar to primary key but the difference is it allows null values. 
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                           7. PROJECT OVERVIEW 

 This Project helps the system is developed to automate day to day activity of a 

restaurant. Restaurant is a kind of business that serves people all over world with 

ready-made food. This system is developed to provide service facility to restaurant 

and also to the customer. This restaurant management system can be used by 

employees in a restaurant to handle the clients, their orders and can help them easily 

find free tables or place orders.  

7.1 MODULES 

 Admin. 

 Customer 

  

ADMIN 

Admin or manager is the person who will manage the entire system. He is allowed to 

reassign the cook according to his priority; he can edit the menu information such as 

its price, items available currently, etc. 

 CUSTOMER 

This user will register to be a member to use the online system of this online 

restaurant management system. This online ordering divided into two type of 

customer; it is customer dine-in ordering and takeaway ordering. 
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8. DATABASE DESGIN 

8.1 TABLES: 

 

 8.1.1Customer Registration Table: 

 

 

 

TABLE BOOKING  

 

 

BANQUET BOOKING TABLE 
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                               9.SCREENSHOTS 

MAIN PAGE 

 

 

 

This is the main page each every module wants any information the open that page view 

information in that particular page. 

 

 

LOGIN PAGE 

 

 

Each and every module will login to their respective pages from this page by using their user 

id and password. 
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 ADMIN PAGE 

 

 

In this page admin will login and view all the registrations of panchayath and give the status 

as accepted or rejected. He will register the professor and student. View the details of camp 

and accept or reject the request and also view the feedback and give reply to that feedback.  

 

 USER DETAILS 

 

 

 

 



  

16 

 

 

TABLE BOOKING DETAILS 

 

 

   BANQUET BOOKING DETAILS 
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 VIEW REGISTRATIONS PAGE 

 

 

In view registrations page admin view all the registrations which were registered by the 

customer and accept or reject their registrations.  

WELCOME PAGE 

 

 

  SUB MAIN PAGE 
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MENU PAGE 

 

                

TABLE BOOKING 

 

 

BOOKING TABLE DETAILS PAGE 
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BANQUET BOOKING 

    

 

BANQUET BOOKING DETAILS 
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                                 10. CONCLUSION 

 

        The project entitled RESTAURANT MANAGEMENT SYSTEM has been proposed to 

be implementing to replace the manual system. The developed accomplishes all the 

objectives stated for the need for the change of the system. This project was made user 

friendly by the use of visual basic enableing the user to interact easily with the database. It is 

also enabled the platform to serve the needs of emerging information technology trends and 

needs. 

                      

                                       11. FUTURE ENHANCEMENT 

    Linking integration of other online websites .We can provide connection to third party 

,and we have to provide sub admin to advertisement .We can also provide other service like 

more category wise in search.  
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ABSTRACT 

 
The “PROGRAMMING TEXTBOOKS GUIDE” web application will 

provide the detailed information about the prescribed textbook, like 

author name, edition, price….., etc, for a particular programming 
languages like python, java, c, c#....,etc. This web application is 

implemented using one of the cloud service ‘implementing web 

services’. 
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1. INTRODUCTION: 

                                Cloud Computing is the method of computing in 

which the data and programs are stored over the Internet and not on 

your hard disk. The Internet is referred to as the Cloud in 'Cloud 

Computing'. Similar to yours, others' and different organizations' data 

and programs are also stored over the Internet. 

 

2. HISTORY OF CLOUD COMPUTING: 

                                Though the concept that everyone be interconnected 

and would be able to use data and programs from any site located 

anywhere on the globe was already available, the Internet, in a good 

bandwidth was available only by the 1990’s. Another key factor which 

contributed to the quick evolution of Cloud Computing was the 

emergence of the Virtualization technology. Some important milestones 

in the evolution of cloud computing were as follows: 

 Salesforce.com, which offered there services on the SaaS 

platform. 

 The Amazon suite of cloud-based services and Elastic Compute 

Cloud. 

 Arrival of Web 2.0. 

 

3. CHARACTERISTICS OF CLOUD COMPUTING: 

The five major characteristics of the Cloud Computing are as follows: 

On-demand self-service - The service of the cloud is available round 

the clock and provides computing capabilities on-demand of the user 

automatically. 

Broad network access - Users can access the services via different 

modes as the heterogeneous thin and thick client platforms. 

Resource pooling - The feature of multi-tenancy where users are 

assigned resources dynamically, based on demands. 
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Rapid elasticity– The service is flexible and can be scaled up or down 

to suit the business requirements. Resources and programs can be used 

based on requirement and the user is billed only for the usage. 

Measured service – Usage metering is available and you pay only for 

what you use. You need not pay for any infrastructure that you do not 

use. 

 

4. DEPLOYMENT MODELS OF CLOUD: 

                                        The cloud services can be deployed in different 

methods. The deployment model is based on the service model, 

organizational structure, location, user base, and so on. The four most 

commonly used deployment models are as follows: 

 Public Cloud 

 Private Cloud 

 Community Cloud 

 Hybrid Cloud 

 

4.1 PUBLIC CLOUD: 

                                      In this model, the infrastructure is accessible to 

the public and it is owned by a vendor, who offers the services of the 

cloud to the users. The cloud vendor shares the cloud resources with the 

end users. The resource pool is huge and the services are shared by lots 

of users. The services of this cloud model can be free or available for 

nominal charges. 

  

4.2 PRIVATE CLOUD: 

                                       As the name suggests, this would be a privately 

owned cloud. Here, the user or organization owns the cloud and only 

the user or employees of the company have access to the cloud, thereby 

making data and transactions secure. The Private cloud model uses the 

Virtualization solution and the data centers belong to the company. 
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4.3 COMMUNITY CLOUD: 

                                       In the Community Cloud model, the 

infrastructure is owned jointly by different organizations. The 

organizations may have a similar set of requirements, policies, and 

customer base. So, they can combine the offerings and make the 

customer base even bigger. Duplication of same or similar applications 

and resources are avoided. 

 

4.4 HYBRID CLOUD: 

                                  The Hybrid Cloud deployment model comprises of 

two or more clouds. This can be a combination of the other three cloud 

types – public, private, or community. The hybrid deployment is 

complex compared to the other three owing to the execution and 

management tasks involved. 

 

5. SERVICE MODELS OF CLOUD COMPUTING: 

                                              There are different service models in Cloud 

computing. With the advancement of technology, newer service models 

are evolving. There are three major service models for Cloud 

Computing. They are  

 Infrastructure as a Service (IaaS) 

 Platform as a Service (PaaS) 

 Software as a Service (SaaS) 

5.1 INFRASTRUCTURE AS A SERVICE: 

                                            In Infrastructure as a Service, users can 

access the infrastructure required to run their applications, storage, 

operating systems, etc. The infrastructure can be servers, storage, and 

virtualization infrastructure and so on. Buying and installing these 

infrastructure can be very expensive process for the organizations. And 

more expense would be there on the maintenance part. So the IaaS 

model is a reliable and cost effective method for the users to run their 

businesses. 
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5.2 PLATFORM AS A SERVICE: 

                                            In Platform as a Service, users are provided 

the platform to develop and run their applications. Changing the 

platform, upgrading to a newer version, or maintaining uniformity in 

the platform used by all employees of a company is possible at a less 

expenditure with PaaS. The user need not manage any of the underlying 

cloud infrastructure, but can manage the applications required for the 

work. 

 

5.3 SOFTWARE AS A SERVICE: 

                                     In Software as a Service, user can access 

software applications from the cloud. You no longer would need to buy 

the expensive software. You can access the software through a thin 

client interface, like a web browser. Similar to the other service models, 

you cannot control the underlying infrastructure. 
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6. PROGRAMMING TEXTBOOKS GUIDE: 

 

 6.1 PROCEDURE: 

 

INSTANCE CREATION: 

 

 
 

 
Description: While creating the instance for implementing web-

server we need to allow http and https traffic in Google Cloud Platform. 
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The created instance is: 

 

 
 
To run the instance we use the following command “mstsc”. 

 

 
 
After login into this console we need to set the password to the 
Administrator user and enable this Administrator and re-login using 

Administrator user id and password. Now we will add roles and features 

required to enable the IIS. 
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After installation IIS manager tool is available. 
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After clicking on the IIS manager the following window will be opened. 
 

 
 
Now, we add the web site and copy the folder which having the files of 

the project, and give the path of the folder is as shown in the below 

window 
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The folder wwwroot containing the project files sharing property is 

enabled. 
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6.2 SCREENSHOTS: 

To run the instance we type the IP address of the instance on 

web browser then the following web page is loaded 

 

 
When we click on the different programming languages which are 

visible on the left side of the window then the following web pages will 

be loaded. 

 When we click on ‘C’, then prescribed text books information will 

be loaded. 
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 When we click on ‘C#’, then prescribed text books information 

will be loaded. 

 

 
 

 When we click on ‘F#’, then prescribed text books information 

will be loaded. 
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 When we click on ‘GO’, then prescribed text books information 

will be loaded 

 

 
 

 When we click on ‘JAVA’, then prescribed text books information 

will be loaded. 
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 When we click on ‘JAVASCRIPT’, then prescribed text books 

information will be loaded. 

 
 

 When we click on ‘KOTLIN’, then prescribed text books 

information will be loaded 
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 When we click on ‘PHP’, then prescribed text books information 

will be loaded. 

 
 

 When we click on ‘PYTHON’, then prescribed text books 

information will be loaded. 
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 When we click on ‘RUBY’, then prescribed text books 

information will be loaded. 

 
 

 When we click on ‘TYPESCRIPT’, then prescribed text books 

information will be loaded. 

 

 
 

 

 



                                   

                                                          21                                INFORMATION TECHNOLOGY 

 

 
7. CONCLUSION:  

                   With the help of this application one can easily know the 

prescribed text books information of the programming languages and 
this web application is mobile friendly also. 
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                                                      INTRODUCTION 
 

This application is specially developed to help hotel staff.The project Hotel 
Management manages and maintains the records of customers and room in the 
hotel.The rooms have different categories such as Deluxe, Semi-Deluxe etc., So their 
charges and records will be maintained 
accordingly. 

 
This software has been made in a user friendly interface, so that anyone can add, 
delete the entries of customers and handle all the transactions easily. As a security 
we have provided Admin & user level authentication for different modules such as 
set-up-user etc., also the user name and password gets stored in the database in 
encrypted format more dealing with the security. 

 
Customer can either make booking in advance, or he can directly Check-In. For the 
convenience of Administration, we have provided facility to generate report of 
transactions made in terms of check-in & check-out, bookings by day or specified 
timespan. 

 

                                  PROJECT FEATURES: 
  

1   HOTEL’S ROOM INFORMATION: 
                  It   provides User to easily search room’s availability, category & easy 
updating of the room’s records. The room numbers and cost per stay can be 
changed. Room’s category such as deluxe, semi-deluxe can be edited and accordingly 
floor can be set. 

 
2 REPORT GENERATION 
                 This feature help’s in easy maintenance of record of customers check-in, 
check-out & booking details. The reports can be generated day wise or specified 
timespan wise. 

 
3 PASSWORD PROTECTED 
                  This feature provides privacy to the application. The user name and 
password can’t be identified by anybody even if somebody checks it in the database. 
As we are encrypting user name & passwords and storing them in the same format. 

 
4 DIFFERENT LOGIN LEVELS 
                  This feature provides different levels of Authentication.  
4.1 ADMINISTRATOR: 
                    Administrator can add and delete rooms, he can add new user, he can 
decide the price of the room. 
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4.2 USER 
User can do everything except the rights that the Administrator has. 
 

 
                            WHY & HOW IT WORKS ? 
 

 

This is a Project work undertaken in context of partial fulfillment of MCS. We 
have tried our best to make the complicated process of   Hotel Management System 
as simple as possible using Structured & Modular technique & Menu oriented 
interface. 

  

 We have tried to design the software in such a way that user may not have any 
difficulty in using this package & further expansion is possible without much effort. 
Even though we cannot claim that this work to be entirely exhaustive, the main 
purpose of our exercise is perform each customer’s activity in computerized way 
rather than manually which is time consuming. 

 

We are confident that this software package can be readily used by non-
programming personal avoiding human handled chance of error. This project is used 
by two types of users. 
i.   Users. 
ii. Administrator (management of the Hotel). 
 
 
Administrator can maintain daily updates in the hotel records. Administrator must 
be an authorized user. He can further change the password, logout etc. 
The main aim of the entire activity is to automate the process of day to day activities 
of Hotel like Room activities, Admission of a New Customer, Assign a room according 
to customer’s demand, checkout of a computer and releasing the room and finally 
compute the bill etc.  
 
 

The limited time and resources have restricted us to incorporate, in this 
project, only a main activities that are performed in a HOTEL Management System, 
but utmost care has been taken to make the system efficient and user friendly. 

 
 

             “HOTEL Management System” has been designed to computerized the 
following functions that are performed by the system: 
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• Room Detail Functions 
• Opening a New Room 
• Modification to room assigned 
• Check-in and check-out Detail Functions 
• Admission of New customer 
• Check-out of customer 
• Room assigning related to customer’s need. 

 
 
Statement of Customer Details 

• Check-in customer 
• Check-out customer 
• Room Details 
• Total number of Customers in the Hotel 
• Individual customer Report 

                                                         
                                                           OBJECTIVE 

 
During the past several decades personnel function has been transformed 

from a relatively obscure record keeping staff to central and top level management 
function. 

 
There are many factors that have influenced this transformation like 

technological advances, professionalism, and general recognition of human beings as 
most important resources. 

 
•  A computer based management system is designed to handle all the primary 
information required to calculate monthly statements. Separate database is 
maintained to handle all the details required for the correct statement calculation 
and generation. 
•  This project intends to introduce more user friendliness in the various 
activities such as record updation, maintenance, and searching. 
•  The searching of record has been made quite simple as all the details of the 
customer can be obtained by simply keying in the identification of that customer. 
•  Similarly, record maintenance and updation can also be accomplished by using 
the identification of the customer with all the details being automatically 
generated. These details are also being promptly automatically updated in the 
master file thus keeping the record absolutely up-to-date. 
•  The entire information has maintained in the database or Files and whoever 
wants to retrieve can’t retrieve, only authorization user can retrieve the necessary 
information which can be easily be accessible from the file. 
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•  The main objective of the entire activity is to automate the process of day to 
day activities of Hotel like: 
1. Room activities, 
2. Admission of a New Customer, 
3. Assign a room according to customer’s demand, 
4. Checkout of a computer and releasing the room 
5. Finally compute the bill etc. 
6.  Advance   bookings. 
7.  Cancellation. 
This project have some more features: 
• No data duplication 
• No Paper Work Required 
• Time Efficient 
• Cost Efficient 
• Automatic data validation 
• User friendly environment 
• Data security and reliability 
• Fast data insertion & retrieval 
• Easy performance check 
 

 

ADVANTAGES 
 

We have designed the given proposed system in VB.NET to automate the 
processes of Hotel. This project is useful for the authorities who can add room 
details, availability of rooms,  booking etc. 

The following steps that give the detailed information of the need of proposed 
system are: 
 

• Performance: During past several decades, the records are supposed to be 
manually handled for all activities. The manual handling of the record is time 
consuming and highly prone to error. To improve the performance of the 
Hotel Management System, the computerized system is to be undertaken. This 
project is fully computerized and user friendly even that any of the members 
can see the report and status of the company. 

 
• Efficiency: The basic need of this system is efficiency. The system should be 

efficient so that whenever a new customer submits his/her details the system 
is updated automatically. This record will be useful for other users instantly. 
 
 

• Control: The complete control of the project is under the hands of authorized  
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person who has the password to access this project, an illegal access is not 
supposed to deal with. All the control is under the administrator and the other 
members have the rights to just see the records not to change any transaction 
or entry. 
 
 

• Security: Security is the main criteria for the proposed system. Since illegal 
access may corrupt the database. So security has to be given in this project. 

 

                                               FEASIBILITY STUDY  
 
           A feasibility study is carried out to select the best system that must satisfy 
requirements and its working ability in an organization. 
 
 
1. TECHANICL FEASIBILITY: 
 
                The technical aspect of feasibility is largely concerned with answering the 
question of who, why, where, what and how much in the contact of the existing 
system and the proposed system. These questions are asked to the user of the 
system. An investigation of present procedure is needed in order to identify the 
volumes, trends and frequencies that will specify the affect of the design of any 
computer based system. In our project all these points are handled. Based on this we 
have designed the input screens, table showing list of input fields with different 
possibilities of validation and their acceptability to the user gauged and correction is 
done whenever it is necessary. 
 Technical feasibility study covers the technical aspects as far as the 
automation is concerned. 
  
2. ECONOMIC FEASIBILITY: 
 
               During the analysis of economic feasibility, the financial aspects of project is 
taken into consideration. As  this wizard  helps in the faster development of the 
applications, the  time factor is reduced prominently , thus saving cost. 
 As today’s world requires “Go Green”, means avoiding unnecessary use of 
paper, keeping this in mind we tried to make the things automatically  , reducing  the 
paperwork( reducing the skilled people to do the data entry part) reducing 
production hours. What we need   is person from basic computer background ,that’s 
it! 
 
3. OPERATIONAL FEASIBILITY: 
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                     Operational feasibility deals with feasibility of the system in operational  
manner. 

This system has been found to very simple & easy to use because it is user 
friendly. The operational feasibility is found to be extremely useful. As the 
proposed system is in VB.NET, the look is quite understandable to the user, 
still we providing an official training for them to handle the application. 
 
 

                        SYSTEM REQIREMENT  
 

Hardware 
 
- Pentium III or higher processor 

 
- 256 MB RAM 
 
-250 MB free space. 
 

Software 
 
-Dot net framework 3.0 or above 
 
- MS ACCESS 2007   
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       FLOW CHARTS 

 

 
1. LOGIN FORM 
 

 

 

 

 
 
 
 
 
 

 

 
 

 

 
 
 no 
 
 
 yes 
                      
 
 
 
 
 
 

 
 
 

     

START 

USERNAME=ADMINISTRATOR 

USERNAME=USER 

PASSWORD=”  “ 

             IF 
USERNAME=ADMIN
ISTRATOR 

ENTER THE 

PASSWORD 

           IF 

  CORRECT   

PASSWORD 

     DISPLAY 
“INCORRECT 

PASSWORD” 

USERNAME=

USER 

      CLICK 

LOGIN  BUTTON 

ACCESS MDI 

FORM 
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2. ROOM BOOKING FORM 
 
       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

    START 

Enter room no, 

room type ,room 

category 

Click on fill the form button 

Load GUEST      

ENTRY form 
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3.   GUEST ENTRY FORM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 No 
 
 

         Yes 
 
 
  
 
 
 

START 

ENTER DATE, 

ROOM TYPE, 

ROOM CATEGORY, 

ROOM NO  

       CLICK 

     FILL FORM 

 Room booking form 

         Is loaded 

Enter the customer             

information   

       Click  amount button    

Click submit button 

If any entry 

is empty 

    Display 

“ please fill 

the entry” 

Display 

“room is 

booked” 
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                                                    4.ADD FORM 

 
 
 
 

 
 
 
 

 
 
 
 
 

no 
                                                                                           No            
 
 
  
 
 
                                                         Yes           
                                                
 
 
 
 
 
 
 
 
 
 
 
 

Start 

Enter the entries 

room for the 

new room 

If room 

is not 

already  

Exits 

This record set 

is  stored in 

database 

Enter 

another 

room no. 
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5.DELETE FORM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         
 
                                                                                   No     
          
 
 
  
      YES 
 
 

START 

Enter room 

no,room 

type,room 

category 

Click on delete button 

Display are u sure 

u want to delete 

this room 

If YES 

  Or 

  NO 

 

Click on No 

Button  

Click on No 

button 
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                                     6. CANCELLATION FORM  
 
 

 
 

 
 
 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
                                                                               No     
 
  
                                                  Yes 
 
 
 

   start 

Enter the room  

no to be deleted 

     Click   get 

 information  

button 

Click cancel 

button 

Are u 

sure 
exit 

Click yes  

button 
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     UML DIAGRAMS 
                                     
   Class Diagram: 
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USE-CASE DIAGRAM 
 

1.Admin 
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2.User 
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SEQUENCE DIAGRAM 
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ACTIVITY DIAGRAM 
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    SCREEN SHOTS 

 
LOGIN 
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MAIN FORM 

 
 

 
 

ROOM AVAILABILTY  
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EDIT ROOM’S INFORMATION 
 

 

 
 

 
CHANGE USER NAME & PASSWORD 

 
 

 

 
 

 
 

 



 

 

26 

 

 
EDIT BOOKING INFORMATION 

 
 

 

 
 
 

CHECK-IN 
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CHECK-IN SEARCH 
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CUSTOMER’S INFORMATION 
 
 

 
 

SET ROOM PRICE 
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SET USER 
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CHECK-OUT 
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REPORT GENERATION 
 
 

 
 

WARNING MESSAGE 
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FUTURE ENHANCEMENTS  
 

• To provide online booking support. 
 

• To provide support for centralized control over other branches in 
case of hotel having multiple branches. 
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ABSTRACT 

This paper presents computational fluid dynamics (CFD) analysis of airflow, 

temperature and pressure distribution of the data centre with different configuration. 

These configurations were under floor supply with ceiling exhaust, under floor 

supply with horizontal exhaust, overhead supply with horizontal exhaust. The 

parametric and its optimization were used to determine the best possible layout for 

cooling strategies. The simulation results predict the high temperature zone within 

the computer rack in the data centre, and provide a detailed three-dimensional 

analysis of the movement of cold air through the data centre. The position with 

optimum performance will be taken as the solution. The results of the simulation 

were discussed using temperature, airflow and pressure contours.  
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1.1 INTRODUCTION: 

Data centers are simply centralized locations where computing and networking 

equipment is concentrated for the purpose of collecting, storing, processing, 

distributing or allowing access to large amounts of data. They have existed in one 

form or another since the advent of computers. 

In the days of the room-sized behemoths that were our early computers, a data center 

might have had one supercomputer. As equipment got smaller and cheaper, and data 

processing needs began to increase and they have increased exponentially we started 

networking multiple servers (the industrial counterparts to our home computers) 

together to increase processing power. We connect them to communication networks 

so that people can access them, or the information on them, remotely. Large numbers 

of these clustered servers and related equipment can be housed in a room, an entire 

building or groups of buildings. Today's data center is likely to have thousands of 

very powerful and very small servers running 24/7. 

1.2.OBJECTIVES OF RESEARCH: 

There are four objectives in the design of any high performance data center: 

1. Security 

2. Availability 

3. Scalability 
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4. Manageability 

Today’s business and competitive environment requires that each of these objectives 

be considered from a complete end-to-end perspective. Clients or users connecting 

to the data center measure performance by timely access to the desired application 

data, whether the connection is point to point or via an Internet connection. The user 

must perceive reasonable response and connection time. Access is no longer 

measured solely on an arbitrary measure of “network availability” or ping times. This 

fact does not lesson the goal of developing networks that provide 99.999 percent 

availability. However, the implication is that the designers of the traditional 

networking elements must also become “content aware". 

1.3.PROBLEM STATEMENT: 

Data center known to consume lot of electric power. Power generation, we know 

more harmful effect on environment. So there is urgent need to make data center 

energy efficient. Finally by this project we expect all electronic gadgetry to be 

‘energy efficient’ to possibly achievable limits. 

2.LITERATURE REVIEW: 

Monitoring the cloud performance is an important issue for both the cloud users and 

the cloud provider. Monitoring facilitates analysis of both the real time and historical 

data for performance analysis of the cloud. Existing cloud monitoring tools are either 

provided by the cloud provider itself (such as cloud watch by Amazon) or user can 

also use these tools provided by the third parties, e.g. the tolls like reveal uptime and 

cloud status. 
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3.1. DATA COLLECTION: 

The dataset is originally from the Green data center. The objective of the dataset is 

to predict whether efficiency of the power consumption, based on certain input 

measurements included in the dataset. Several constraints were placed on the 

selection of these instances from a larger database. 

The datasets consists of several power predictor variables and one target variable, 

Outcome. Predictor variables includes the Input volts AC, Current in 

Amps , power factor, Input power in Watts, output power in Watts, time, TP,PDR, 

Delay . Efficiency in Percentage this is the column that you predict yourself! 

3.2. METHODOLOGY: 

The datacenter believes that for the industry to make real progress any data centre 

efficiency metric will need to be part of a measurement methodology designed to 

calculate a reasonable and fair approximation of the total power efficiency of the 

service provision from the data centre. 

Brief Description of Algorithm Used: 

Multiple linear regression: 

Machine learning, more specifically the field of predictive modelling is primarily 

concerned with minimizing the error of a model or making the most accurate 

predictions possible, at the expense of explain ability. In applied machine learning 
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we will borrow, reuse and steal algorithms from many different fields, including 

statistics and use them towards these ends. 

As such, linear regression was developed in the field of statistics and is studied as a 

model for understanding the relationship between input and output numerical 

variables, but has been borrowed by machine learning. It is both a statistical 

algorithm and a machine learning algorithm. 

Linear Regression Model Representation: 

Linear regression is an attractive model because the representation is so simple. 

The representation is a linear equation that combines a specific set of input values 

(x) the solution to which is the predicted output for that set of input values (y). As 

such, both the input values (x) and the output value are numeric. 

The linear equation assigns one scale factor to each input value or column, called a 

coefficient and represented by the capital Greek letter Beta (B). One additional 

coefficient is also added, giving the line an additional degree of freedom (e.g. moving 

up and down on a two-dimensional plot) and is often called the intercept or the bias 

coefficient. 

For example, in a simple regression problem (a single x and a single y), the form of 

the model would be: 

y = B0 + B1*x 

https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Linear_regression
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In higher dimensions when we have more than one input (x), the line is called a plane 

or a hyper-plane. The representation therefore is the form of the equation and the 

specific values used for the coefficients (e.g. B0 and B1 in the above example). 

It is common to talk about the complexity of a regression model like linear 

regression. This refers to the number of coefficients used in the model. 

When a coefficient becomes zero, it effectively removes the influence of the input 

variable on the model and therefore from the prediction made from the model (0 * x 

= 0). This becomes relevant if you look at regularization methods that change the 

learning algorithm to reduce the complexity of regression models by putting pressure 

on the absolute size of the coefficients, driving some to zero. 

Now that we understand the representation used for a linear regression model, let’s 

review some ways that we can learn this representation from data. 

Accuracy Measures: 

Multi Linear Regression algorithm is used in this research work. Experiment is 

performed by using r2_score.  
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3.3. IMPLEMENTATION: 

Exploratory data analysis: 

Dataset for Data Center: 

 
Multi Linear Regression: 
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Statistical techniques and data visualization: 

By importing matplotlib.pyplot library we have drawn graphs. We have visualized 

the percentage. 

And we have used the co-relation function to demonstrate the impact of every factor 

on each other. 

Correlation graph: 
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Data modeling using supervised learning algorithms: 

In general we have two types of learning algorithms, supervised and 

unsupervised learning algorithms and in detail it consists of different techniques like, 

Multi Linear Regression 

Since our model comes under supervised learning algorithm we applied every 

technique, of the algorithm and based on the accuracy values we obtained we chosen 

Multi Linear Regression and our model has dependent variable which is Efficiency 

means the output can be the performance of data center. 

4. RESULTS AND DISCUSSIONS: 
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6. CONCLUSION: 

One of the important real-world problems is the detection of power consumption. In 

this study, systematic efforts are made in designing a system which results in the 

prediction of Efficiency. Experiment is performed on Data center Dataset. 

Experimental results determine the adequacy of the designed system with an 

achieved accuracy of 0.98 using the Multi Linear Regression algorithm. In future, 

the designed system with the used machine learning algorithms can be used to 

predict. The work can be extended and improved for the Efficiency of data center. 
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ABSTRACT 

 

"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of 

business that serves people all over world with ready-made food. This system is 

developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the 

clients, their orders and can help them easily find free tables or place orders. The 

services that are provided is food ordering and reservation table management by the 

customer through the system online, customer information management and waiter 

information management, menu information management and report. 
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1. INTRODUCTION 

 
"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of business that 

serves people all over world with ready-made food. This system is developed to provide service 

facility to restaurant and also to the customer. This restaurant management system can be used 

by employees in a restaurant to handle the clients, their orders and can help them easily find 

free tables or place orders. The services that are provided is food ordering and reservation table 

management by the customer through the system online, customer information management 

and waiter information management, menu information management and report. 

The restaurant menu is organized by categories (appetizers, soups, salads, entrees, sides 

and drinks) of menu items. Main objective build the system this is to provide ordering and 

reservation service by online to the customer. Each menu item has a name, price and associated 

recipe. A recipe for a menu item has a chef, preparation instruction sand associated ingredients. 

With this system online, ordering and reservation management will become easier and 

systematic to replace traditional system where are still using paper. To resister a meal online, 

the customer has to become a member first then he can access the later part of the site. This 

project to facilitate customer for make online ordering and reservation. The option of becoming 

member was only an attempt to avoid (to some extent) placing the fake bookings. 
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2. PROBLEM DEFINITION 

 
We tried to make the problem more obvious. Because of the fact that the project is in 

abstract state now, we tried to concretize the project. To achieve that, we tried to think about 

the similar software examples that are used in real life, like restaurants. 

One of the reasons to do that was to draw the borders of the problem, how much we can 

achieve. After drawing the borders of the problem we divided the solution into several parts, 

which may change during the development of the project. 

 

3. SYSTEM ANALYSIS 

 
3.1 Existing system 

In Existing system there is developed to automate day to day activity of a restaurant. 

Restaurant is a kind of business that serves people all over world with ready-made food. This 

system is developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the clients, 

their orders and can help them easily find free tables or place orders. 

 

DISADVANTAGES: 

 

1. If an assets in place purchase, (a business that is not profitable or marginally profitable and 

needs a new concept), the poor reputation of the prior business can precede the new owner. 

 
2. There is greater maintenance and repair costs due to the age of the physical assets. 

 
3. A brand new restaurant projects a fresh new image to the customers and attracts more 

curiosity seekers initially, but this is not always the case. 

 

3.2 PROPOSED SYSTEM 

Restaurant services such  as  making  reservations,  processing  orders,  and delivering 

meals generally require waiters to  input  customer  information  and  then  transmit the orders 

to kitchen for meal preparation. When the customer pays the bill, the amount due is calculated 

by the cashier. Although this procedure is simple, it may significantly increase the workload 

of waiters and even cause errors in meal ordering or in 



3  

prioritizing customers, especially when the number  of  customers  suddenly  increases  during 

busy hours, which can seriously degrade the overall service quality 

 

 

ADVANTAGES: 

 
• Less financial risk especially if you’re buying an existing business that is profitable. 

 
• At times there is seller financing and SBA bank financing available. 

 
• You can purchase an existing restaurant at significantly less than a new start up. 

 
• You have an opportunity to capitalize on the existing customer base of the restaurant 

purchased. 

 

 
4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be useful 

to the organization. The main objective of the feasibility study is to test the Technical, 

Operational and Economical feasibility for adding new modules and debugging old running 

system. 

 

TYPES OF FEASIBILITY 

• Technical Feasibility 

• Operation Feasibility 

• Economical Feasibility 

 

4.1 TECHNICAL FEASIBILITY 

The technical issue usually raised during the feasibility stage of the investigation 

includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to use the 

new system? Will the proposed system provide adequate response to inquiries, regardless of 

the number or location of users? 
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4.2 OPERATIONAL FEASIBILITY 

Proposed projects are beneficial only if they can be turned out into information system. 

That will meet the organization’s operating requirements. Operational feasibility aspects of the 

project are to be taken as an important part of the project implementation. 

 
4.3 ECONOMIC FEASIBILITY 

A system can be developed technically and that will be used if installed must still be a 

good investment for the organization. In the economical feasibility, the development cost in 

creating the system is evaluated against the ultimate benefit derived from the new systems. 

Financial benefits must equal or exceed the costs. 

 

5. SYSTEM REQUIREMENTS 

 

5.1 SOFTWARE REQUIREMENTS 

Operating System : Windows XP (service pack2) 

Technology : .NET 

Web Server : IIS 

Database : SQL 2005 

Software’s : Microsoft Visual Studio 2008, MS Office 2007 

 

 

 
5.2 HARDWARE REQUIREMENTS 

Hardware : Pentium based system with a minimum of P4 

RAM : 256(MINIMUM) 
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6. TECHNOLOGIES 

 

6.1 .NET 

Microsoft .NET Framework: 

The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET Framework is 

designed to fulfill the following. 

Objective: 

To provide a consistent object-oriented programming environment whether object code 

is stored and executed locally, executed locally but Internet-distributed, or executed remotely. 

To provide a code-execution environment that minimizes software deployment and 

versioning conflicts. 

To provide a code-execution environment that guarantees safe execution of code, 

including code created by an unknown or semi-trusted third party. 

To provide a code-execution environment that eliminates the performance problems of 

scripted or interpreted environments. 

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications. 

To build all communication on industry standards to ensure that code based on the 

.NET Framework can integrate with any other code. 

The .NET Framework has two main components: the common language runtime and the 

.NET Framework class library. The common language runtime is the foundation of the 

.NET Framework. You can think of the runtime as an agent that manages code at execution 

time, providing core services such as memory management, thread management, and remoting 

while also enforcing strict type safety and other forms of code accuracy that ensure security 

and robustness. In fact, the concept of code management is a fundamental principle of the 

runtime. Code that targets the runtime is known as managed code, while code that does not 

target the runtime is known as unmanaged code. The class library, the other main component 

of the .NET Framework, is a comprehensive, object-oriented collection of reusable types that 

you can use to develop applications ranging from traditional command- line or graphical user 

interface (GUI) applications to applications based on the latest innovations provided by 

ASP.NET, such as Web Forms and XML Web services. 
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The .NET Framework can be hosted by unmanaged components that load the common 

language runtime into their processes and initiate the execution of managed code, thereby 

creating a software environment that can exploit both managed and unmanaged features. The 

.NET Framework not only provides several runtime hosts, but also supports the development 

of third-party runtime hosts. 

For example, ASP.NET hosts the runtime to provide a scalable, server-side environment 

for managed code. ASP.NET works directly with the runtime to enable Web Forms 

applications and XML Web services, both of which are discussed later in this topic. 

Internet Explorer is an example of an unmanaged application that hosts the runtime (in the 

form of a MIME type extension). Using Internet Explorer to host the runtime enables you to 

embed managed components or Windows Forms controls in HTML documents. Hosting the 

runtime in this way makes managed mobile code (similar to Microsoft® ActiveX® controls) 

possible, but with significant improvements that only managed code can offer, such as semi-

trusted execution and secure isolated file storage. 

The following illustration shows the relationship of the common language runtime and 

the class library to your applications and to the overall system. The illustration also shows how 

managed code operates within a larger architecture. 

 
i. Features of the Common Language Runtime 

The common language runtime manages memory, thread execution, code execution, 

code safety verification, compilation, and other system services. These features are intrinsic 

to the managed code that runs on the common language runtime. 

With regards to security, managed components are awarded varying degrees of trust, 

depending on a number of factors that include their origin (such as the Internet, enterprise 

network, or local computer). This means that a managed component might or might not be 

able to perform file-access operations, registry-access operations, or other sensitive functions, 

even if it is being used in the same active application. 

The runtime enforces code access security. For example, users can trust that an 

executable embedded in a Web page can play an animation on screen or sing a song, but 

cannot access their personal data, file system, or network. The security features of the runtime 

thus enable legitimate Internet-deployed software to be exceptionally featuring rich. 

The runtime also enforces code robustness by implementing a strict type- and code- 

verification infrastructure called the common type system (CTS). The CTS ensures that all 
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managed code is self-describing. The various Microsoft and third-party language compilers 

generate managed code that conforms to the CTS. This means that managed code can 

consume other managed types and instances, while strictly enforcing type fidelity and type 

safety. 

In addition, the managed environment of the runtime eliminates many common 

software issues. For example, the runtime automatically handles object layout and manages 

references to objects, releasing them when they are no longer being used. This automatic 

memory management resolves the two most common application errors, memory leaks and 

invalid memory references. 

The runtime also accelerates developer productivity. For example, programmers can 

write applications in their development language of choice, yet take full advantage of the 

runtime, the class library, and components written in other languages by other developers. 

Any compiler vendor who chooses to target the runtime can do so. Language compilers that 

target the .NET Framework make the features of the .NET Framework available to existing 

code written in that language, greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports software of today 

and yesterday. Interoperability between managed and unmanaged code enables developers to 

continue to use necessary COM components and DLLs. 

The runtime is designed to enhance performance. Although the common language 

runtime provides many standard runtime services, managed code is never interpreted. A 

feature called just-in-time (JIT) compiling enables all managed code to run in the native 

machine language of the system on which it is executing. Meanwhile, the memory manager 

removes the possibilities of fragmented memory and increases memory locality-of- reference 

to further increase performance. 

Finally, the runtime can be hosted by high-performance, server-side applications, 

such as Microsoft® SQL Server™ and Internet Information Services (IIS). This 

infrastructure enables you to use managed code to write your business logic, while still 

enjoying the superior performance of the industry's best enterprise servers that support 

runtime hosting. 

ii. .NET Framework Class Library 

The .NET Framework class library is a collection of reusable types that tightly integrate 

with the common language runtime. The class library is object oriented, providing types from 

which your own managed code can derive functionality. This not only makes 
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the .NET Framework types easy to use, but also reduces the time associated with learning 

new features of the .NET Framework. In addition, third-party components can integrate 

seamlessly with classes in the .NET Framework. 

For example, the .NET Framework collection classes implement a set of interfaces that 

you can use to develop your own collection classes. Your collection classes will blend 

seamlessly with the classes in the .NET Framework. 

As you would expect from an object-oriented class library, the .NET Framework types 

enable you to accomplish a range of common programming tasks, including tasks such as 

string management, data collection, database connectivity, and file access. In addition to 

these common tasks, the class library includes types that support a variety of specialized 

development scenarios. For example, you can use the .NET Framework to develop the 

following types of applications and services: 

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

For example, the Windows Forms classes are a comprehensive set of reusable types that 

vastly simplify Windows GUI development. If you write an ASP.NET Web Form 

application, you can use the Web Forms classes. 

 
iii. Introduction to .NET 

• . NET mainly deals with internet explorer applications 

• . NET is an environment technology 

• .NET is a micro soft technology connecting peoples, system ,devices and enable the high 

levels software interactions through services 

• THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

• ASP.NET is mainly used for designing web pages 
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• .NET is a platform independent 

• The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination interpreted environment 

i) .NET is done by visual studio application 

 
 

iv. APPLICATION OF .NET 

• Windows application-single user interface for designing the web pages 

• Web application-multi user access application 

• Web services- application to application 

• Console applications- these applications are executed in dos mode 

• Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

• Mobile application &smart devices-these are wireless devices ,Justas web application. 

 

v. Layers 

• Presentation layer: it is mainly used for designing, which we can see on the screen. 

• Business logic layer :this layers is mainly use for writing the code for a program project 

• Base layer: it is a collection of data which acts as a back end 

 

vi. ARCHITECTURE 

• Application domino: It is a operating system, which we use for project purpose 

• Jit compiler: Translation the codes in to an equitant machine code 

• Msil :It is used in different operating system 

• So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

• Common language specification(CLS) 

• Common type system(CTS) 

• Garbage collector 

• Exception handler 
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• MSIL code 

 

viii. SECURITY 

It is achieved by code access system 

• Manage code :It is understandable able by common language runtime(CLR) 

• Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications 

• Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

• The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 

• The arrangement of all the three layers is knows as architecture of application .this 

arrangements is done in data base which acts s a back end our” CENTRAL CHECK 

POST COMPUTERIZATION”. Is based on3-tier architecture we used 

.net with c# is a front end and data base as back end 
 

• We used asp..NET for creating the web pages and coding has been written in 

.NET with c# language. 

 
 

x. CHALLENAGES OF .NET 

Whether you a experienced .net developer or considering you first .net program it is 

essential that you learn to conquer the challenges you face when developing test and 

challenges you face when developing test and controls applications on the .net platform with 

the emergence of .net in 2002 ,Microsoft introduced a completely new especially for web and 

database connectivity .as with many disrupts technologies,.net presents new 
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challenges ,especially because it was not designed from and engineer’s because it was not 

designed from and engineer’s perspective, but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

 
 

 

6.2 INTRODUCTION OF SQL SERVER 

MICROSOFT SQL SERVER 

IT is a relational data base server developed by Microsoft it is a software product whose 

primary function is to store and retrieve data as requested by other software applications, be it 

those on the same computer or those running on another computer across a network (including 

the internet)there are at least a dozen different editions of Microsoft SQL server aimed at 

different audiences and for different workloads(ranging from small applications that store and 

retrieve data on the same computer, to millions of user and computers that’s access hugs 

amounts of data from the internet at the same time. 

 

 
PRIMARY KEY: 

 

Primary key should not contain null values and a table allows only one primary key in data 

base. 

FOREIGN KEY: 
 

IT I am a primary key in one table and am used as reference key in another table 
 

UNIQUE KEY: 
 

It is similar to primary key but the difference is it allows null values. 
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7. PROJECT OVERVIEW 

 
This Project helps the system is developed to automate day to day activity of a restaurant. 

Restaurant is a kind of business that serves people all over world with ready-made food. 

This system is developed to provide service facility to restaurant and also to the 

customer. This restaurant management system can be used by employees in a restaurant 

to handle the clients, their orders and can help them easily find free tables or place 

orders. 

 
7.1 MODULES 

• Admin. 

• Customer 

 

 
ADMIN 

 
Admin or manager is the person who will manage the entire system. He is allowed to 

reassign the cook according to his priority; he can edit the menu information such as its 

price, items available currently, etc. 

 
CUSTOMER 

 
 

This user will register to be a member to use the online system of this online restaurant 

management system. This online ordering divided into two type of customer; it is 

customer dine-in ordering and takeaway ordering. 
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8. DATABASE DESGIN 

 
8.1 TABLES: 

 
 

8.1.1 Customer Registration Table: 
 

 

 

 
TABLE BOOKING 

 

BANQUET BOOKING TABLE 
 

 



14  

 

MAIN PAGE 

9. SCREENSHOTS 

 

 
 

 
 

 

This is the main page each every module wants any information the open that page view 

information in that particular page. 

 

 

LOGIN PAGE 
 

 
 

 

Each and every module will login to their respective pages from this page by using their user 

id and password. 
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ADMIN PAGE 
 

 

 

 
In this page admin will login and view all the registrations of panchayath and give the status as 

accepted or rejected. He will register the professor and student. View the details of camp and 

accept or reject the request and also view the feedback and give reply to that feedback. 

 
USER DETAILS 
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TABLE BOOKING DETAILS 
 

 

 
BANQUET BOOKING DETAILS 
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VIEW REGISTRATIONS PAGE 
 

 

In view registrations page admin view all the registrations which were registered by the 

customer and accept or reject their registrations. 

WELCOME PAGE 
 

 

 
 

SUB MAIN PAGE 
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MENU PAGE 
 

 

 
TABLE BOOKING 

 

 

 

 
 

BOOKING TABLE DETAILS PAGE 
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BANQUET BOOKING 
 

 

 

 
BANQUET BOOKING DETAILS 
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10. CONCLUSION 

 

The project entitled RESTAURANT MANAGEMENT SYSTEM has been proposed to 

be implementing to replace the manual system. The developed accomplishes all the objectives 

stated for the need for the change of the system. This project was made user friendly by the use 

of visual basic enableing the user to interact easily with the database. It is also enabled the 

platform to serve the needs of emerging information technology trends and needs. 

 

 

11. FUTURE ENHANCEMENT 

 
Linking integration of other online websites .We can provide connection to third party 

,and we have to provide sub admin to advertisement .We can also provide other service like 

more category wise in search. 
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Bank management system can be consider as a most important thing 

in economic world.In the present scenario the banking sector is the common need 

in everyday life. The main aim of the project is to deliver the functioning of 

databases in a banking system. Banks are for storing customer info, tracking day 

to day credit and debit transactions, generating bank statements etc. All this work 

has been done with the help of Database management system. Banks must be 

able to access a customer's information from any branch at a moment's notice. 

These information requests can include checking account balances, loan amounts 

and credit status. A distributed database system separates a business's data by 

business function or geographical area. Banks often use distributed database 

systems, because these systems are configured to carry out specific business  

tasks in different locations while allowing those locations to communicate freely 

with one another. These systems offer banks several advantages over 

nondistributed systems. 

 
 

ABSTRACT 
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1. INTRODUCTION 

 

Every person want money for personal and commercial 

purposes. Banks are the oldest lending institutions in Indian scenario. They are 

providing all facilities to all citizens for their own purposes by their terms. To 

survive in this modern market every bank implements so many new innovative 

ideas, strategies, and advanced technologies. For that they give each and every 

minute detail about their institution and projects to Public. 

 

They are providing many facilities to satisfy their customers i.e. Net 

Banking, Mobile Banking, Door to Door facility, Instant facility, Investment 

facility, Demat facility, Credit Card facility, Loans and Advances, Account 

facility etc. And such banks get success to create their own image in public and 

corporate world. These banks always accepts innovative notions in Indian banking 

scenario like Credit Cards, ATM machines, Risk Management etc. 

 

At this stage every person must know about new innovation, technology of 

procedure new schemes and new ventures. 

Because of the following reasons, I prefer this project work to get the knowledge 

of the banking system. 

• Banking is an essential industry. 

•  It is where we often wind up when we are 

seeking a problem in financial crisis and 

money related query. 

• Banking is one of the most regulated 

businesses in the world. 

•  Banks remain important source for career 

opportunities for people. 

•  It is vital system for developing economy 

for the nation. 

•  Banks can play a dynamic role in delivery 

and purchase of consumer durables. 
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HISTORY OF ORACLE 

 
 

Larry Ellison co-founded Oracle Corporation in 1977 with Bob Miner and Ed 

Oates under the name Software Development Laboratories (SDL). Ellison took 

inspiration from the 1970 paper written by Edgar F. Codd on relational database 

management systems (RDBMS) named "A Relational Model of Data for Large 

Shared Data Banks."He heard about the IBM System R database from an article in 

the IBM Research Journal provided by Oates. Ellison wanted to make Oracle's 

product compatible with System R, but failed to do so as IBM kept the error codes 

for their DBMS a secret. SDL changed its name to Relational Software, Inc (RSI) 

in 1979, then again to Oracle Systems Corporation in 1983, to align itself more 

closely with its flagship product Oracle Database. At this stage Bob Miner served 

as the company's senior programmer. On March 12, 1986, the company had its 

initial public offering. In 1995, Oracle Systems Corporation changed its name to 

Oracle Corporation, officially named Oracle, but sometimes referred to as Oracle 

Corporation, the name of the holding company. Part of Oracle Corporation's early 

success arose from using the C programming language to implement its products. 

This eased porting to different operating systems most of which support C. 
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CHARACTERISTICS OF ORACLE 

 

 

 
Oracle Database allows you to quickly and safely store and retrieve data. Here are 

the integration benefits of the Oracle Database: 

 Oracle Database is cross-platform. It can run on various hardware across 

operating systems including Windows Server, Unix, and various 

distributions of GNU/Linux. 

 Oracle Database has its networking stack that allows application from a 

different platform to communicate with the Oracle Database smoothly. 

For example, applications running on Windows can connect to the Oracle 

Database running on Unix. 

 ACID-compliant – Oracle is ACID-compliant Database that helps maintain 

data integrity and reliability. 

 Commitment to open technologies – Oracle is one of the first Database 

that supported GNU/Linux in the late 1990s before GNU/Linux become a 

commerce product. It has been supporting this open platform since then. 

Oracle Database has several structural features that make it popular: 

 Logical data structure – Oracle uses the logical data structure to store data 

so that you can interact with the database without knowing where the 

data is stored physically. 

 Partitioning – is a high-performance feature that allows you to divide a 

large table into different pieces and store each piece across storage 

devices. 

 Memory caching – the memory caching architecture allows you to scale up 

a very large database that still can perform at a high speed. 
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 Data Dictionary is a set of internal tables and views that support 

administer Oracle Database more effectively. 

 Backup and recovery – ensure the integrity of the data in case of system 

failure. 

 Oracle includes a powerful tool called Recovery Manager (RMAN) – allows 

DBA to perform cold, hot, and incremental database backups and point-in- 

time recoveries. 

 Clustering – Oracle Real Application Clusters (RAC) – Oracle enables high 

availability that enables the system is up and running without interruption 

of services in case one or more server in a cluster fails. 
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BANKING MANAGEMENT SYSTEM 

 

FUNCTIONING OF BANK : 

Functioning of a Bank is among the more complicated of corporate 

operations. Since Banking involves dealing directly with money, governments in 

most countries regulate this sector rather stringently. In India, the regulation 

traditionally has been very strict and in the opinion of certain quarters, responsible 

for the present condition of banks, where NPAs are of a very high order. The 

process of financial reforms, which started in 1991, has cleared the cobwebs 

somewhat but a lot remains to be done. The multiplicity of policy and regulations 

that a Bank has to work with makes its operations even more complicated, 

sometimes bordering on illogical. This section, which is also intended for banking 

professional, attempts to give an overview of the functions in as simple manner as 

possible. Banking Regulation Act of India, 1949 defines Banking as "accepting, 

for the purpose of lending or investment of deposits of money from the public, 

repayable on demand or otherwise and withdraw able by cheques, draft, and order 

or otherwise." 

 
RULES GOVERNING THE PROJECT : 

 

All  the  customers  of  the bank  have a unique account number. 

 

The account numbers are not nullable i.e., they cannot take null 

values. 

 

The customers must have a minimum account balance of Rs.1000. 

 

Any customer  is  not  allowed  to  withdraw  amount  from  his  account,  

if the withdrawl results in his  account  balance  going  below  the 

minimum balance. 
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E-R Diagram- Banking 
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A   person  is  eligible to   get  a  loan from  the bank  if  he has an 

account in the bank. 

 

The percentage of interest imposed on the loan depends on the 

Company’s policies. 

 

 

The customers are issued cards (ATM or Debit) depending on his/her 

eligibilities. 

 

All the card holders have unique card and PIN numbers. 

 
 

The employees of the bank have unique identification numbers. 
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RESULTS 

 

SELECT * FROM EMPINFO WHERE BRANCH='sr nagar' AND STATUS='Clerk'; 

OUTPUT: 

E MP _ID E MP _NAME BR ANC H S TATUS S ALAR Y 

9241207 Bhavani s r nagar C lerk 7500 

9241213 K averi s r nagar C lerk 7500 

9241228 R ajeev s r nagar C lerk 7500 

9241232 S atees h s r nagar C lerk 7500 

 
 

SELECT * FROM EMPINFO WHERE STATUS='Manager'; 

OUTPUT: 

 

E MP _ID E MP _NAME BR ANC H S TATUS S ALAR Y 

9241201 Aas hrith balanagar Manager 50000 

9241203 Adithya lb nagar Manager 50000 

9241205 Anves h kukatpally Manager 50000 

9241208 Bhanumati ds nr Manager 50000 
9241215 K is hore mehidipatnam Manager 50000 

9241223 P rathyus ha miyapur Manager 50000 

9241238 S hyam K hairatabad Manager 50000 

 

SELECT * FROM EMPINFO WHERE SALARY BETWEEN 20000 AND 50000; 

OUTPUT: 

E MP _ID E MP _NAME BR ANC H S TATUS S ALAR Y 
9241201 Aas hrith balanagar Manager 50000 

9241203 Adithya lb nagar Manager 50000 

9241205 Anves h kukatpally Manager 50000 
9241206 Babu miyapur S r Accountant 20000 

9241208 Bhanumati ds nr Manager 50000 

9241211 C hitra khairatabad S r Accountant 20000 

9241215 K is hore mehidipatnam Manager 50000 

9241216 Manis h balanagar S r Accountant 20000 

9241221 Nayana s r nagar S r Accountant 20000 

9241223 P rathyus ha miyapur Manager 50000 

9241231 R akes h ds nr S r Accountant 20000 

9241233 S owmya mehidipatnam S r Accountant 20000 

9241238 S hyam K hairatabad Manager 50000 
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SELECT * FROM EMPINFO WHERE EMP_NAME LIKE 'a%'; 

OUTPUT: 

 

E MP _ID E MP _NAME BR ANC H S TATUS S ALAR Y 

9241201 Aas hrith balanagar Manager 50000 

9241202 Anji kukatpally S r Accountant 20000 

9241203 Adithya lb nagar Manager 50000 

9241204 As his h balanagar C lerk 7500 

9241205 Anves h kukatpally Manager 50000 

 

SELECT * FROM EMPINFO WHERE EMP_NAME LIKE '%a'; 

OUTPUT: 

 

E MP _ID E MP _NAME BR ANC H S TATUS S ALAR Y 

9241203 Adithya lb nagar Manager 50000 

9241209 Bhavya kukatpally C lerk 7500 
9241210 C handana mehidipatnam C lerk 7500 

9241211 C hitra khairatabad S r Accountant 20000 

9241219 Nagendra ds nr C lerk 7500 

9241221 Nayana s r nagar S r Accountant 20000 

9241223 P rathyus ha miyapur Manager 50000 

9241233 S owmya mehidipatnam S r Accountant 20000 

9241234 S oundarya balanagar C lerk 7500 
9241236 S hravya miyapur C lerk 7500 

 
 

SELECT * FROM CARDINFO WHERE ACCOUNT_NUMBER BETWEEN '09241A1272' 

AND '09241A1285'; 

OUTPUT: 
 

 
AC C O UNT_NUMB E R C AR D_NUMB E R C AR D_TYP E 

09241A1272 0123-4567-0924-1272 DE BIT 
09241A1273 0123-4567-0924-1273 DE BIT 

09241A1274 0123-4567-0924-1274 ATM 

09241A1276 0123-4567-0924-1276 ATM 
09241A1277 0123-4567-0924-1277 ATM 

09241A1278 0123-4567-0924-1278 ATM 

09241A1280 0123-4567-0924-1280 DE BIT 

09241A1281 0123-4567-0924-1281 ATM 

09241A1282 0123-4567-0924-1282 ATM 

09241A1283 0123-4567-0924-1283 DE BIT 

09241A1284 0123-4567-0924-1284 ATM 
09241A1285 0123-4567-0924-1285 ATM 
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SELECT * FROM CARDINFO WHERE CARD_TYPE='DEBIT'; 

OUTPUT: 

 

AC C O UNT_NUMB E R C AR D_NUMB E R C AR D_TYP E 
09241A1257 0123-4567-0924-1257 DE BIT 

09241A1261 0123-4567-0924-1261 DE BIT 
09241A1269 0123-4567-0924-1269 DE BIT 

09241A1272 0123-4567-0924-1272 DE BIT 
09241A1273 0123-4567-0924-1273 DE BIT 

09241A1280 0123-4567-0924-1280 DE BIT 
09241A1283 0123-4567-0924-1283 DE BIT 

09241A1299 0123-4567-0924-1299 DE BIT 

 
 

SELECT * FROM CARDINFO WHERE ACCOUNT_NUMBER BETWEEN '09241A1272' 

AND '09241A1285' AND CARD_TYPE='ATM'; 

OUTPUT: 

 
AC C O UNT_NUMB E R C AR D_NUMB E R C AR D_TYP E 

09241A1274 0123-4567-0924-1274 ATM 
09241A1276 0123-4567-0924-1276 ATM 

09241A1277 0123-4567-0924-1277 ATM 
09241A1278 0123-4567-0924-1278 ATM 

09241A1281 0123-4567-0924-1281 ATM 
09241A1282 0123-4567-0924-1282 ATM 

09241A1284 0123-4567-0924-1284 ATM 
09241A1285 0123-4567-0924-1285 ATM 

 

SELECT * FROM CUSINFO WHERE GENDER='M' AND BALANCE<7500; 

OUTPUT: 

 

AC C O UNT_NUMB E R C US _NAME GE NDE R AGE ADDR E S S BALANC E 
09241A1256 Abhiram M 19 patancheru 5600 

09241A1257 Akhil R eddy M 19 lb nagar 5700 

09241A1258 Ambedkar M 19 chintal 5800 

09241A1259 S ai K ris hna M 19 niz ampet 5900 

09241A1260 Anudeep M 19 s r nagar 6000 

09241A1261 Avinas h M 19 vidyanagar 6100 

09241A1262 Bharath M 19 miyapur 6200 

09241A1263 C haitanya M 19 balanagar 6300 

09241A1266 Dheeraj M 19 niz ampet 6600 

09241A1269 Gangadhar M 19 niz ampet 6900 
09241A1270 Gautham M 19 lb nagar 7000 

09241A1272 Gowtham M 19 niz ampet 7200 

09241A1273 Hars havardhan M 19 niz ampet 7300 

09241A1274 Hars ha yadav M 19 kukatpally 7400 
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SELECT * FROM CUSINFO WHERE GENDER='M' AND CUS_NAME LIKE '%h'; 
OUTPUT: 

 

 AC C O UNT_NUMB E R C US _NAME GE NDE R AGE ADDR E S S BALANC E BR ANC H  

09241A1261 Avinas h M 19 vidyanagar 6100 s ecundera bad 

09241A1262 Bharath M 19 miyapur 6200 miyapur  

09241A1277 J ayanth M 19 kukatpally 7700 kukatpally  

09241A1283 Mahes h M 19 khairatabad 8300 khairatabad  

09241A1299 R ames h M 19 niz ampet 9900 kukatpally  

 

 

SELECT * FROM CUSINFO WHERE BRANCH='miyapur' AND BALANCE BETWEEN 

6000 AND 8000; 
OUTPUT: 

 

 AC C O UNT_NUMB E R C US _NAME GE NDE R AGE ADDR E S S BALANC E BR ANC H   

09241A1262 B harath M 19 miyapur 6200 miyapur   

09241A1271 Geetha F 19 miyapur 7100 miyapur   

 

 

SELECT * FROM CUSINFO WHERE BALANCE<7000 AND AGE=19 AND 

BRANCH='kukatpally'’; 

OUTPUT: 

 

 

ACCOUNT_NUMBER CUS_NAME GENDER AGE ADDRESS BALANCE 

09241A1259 Sai Krishna M 19 nizampet 5900 

09241A1265 Dharani F 19 nizampet 6500 
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SELECT 

ACCOUNT_NUMBER,CUS_NAME,GENDER,AGE,BALANCE,BRANCH,ADDRESS,RO 

W_NUMBER() OVER(ORDER BY (BALANCE) DESC) AS RANK FROM CUSINFO; 

OUTPUT: 

 

 ACCOUNT_NUMBER CUS_NAME GENDER AGE BALANCE BRANCH ADDRESS RA NK 

09241A1299 Ramesh M 19 9900 kukatpally nizampet 1  

09241A1298 Rammohan M 19 9800 kukatpally nizampet 2  

09241A1297 Rajshekhar M 19 9700 dsnr dsnr 3  

09241A1296 Preetham M 19 9600 dsnr lb nagar 4  

09241A1295 Praveen M 19 9500 kukatpally nizampet 5  

09241A1294 Prathiba F 19 9400 kukatpally nizampet 6  

09241A1293 Pooja F 19 9300 kukatpally vasanth nagar 7  

09241A1292 Pannaga F 19 9200 kukatpally nizampet 8  

09241A1291 Nikhil M 19 9100 mehidipatnam mehidipatnam 9  

09241A1290 Neha F 19 9000 kukatpally nizampet 10  

09241A1288 Mehabunnisa F 19 8800 mehidipatnam mehdipatnam 11  

09241A1287 Meghana sind F 19 8700 kukatpally nizampet 12  

09241A1286 Meghana F 19 8600 sr nagar sr nagar 13  

09241A1285 Manasa F 19 8500 kukatpally nizampet 14  

09241A1284 Manasa Redd F 19 8400 miyapur lingampally 15  

09241A1282 Lillyrani F 19 8200 balanagar chintal 16  

09241A1281 Lavanya F 19 8100 miyapur lingampally 17  

09241A1280 Krishna M 19 8000 mehidipatnam mehidipatnam 18  

09241A1279 Krishna Chaita M 19 7900 secunderabad secunderabad 19  

09241A1278 Karthik M 19 7800 sr nagar erragadda 20  

09241A1277 Jayanth M 19 7700 kukatpally kukatpally 21  

09241A1276 Himaja F 19 7600 sr nagar sr nagar 22  

09241A1274 Harsha yadav M 19 7400 kukatpally kukatpally 23  

09241A1273 Harshavardha M 19 7300 kukatpally nizampet 24  

09241A1272 Gowtham M 19 7200 kukatpally nizampet 25  

09241A1271 Geetha F 19 7100 miyapur miyapur 26  

09241A1270 Gautham M 19 7000 dsnr lb nagar 27  

09241A1268 Divyani F 19 6800 himayathnagar himayathnagar 28  

09241A1265 Dharani F 19 6500 kukatpally nizampet 29  

09241A1264 Deepika F 19 6400 secunderabad jamestreet 30  

09241A1262 Bharath M 19 6200 miyapur miyapur 31  

09241A1261 Avinash M 19 6100 secunderabad vidyanagar 32  

09241A1260 Anudeep M 19 6000 sr nagar sr nagar 33  

 

 

 

 

 

 

 

 

 

 

 
 

SELECT c.CUS_NAME,c.BRANCH,g.CARD_TYPE,g.CARD_NUMBER from CUSINFO 

c,CARDINFO g WHERE c.ACCOUNT_NUMBER=g.ACCOUNT_NUMBER; 
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OUTPUT: 

CUS_NAME BRANCH CARD_TYPE CARD_NUMBER 

Sai Krishna kukatpally ATM 0123-4567-0924-1259 

Anudeep sr nagar ATM 0123-4567-0924-1260 

Avinash secunderabad DEBIT 0123-4567-0924-1261 

Bharath miyapur ATM 0123-4567-0924-1262 

Deepika secunderabad ATM 0123-4567-0924-1264 

Dharani kukatpally ATM 0123-4567-0924-1265 

Divyani himayathnagar ATM 0123-4567-0924-1268 

Gautham dsnr ATM 0123-4567-0924-1270 

Geetha miyapur ATM 0123-4567-0924-1271 

Gowtham kukatpally DEBIT 0123-4567-0924-1272 

Harshavardhan kukatpally DEBIT 0123-4567-0924-1273 

Harsha yadav kukatpally ATM 0123-4567-0924-1274 

Himaja sr nagar ATM 0123-4567-0924-1276 

Jayanth kukatpally ATM 0123-4567-0924-1277 

Karthik sr nagar ATM 0123-4567-0924-1278 

Krishna mehidipatnam DEBIT 0123-4567-0924-1280 

Lavanya miyapur ATM 0123-4567-0924-1281 

Lillyrani balanagar ATM 0123-4567-0924-1282 

Manasa Reddy miyapur ATM 0123-4567-0924-1284 

Manasa kukatpally ATM 0123-4567-0924-1285 

Meghana sr nagar ATM 0123-4567-0924-1286 

Mehabunnisa mehidipatnam ATM 0123-4567-0924-1288 

Neha kukatpally ATM 0123-4567-0924-1290 

Nikhil mehidipatnam ATM 0123-4567-0924-1291 

Pannaga kukatpally ATM 0123-4567-0924-1292 

Pooja kukatpally ATM 0123-4567-0924-1293 

Prathiba kukatpally ATM 0123-4567-0924-1294 

Praveen kukatpally ATM 0123-4567-0924-1295 

Preetham dsnr ATM 0123-4567-0924-1296 

Rajshekhar dsnr ATM 0123-4567-0924-1297 

Rammohan kukatpally ATM 0123-4567-0924-1298 

Ramesh kukatpally DEBIT 0123-4567-0924-1299 

 

 

 

 

 

 

 

 

 

 
SELECT c.ACCOUNT_NUMBER,r.CUS_NAME,g.CARD_TYPE FROM CARDINFO 

g,ACCINFO c,CUSTINFO1 r WHERE c.ACCOUNT_NUMBER=r.ACCOUNT_NUMBER 

AND g.ACCOUNT_NUMBER=r.ACCOUNT_NUMBER; 
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ACCOUNT_NUMBER CUS_NAME CARD_TYPE 

09241A1259 Sai Krishna ATM 

09241A1260 Anudeep ATM 

09241A1261 Avinash DEBIT 

09241A1262 Bharath ATM 

09241A1264 Deepika ATM 

09241A1265 Dharani ATM 

09241A1268 Divyani ATM 

09241A1270 Gautham ATM 

09241A1271 Geetha ATM 

09241A1272 Gowtham DEBIT 

09241A1273 Harshavardha DEBIT 

09241A1274 Harsha yadav ATM 

09241A1276 Himaja ATM 

09241A1277 Jayanth ATM 

09241A1278 Karthik ATM 

09241A1280 Krishna DEBIT 

09241A1281 Lavanya ATM 

09241A1282 Lillyrani ATM 

09241A1284 Manasa Reddy ATM 

09241A1285 Manasa ATM 

09241A1286 Meghana ATM 

09241A1288 Mehabunnisa ATM 

09241A1290 Neha ATM 

09241A1291 Nikhil ATM 

09241A1292 Pannaga ATM 

09241A1293 Pooja ATM 

09241A1294 Prathiba ATM 

09241A1295 Praveen ATM 

09241A1296 Preetham ATM 

09241A1297 Rajshekhar ATM 

09241A1298 Rammohan ATM 

09241A1299 Ramesh DEBIT 

 

 

 

 

 

 

 

 

 
 

 

 
 

SELECT a.ACCOUNT_NUMBER,c.CUS_NAME,s.CARD_NUMBER,s.CARD_TYPE 

FROM ACCINFO a,CUSTINFO1 C,CARDINFO s WHERE 

a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

c.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER; 
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ACCOUNT_NUMBER CUS_NAME CARD_NUMBER CARD_TYPE 

09241A1259 Sai Krishna 0123-4567-0924-1259 ATM 

09241A1260 Anudeep 0123-4567-0924-1260 ATM 

09241A1261 Avinash 0123-4567-0924-1261 DEBIT 

09241A1262 Bharath 0123-4567-0924-1262 ATM 

09241A1264 Deepika 0123-4567-0924-1264 ATM 

09241A1265 Dharani 0123-4567-0924-1265 ATM 

09241A1268 Divyani 0123-4567-0924-1268 ATM 

09241A1270 Gautham 0123-4567-0924-1270 ATM 

09241A1271 Geetha 0123-4567-0924-1271 ATM 

09241A1272 Gowtham 0123-4567-0924-1272 DEBIT 

09241A1273 Harshavardha 0123-4567-0924-1273 DEBIT 

09241A1274 Harsha yadav 0123-4567-0924-1274 ATM 

09241A1276 Himaja 0123-4567-0924-1276 ATM 

09241A1277 Jayanth 0123-4567-0924-1277 ATM 

09241A1278 Karthik 0123-4567-0924-1278 ATM 

09241A1280 Krishna 0123-4567-0924-1280 DEBIT 

09241A1281 Lavanya 0123-4567-0924-1281 ATM 

09241A1282 Lillyrani 0123-4567-0924-1282 ATM 

09241A1284 Manasa Redd 0123-4567-0924-1284 ATM 

09241A1285 Manasa 0123-4567-0924-1285 ATM 

09241A1286 Meghana 0123-4567-0924-1286 ATM 

09241A1288 Mehabunnisa 0123-4567-0924-1288 ATM 

09241A1290 Neha 0123-4567-0924-1290 ATM 

09241A1291 Nikhil 0123-4567-0924-1291 ATM 

09241A1292 Pannaga 0123-4567-0924-1292 ATM 

09241A1293 Pooja 0123-4567-0924-1293 ATM 

09241A1294 Prathiba 0123-4567-0924-1294 ATM 

09241A1295 Praveen 0123-4567-0924-1295 ATM 

09241A1296 Preetham 0123-4567-0924-1296 ATM 

09241A1297 Rajshekhar 0123-4567-0924-1297 ATM 

09241A1298 Rammohan 0123-4567-0924-1298 ATM 

09241A1299 Ramesh 0123-4567-0924-1299 DEBIT 

 

 

 

 

 

 

 

 

 

 

SELECT a.BALANCE,c.CUS_NAME,s.CARD_TYPE FROM ACCINFO a,CUSTINFO1 

C,CARDINFO s WHERE a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

c.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER; 

OUTPUT: 
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BALANCE CUS_NAME CARD_TYPE 

5900 Sai Krishna ATM 

6000 Anudeep ATM 

6100 Avinash DEBIT 

6200 Bharath ATM 

6400 Deepika ATM 

6500 Dharani ATM 

6800 Divyani ATM 

7000 Gautham ATM 

7100 Geetha ATM 

7200 Gowtham DEBIT 

7300 Harshavardha DEBIT 

7400 Harsha yadav ATM 

7600 Himaja ATM 

7700 Jayanth ATM 

7800 Karthik ATM 

8000 Krishna DEBIT 

8100 Lavanya ATM 

8200 Lillyrani ATM 

8400 Manasa Redd ATM 

8500 Manasa ATM 

8600 Meghana ATM 

8800 Mehabunnisa ATM 

9000 Neha ATM 

9100 Nikhil ATM 

9200 Pannaga ATM 

9300 Pooja ATM 

9400 Prathiba ATM 

9500 Praveen ATM 

9600 Preetham ATM 

9700 Rajshekhar ATM 

9800 Rammohan ATM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SELECT a.BALANCE,c.CUS_NAME,s.CARD_TYPE FROM ACCINFO a,CUSTINFO1 

C,CARDINFO s WHERE a.ACCOUNT_NUMBER=c.ACCOUNT_NUMBER AND 

a.ACCOUNT_NUMBER=s.ACCOUNT_NUMBER AND a.BALANCE>5500 AND 

a.BALANCE<6500; 

OUTPUT: 
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BALANCE CUS_NAME CARD_TYPE 

5900 Sai Krishna ATM 

6000 Anudeep ATM 

6100 Avinash DEBIT 

6200 Bharath ATM 

 

 

SELECT c.CUS_NAME,c.BRANCH,c.GENDER,c.ADDRESS,l.LOAN_TYPE,l.INTEREST 

FROM CUSTINFO1 c,LOANINFO l WHERE 

c.ACCOUNT_NUMBER=l.ACCOUNT_NUMBER; 

OUTPUT: 

CUS_NAME BRANCH GENDER ADDRESS LOAN_TYPE INTEREST 

Sai Krishna kukatpally M nizampet studentloan 5% 

Anudeep sr nagar M sr nagar studentloan 5% 

Avinash secunderabad M vidyanagar houseloan 5% 

Bharath miyapur M miyapur studentloan 5% 

Deepika secunderabad F jamestreet studentloan 5% 

Dharani kukatpally F nizampet studentloan 5% 

Divyani himayathnagar F himayathnagar studentloan 5% 

Gautham dsnr M lb nagar studentloan 5% 

Geetha miyapur F miyapur studentloan 5% 

Gowtham kukatpally M nizampet houseloan 13% 

Harshavardhan kukatpally M nizampet houseloan 13% 

Harsha yadav kukatpally M kukatpally studentloan 5% 

Himaja sr nagar F sr nagar studentloan 5% 

Jayanth kukatpally M kukatpally studentloan 5% 

Karthik sr nagar M erragadda studentloan 5% 

Krishna mehidipatnam M mehidipatnam houseloan 13% 

Lavanya miyapur F lingampally studentloan 5% 

Lillyrani balanagar F chintal studentloan 5% 

Manasa Reddy miyapur F lingampally studentloan 5% 

Manasa kukatpally F nizampet studentloan 5% 

Meghana sr nagar F sr nagar studentloan 5% 

Mehabunnisa mehidipatnam F mehdipatnam studentloan 5% 

Neha kukatpally F nizampet studentloan 5% 

Nikhil mehidipatnam M mehidipatnam studentloan 5% 

Pannaga kukatpally F nizampet studentloan 5% 

Pooja kukatpally F vasanth nagar studentloan 5% 

Prathiba kukatpally F nizampet studentloan 5% 

Praveen kukatpally M nizampet studentloan 5% 

Preetham dsnr M lb nagar studentloan 5% 

Rajshekhar dsnr M dsnr studentloan 5% 

Rammohan kukatpally M nizampet studentloan 5% 

 

SELECT * FROM LOANINFO WHERE ACCOUNT_BRANCH LIKE'b%'; 



20  

 

OUTPUT: 

ACCOUNT_NUMBER ACCOUNT_BRANCH LOAN_TYPE LOAN_AMOUNT INTEREST 

09241A1258 balanagar studentloan 50000 5% 

09241A1263 balanagar studentloan 50000 5% 

09241A1282 balanagar studentloan 50000 5% 

 
 

SELECT * FROM LOANINFO WHERE ACCOUNT_BRANCH LIKE'k%'; 

OUTPUT: 

ACCOUNT_NUMBER ACCOUNT_BRANCH LOAN_TYPE LOAN_AMOUNT INTEREST 

09241A1259 kukatpally studentloan 50000 5% 

09241A1265 kukatpally studentloan 50000 5% 

09241A1266 kukatpally studentloan 50000 5% 

09241A1267 kukatpally studentloan 50000 5% 

09241A1269 kukatpally houseloan 50000 5% 

09241A1272 kukatpally houseloan 100000 13% 

09241A1273 kukatpally houseloan 100000 13% 

09241A1274 kukatpally studentloan 50000 5% 

09241A1277 kukatpally studentloan 50000 5% 

09241A1285 kukatpally studentloan 50000 5% 

09241A1290 kukatpally studentloan 50000 5% 

09241A1292 kukatpally studentloan 50000 5% 

09241A1293 kukatpally studentloan 50000 5% 

09241A1294 kukatpally studentloan 50000 5% 

09241A1295 kukatpally studentloan 50000 5% 

09241A1298 kukatpally studentloan 50000 5% 

 

SELECT * FROM ACCINFO WHERE ACCOUNT_BRANCH='sr nagar' and 

balance>6000; 

OUTPUT: 
AC C O UNT_NUMB E R AC C O UNT_TYP E AC C O UNT_BR ANC H BALANC E 

09241A1276 fixed s r nagar 7600 

09241A1278 s avings s r nagar 7800 

09241A1283 s avings s r nagar 8300 

09241A1286 fixed s r nagar 8600 

 

 

 

 

 

 

 

 
 

SELECT 

c.CUS_NAME,c.BRANCH,c.GENDER,c.ADDRESS,l.LOAN_TYPE,l.INTEREST,f.CARD_N 



OUTPUT: 
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UMBER,f.CARD_TYPE FROM CUSTINFO1 c,LOANINFO l, CARDINFO f WHERE 

c.ACCOUNT_NUMBER=l.ACCOUNT_NUMBER AND 

l.ACCOUNT_NUMBER=f.ACCOUNT_NUMBER; 

OUTPUT: 

Avinash secunderabad M vidyanagar houseloan 5% 0123-4567 

Bharath miyapur M miyapur studentloan 5% 0123-4567 

Deepika secunderabad F jamestreet studentloan 5% 0123-4567 

Dharani kukatpally F nizampet studentloan 5% 0123-4567 

Divyani himayathnagar F himayathnagar studentloan 5% 0123-4567 

Gautham dsnr M lb nagar studentloan 5% 0123-4567 

Geetha miyapur F miyapur studentloan 5% 0123-4567 

Gowtham kukatpally M nizampet houseloan 13% 0123-4567 

Harshavardhan kukatpally M nizampet houseloan 13% 0123-4567 

Harsha yadav kukatpally M kukatpally studentloan 5% 0123-4567 

Himaja sr nagar F sr nagar studentloan 5% 0123-4567 

Jayanth kukatpally M kukatpally studentloan 5% 0123-4567 

Karthik sr nagar M erragadda studentloan 5% 0123-4567 

Krishna mehidipatnam M mehidipatnam houseloan 13% 0123-4567 

Lavanya miyapur F lingampally studentloan 5% 0123-4567 

Lillyrani balanagar F chintal studentloan 5% 0123-4567 

Manasa Reddy miyapur F lingampally studentloan 5% 0123-4567 

Manasa kukatpally F nizampet studentloan 5% 0123-4567 

Meghana sr nagar F sr nagar studentloan 5% 0123-4567 

Mehabunnisa mehidipatnam F mehdipatnam studentloan 5% 0123-4567 

Neha kukatpally F nizampet studentloan 5% 0123-4567 

Nikhil mehidipatnam M mehidipatnam studentloan 5% 0123-4567 

Pannaga kukatpally F nizampet studentloan 5% 0123-4567 

Pooja kukatpally F vasanth nagar studentloan 5% 0123-4567 

Prathiba kukatpally F nizampet studentloan 5% 0123-4567 

Praveen kukatpally M nizampet studentloan 5% 0123-4567 

Preetham dsnr M lb nagar studentloan 5% 0123-4567 

Rajshekhar dsnr M dsnr studentloan 5% 0123-4567 

Rammohan kukatpally M nizampet studentloan 5% 0123-4567 

 

 

 

 

 

 

 

 

 

 

 

 
 

SELECT * FROM CARDINFO; 
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AC C O UNT_NUMB E R C AR D_NUMB E R C AR D_TYP E 

09241A1256 0123-4567-0924-1256 ATM 

09241A1257 0123-4567-0924-1257 DE BIT 

09241A1258 0123-4567-0924-1258 ATM 

09241A1259 0123-4567-0924-1259 ATM 
09241A1260 0123-4567-0924-1260 ATM 

09241A1261 0123-4567-0924-1261 DE BIT 

09241A1262 0123-4567-0924-1262 ATM 

09241A1263 0123-4567-0924-1263 ATM 

09241A1264 0123-4567-0924-1264 ATM 

09241A1265 0123-4567-0924-1265 ATM 

09241A1266 0123-4567-0924-1266 ATM 
09241A1267 0123-4567-0924-1267 ATM 

09241A1268 0123-4567-0924-1268 ATM 

09241A1269 0123-4567-0924-1269 DE BIT 

09241A1270 0123-4567-0924-1270 ATM 

09241A1271 0123-4567-0924-1271 ATM 

09241A1272 0123-4567-0924-1272 DE BIT 

09241A1273 0123-4567-0924-1273 DE BIT 
09241A1274 0123-4567-0924-1274 ATM 

09241A1276 0123-4567-0924-1276 ATM 

09241A1277 0123-4567-0924-1277 ATM 

09241A1278 0123-4567-0924-1278 ATM 

09241A1280 0123-4567-0924-1280 DE BIT 

09241A1281 0123-4567-0924-1281 ATM 

09241A1282 0123-4567-0924-1282 ATM 
09241A1283 0123-4567-0924-1283 DE BIT 

09241A1284 0123-4567-0924-1284 ATM 

09241A1285 0123-4567-0924-1285 ATM 
09241A1286 0123-4567-0924-1286 ATM 

09241A1288 0123-4567-0924-1288 ATM 

09241A1290 0123-4567-0924-1290 ATM 

09241A1291 0123-4567-0924-1291 ATM 
09241A1292 0123-4567-0924-1292 ATM 

09241A1293 0123-4567-0924-1293 ATM 

09241A1294 0123-4567-0924-1294 ATM 

09241A1295 0123-4567-0924-1295 ATM 

09241A1296 0123-4567-0924-1296 ATM 

09241A1297 0123-4567-0924-1297 ATM 

09241A1298 0123-4567-0924-1298 ATM 
09241A1299 0123-4567-0924-1299 DE BIT 

 

 

 

 

 

 

 

 

SELECT * FROM CUSINFO; 
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 AC C O UNT_NUMB E R C US _NAME GE NDE R AGE ADDR E S S BALANC E BR ANC H  

09241A1256 Abhiram M 19 patancheru 5600 patancheru  

09241A1257 Akhil R eddy M 19 lb nagar 5700 lb nagar  

09241A1258 Ambedkar M 19 chintal 5800 balanagar  

09241A1259 S ai K ris hna M 19 niz ampet 5900 kukatpally  

09241A1260 Anudeep M 19 s r nagar 6000 s r nagar  

09241A1261 Avinas h M 19 vidyanagar 6100 s ecunderabad  

09241A1262 Bharath M 19 miyapur 6200 miyapur  

09241A1263 C haitanya M 19 balanagar 6300 balanagar  

09241A1264 Deepika F 19 james treet 6400 s ecunderabad  

09241A1265 Dharani F 19 niz ampet 6500 kukatpally  

09241A1266 Dheeraj M 19 niz ampet 6600 kukatpally  

09241A1267 Divya F 19 niz ampet 6700 kukatpally  

09241A1268 Divyani F 19 himayathnag 6800 himayathnaga r 

09241A1269 Gangadhar M 19 niz ampet 6900 kukatpally  

09241A1270 Gautham M 19 lb nagar 7000 ds nr  

09241A1271 Geetha F 19 miyapur 7100 miyapur  

09241A1272 Gowtham M 19 niz ampet 7200 kukatpally  

09241A1273 Hars havardha M 19 niz ampet 7300 kukatpally  

09241A1274 Hars ha yadav M 19 kukatpally 7400 kukatpally  

09241A1276 Himaja F 19 s r nagar 7600 s r nagar  

09241A1277 J ayanth M 19 kukatpally 7700 kukatpally  

09241A1278 K arthik M 19 erragadda 7800 s r nagar  

09241A1279 K ris hna C haita M 19 s ecunderaba 7900 s ecunderabad  

09241A1280 K ris hna M 19 mehidipatnam 8000 mehidipatnam  

09241A1281 Lavanya F 19 lingampally 8100 miyapur  

09241A1282 L illyrani F 19 chintal 8200 balanagar  

09241A1283 Mahes h M 19 khairatabad 8300 khairatabad  

09241A1284 Manas a R edd F 19 lingampally 8400 miyapur  

09241A1285 Manas a F 19 niz ampet 8500 kukatpally  

09241A1286 Meghana F 19 s r nagar 8600 s r nagar  

09241A1287 Meghana s ind F 19 niz ampet 8700 kukatpally  

09241A1288 Mehabunnis a F 19 mehdipatnam 8800 mehidipatnam  

09241A1290 Neha F 19 niz ampet 9000 kukatpally  

09241A1291 Nikhil M 19 mehidipatnam 9100 mehidipatnam  

09241A1292 P annaga F 19 niz ampet 9200 kukatpally  

09241A1293 P ooja F 19 vas anth naga 9300 kukatpally  

09241A1294 P rathiba F 19 niz ampet 9400 kukatpally  

09241A1295 P raveen M 19 niz ampet 9500 kukatpally  

09241A1296 P reetham M 19 lb nagar 9600 ds nr  

09241A1297 R ajs hekhar M 19 ds nr 9700 ds nr  

09241A1298 R ammohan M 19 niz ampet 9800 kukatpally  

09241A1299 R ames h M 19 niz ampet 9900 kukatpally  

 

 

 

 

SELECT * FROM EMPINFO; 

OUTPUT: 
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E MP _ID E MP _NAME BR ANC H S TATUS S ALAR Y 
9241201 Aas hrith balanagar Manager 50000 

9241202 Anji kukatpally S r Accountant 20000 
9241203 Adithya lb nagar Manager 50000 

9241204 As his h balanagar C lerk 7500 

9241205 Anves h kukatpally Manager 50000 

9241206 Babu miyapur S r Accountant 20000 

9241207 Bhavani s r nagar C lerk 7500 
9241208 Bhanumati ds nr Manager 50000 

9241209 Bhavya kukatpally C lerk 7500 

9241210 C handana mehidipatnam C lerk 7500 

9241211 C hitra khairatabad S r Accountant 20000 

9241212 Haris h balanagar C lerk 7500 

9241213 K averi s r nagar C lerk 7500 

9241214 K ranthi ds nr C as hier 15000 
9241215 K is hore mehidipatnam Manager 50000 

9241216 Manis h balanagar S r Accountant 20000 

9241217 Manoj miyapur C lerk 7500 

9241218 Nares h kukatpally C as hier 15000 

9241219 Nagendra ds nr C lerk 7500 

9241220 Naveen mehidipatnam C as hier 15000 

9241221 Nayana s r nagar S r Accountant 20000 
9241222 P riyankapally kukatpally C lerk 7500 

9241223 P rathyus ha miyapur Manager 50000 

9241224 P avani balanagar C as hier 15000 

9241225 P raneeth kukatpally C lerk 7500 

9241226 P avan s ecunderabad C lerk 7500 

9241227 R ajes h mehidipatnam C lerk 7500 

9241228 R ajeev s r nagar C lerk 7500 
9241229 R agav miyapur C lerk 7500 

9241230 R ithes h kukatpally C lerk 7500 

9241231 R akes h ds nr S r Accountant 20000 

9241232 S atees h s r nagar C lerk 7500 

9241233 S owmya mehidipatnam S r Accountant 20000 

9241234 S oundarya balanagar C lerk 7500 

9241235 S ravani s ecunderabad C as hier 15000 
9241236 S hravya miyapur C lerk 7500 

9241237 S achin s r nagar C as hier 15000 

9241238 S hyam K hairatabad Manager 50000 

9241239 S ampath mehidipatnam C lerk 7500 

9241240 Uday miyapur C as hier 15000 
 

 

 

 
 

 
 

SELECT * FROM LOANINFO; 
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AC C O UNT_NUMB E R AC C O UNT_BR ANC H LO AN_TYP E LO AN_AMO UNT 
09241A1256 miyapur s tudentloan 50000 

09241A1257 lb Nagar hous eloan 100000 
09241A1258 balanagar s tudentloan 50000 

09241A1259 kukatpally s tudentloan 50000 

09241A1260 s r nagar s tudentloan 50000 

09241A1261 s ecundrabad hous eloan 100000 

09241A1262 miyapur s tudentloan 50000 
09241A1263 balanagar s tudentloan 50000 

09241A1264 s ecundrabad s tudentloan 50000 

09241A1265 kukatpally s tudentloan 50000 

09241A1266 kukatpally s tudentloan 50000 

09241A1267 kukatpally s tudentloan 50000 

09241A1268 himayatnagar s tudentloan 50000 

09241A1269 kukatpally hous eloan 50000 
09241A1270 ds nr s tudentloan 50000 

09241A1271 miyapur s tudentloan 50000 

09241A1272 kukatpally hous eloan 100000 

09241A1273 kukatpally hous eloan 100000 

09241A1274 kukatpally s tudentloan 50000 

09241A1276 s r nagar s tudentloan 50000 

09241A1277 kukatpally s tudentloan 50000 
09241A1278 s r nagar s tudentloan 50000 

09241A1280 mehidipatnam hous eloan 100000 

09241A1281 miyapur s tudentloan 50000 

09241A1282 balanagar s tudentloan 50000 

09241A1283 s r nagar hous eloan 100000 

09241A1284 miyapur s tudentloan 50000 

09241A1285 kukatpally s tudentloan 50000 
09241A1286 s r nagar s tudentloan 50000 

09241A1288 mehidipatnam s tudentloan 50000 

09241A1290 kukatpally s tudentloan 50000 

09241A1291 mehidipatnam s tudentloan 50000 

09241A1292 kukatpally s tudentloan 50000 

09241A1293 kukatpally s tudentloan 50000 

09241A1294 kukatpally s tudentloan 50000 
09241A1295 kukatpally s tudentloan 50000 

09241A1296 ds nr s tudentloan 50000 

09241A1297 ds nr s tudentloan 50000 

09241A1298 kukatpally s tudentloan 50000 

09241A1299 kukatpally hous eloan 100000 
 

 

 

 
 

 

Select * from ACCINFO; 
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ACCOUNT_NUMBER ACCOUNT_TYPE ACCOUNT_BRANCH BALANCE 

09241A1256 savings miyapur 5600 

09241A1257 savings lb nagar 5700 

09241A1258 fixed balanagar 5800 

09241A1259 savings kukatpally 5900 

09241A1260 savings sr nagar 6000 

09241A1261 savings secunderabad 6100 

09241A1262 fixed miyapur 6200 

09241A1263 savings balanagar 6300 

09241A1264 savings secunderabad 6400 

09241A1265 savings kukatpally 6500 

09241A1266 savings kukatpally 6600 

09241A1267 savings kukatpally 6700 

09241A1268 savings himayathnagar 6800 

09241A1269 fixed kukatpally 6900 

09241A1270 savings dsnr 7000 

09241A1271 savings miyapur 7100 

09241A1272 savings kukatpally 7200 

09241A1273 savings kukatpally 7300 

09241A1274 savings kukatpally 7400 

09241A1276 fixed sr nagar 7600 

09241A1277 savings kukatpally 7700 

09241A1278 savings sr nagar 7800 

09241A1280 savings mehidipatnam 8000 

09241A1281 savings miyapur 8100 

09241A1282 fixed balanagar 8200 

09241A1283 savings sr nagar 8300 

09241A1284 savings miyapur 8400 

09241A1285 savings kukatpally 8500 

09241A1286 fixed sr nagar 8600 

09241A1288 savings mehidipatnam 8800 

09241A1290 fixed kukatpally 9000 

09241A1291 savings mehidipatnam 9100 

09241A1292 savings kukatpally 9200 

09241A1293 savings kukatpally 9300 

09241A1294 savings kukatpally 9400 

09241A1295 fixed kukatpally 9500 

09241A1296 savings dsnr 9600 

09241A1297 savings dsnr 9700 

09241A1298 savings kukatpally 9800 

09241A1299 fixed kukatpally 9900 

 

 

 

SELECT CUS_NAME FROM CUSTINFO1 WHERE 

ACCOUNT_NUMBER<'O9241A1270'UNION SELECT EMP_NAME FROM EMPINFO 
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WHERE EMP_ID<'O9241220'; 

CUS_NAME 

Aashrith 

Adithya 

Anji 

Anudeep 

Anvesh 

Ashish 

Avinash 

Babu 

Bhanumati 

Bharath 

Bhavani 

Bhavya 

Chandana 

Chitra 

Deepika 

Dharani 

Divyani 

Gautham 

Geetha 

Gowtham 

Harish 

Harsha yadav 

Harshavardhan 

Himaja 

Jayanth 

Karthik 

Kaveri 

Kishore 

Kranthi 

Krishna 

Krishna Rao 

Lavanya 

Lillyrani 

Manasa 

Manasa Reddy 

Manish 

Manoj 

Meghana 

Mahesh 

Mehabunnisa 

Nagendra 

Naresh 
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SELECT * FROM(SELECT ROWNUM 

r,EMP_ID,EMP_NAME,STATUS,SALARY,BRANCH FROM EMPINFO); 

OUTPUT: 

R EMP_ID EMP_NAME STATUS SALARY BRANCH 

1 9241201 Aashrith Manager 50000 balanagar 

2 9241202 Anji Sr Accountant 20000 kukatpally 

3 9241203 Adithya Manager 50000 lb nagar 

4 9241204 Ashish Clerk 7500 balanagar 

5 9241205 Anvesh Manager 50000 kukatpally 

6 9241206 Babu Sr Accountant 20000 miyapur 

7 9241207 Bhavani Clerk 7500 sr nagar 

8 9241208 Bhanumati Manager 50000 dsnr 

9 9241209 Bhavya Clerk 7500 kukatpally 

10 9241210 Chandana Clerk 7500 mehidipatnam 

11 9241211 Chitra Sr Accountant 20000 khairatabad 

12 9241212 Harish Clerk 7500 balanagar 

13 9241213 Kaveri Clerk 7500 sr nagar 

14 9241214 Kranthi Cashier 15000 dsnr 

15 9241215 Kishore Manager 50000 mehidipatnam 

16 9241216 Manish Sr Accountant 20000 balanagar 

17 9241217 Manoj Clerk 7500 miyapur 

18 9241218 Naresh Cashier 7500 kukatpally 

19 9241219 Nagendra Clerk 7500 dsnr 

20 9241220 Naveen Cashier 15000 mehidipatnam 

21 9241221 Nayana Sr Accountant 20000 sr nagar 

22 9241222 Priyankapally Clerk 7500 kukatpally 

23 9241223 Prathyusha Manager 50000 miyapur 

24 9241224 Pavani Cashier 15000 balanagar 

25 9241225 Praneeth Clerk 7500 kukatpally 

26 9241226 Pavan Clerk 7500 secunderabad 

27 9241227 Rajesh Clerk 7500 mehidipatnam 

28 9241228 Rajeev Clerk 7500 sr nagar 

29 9241229 Ragav Clerk 7500 miyapur 

30 9241230 Rithesh Clerk 7500 kukatpally 

31 9241231 Rakesh Sr Accountant 20000 dsnr 

32 9241232 Sateesh Clerk 7500 sr nagar 

33 9241233 Sowmya Sr Accountant 20000 mehidipatnam 

34 9241234 Soundarya Clerk 7500 balanagar 

35 9241235 Sravani Cashier 15000 secunderabad 

36 9241236 Shravya Clerk 7500 miyapur 

37 9241237 Sachin Cashier 15000 sr nagar 

38 9241238 Shyam Manager 50000 Khairatabad 

39 9241239 Sampath Clerk 7500 mehidipatnam 

40 9241240 Uday Cashier 15000 miyapur 
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SELECT * FROM EMPINFO WHERE MOD(id,2)=0; 

OUTPUT: 

ID EMP_ID EMP_NAME BRANCH STATUS SALARY  

2 9241202 Anji kukatpally Sr Accountant 20000  

4 9241204 Ashish balanagar Clerk 7500  

6 9241206 Babu miyapur Sr Accountant 20000  

8 9241208 Bhanumati dsnr Manager 50000  

10 9241210 Chandana mehidipatnam Clerk 7500  

12 9241212 Harish balanagar Clerk 7500  

14 9241214 Kranthi dsnr Cashier 15000  

16 9241216 Manish balanagar Sr Accountant 20000  

18 9241218 Naresh kukatpally Cashier 15000  

20 9241220 Naveen mehidipatnam Cashier 15000  

22 9241222 Priyankapally kukatpally Clerk 7500  

24 9241224 Pavani balanagar Cashier 15000  

26 9241226 Pavan secunderabad Clerk 7500  

28 9241228 Rajeev sr nagar Clerk 7500  

30 9241230 Rithesh kukatpally Clerk 7500  

32 9241232 Sateesh sr nagar Clerk 7500  

34 9241234 Soundarya balanagar Clerk 7500  

36 9241236 Shravya miyapur Clerk 7500  

38 9241238 Shyam Khairatabad Manager 50000  

40 9241240 Uday miyapur Cashier 15000  

 
 

SELECT * FROM EMPINFO WHERE ID>5 AND ID<10; 

OUTPUT: 

 

ID EMP_ID EMP_NAME BRANCH STATUS SALARY 

6 9241206 Babu miyapur Sr Accountant 20000 

7 9241207 Bhavani sr nagar Clerk 7500 

8 9241208 Bhanumati dsnr Manager 50000 

9 9241209 Bhavya kukatpally Clerk 7500 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

CONCLUSION 
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Bank management system is a virtualization of transactions in banking system. 

The banking system are used manual working but when we used online banking 

system it is totally virtualization process which avoid manual process and converts 

it in automatic process. Bank management system is saving the time with 

accuracy than bank manual system. 
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                                        ABSTRACT 

 

"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of 

business that serves people all over world with ready-made food. This system is 

developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the 

clients, their orders and can help them easily find free tables or place orders. The 

services that are provided is food ordering and reservation table management by the 

customer through the system online, customer information management and waiter 

information management, menu information management and report. 
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                                     1. INTRODUCTION 

"Online Restaurant Management System" is a web application. This system is 

developed to automate day to day activity of a restaurant. Restaurant is a kind of 

business that serves people all over world with ready-made food. This system is 

developed to provide service facility to restaurant and also to the customer. This 

restaurant management system can be used by employees in a restaurant to handle the 

clients, their orders and can help them easily find free tables or place orders. The 

services that are provided is food ordering and reservation table management by the 

customer through the system online, customer information management and waiter 

information management, menu information management and report. 

The restaurant menu is organized by categories (appetizers, soups, salads, 

entrees, sides and drinks) of menu items. Main objective build the system this is to 

provide ordering and reservation service by online to the customer. Each menu item 

has a name, price and associated recipe. A recipe for a menu item has a chef, 

preparation instruction sand associated ingredients. With this system online, ordering 

and reservation management will become easier and systematic to replace traditional 

system where are still using paper. To resister a meal online, the customer has to 

become a member first then he can access the later part of the site. This project to 

facilitate customer for make online ordering and reservation. The option of becoming 

member was only an attempt to avoid (to some extent) placing the fake bookings. 

 

 

 

 

 

 

 



  

 

 

                                           2. PROBLEM DEFINITION 

We tried to make the problem more obvious. Because of the fact that the 

project is in abstract state now, we tried to concretize the project. To achieve that, we 

tried to think about the similar software examples that are used in real life, like 

restaurants. 

One of the reasons to do that was to draw the borders of the problem, how 

much we can achieve. After drawing the borders of the problem we divided the 

solution into several parts, which may change during the development of the project. 

 

                                 3. SYSTEM ANALYSIS 

3.1 Existing system 

   In Existing system there is  developed to automate day to day activity of a 

restaurant. Restaurant is a kind of business that serves people all over world with 

ready-made food. This system is developed to provide service facility to restaurant 

and also to the customer. This restaurant management system can be used by 

employees in a restaurant to handle the clients, their orders and can help them easily 

find free tables or place orders. 

 DISADVANTAGES: 

1. If an assets in place purchase, (a business that is not profitable or marginally 

profitable and needs a new concept), the poor reputation of the prior business can 

precede the new owner. 

2. There is greater maintenance and repair costs due to the age of the physical assets. 

3. A brand new restaurant projects a fresh new image to the customers and attracts 

more curiosity seekers initially, but this is not always the case. 

3.2 PROPOSED SYSTEM 

             Restaurant  services such  as making  reservations, processing   orders,   and   

delivering   meals   generally   require waiters  to  input  customer  information  and  



  

 

 

then  transmit  the orders  to  kitchen  for  meal  preparation.  When  the  customer 

pays the bill, the amount due is calculated by the cashier. Although  this  procedure  is  

simple,  it  may  significantly increase the workload of waiters and even cause errors 

in meal ordering  or  in  prioritizing  customers,  especially  when  the number  of  

customers  suddenly  increases  during  busy  hours, which can seriously degrade the 

overall service quality 

 

ADVANTAGES: 

• Less financial risk especially if you’re buying an existing business that is 

profitable. 

• At times there is seller financing and SBA bank financing available. 

• You can purchase an existing restaurant at significantly less than a new start 

up. 

• You have an opportunity to capitalize on the existing customer base of the 

restaurant purchased. 

 

                                          4. FEASIBILITY STUDY 

 

Preliminary investigation examine project feasibility, the likelihood the system will be 

useful to the organization. The main objective of the feasibility study is to test the 

Technical, Operational and Economical feasibility for adding new modules and 

debugging old running system. 

 

TYPES OF FEASIBILITY 

• Technical Feasibility 

• Operation Feasibility 

• Economical Feasibility 

 



  

 

 

4.1 TECHNICAL FEASIBILITY 

               The technical issue usually raised during the feasibility stage of the 

investigation includes the following: 

Do the proposed equipments have the technical capacity to hold the data required to 

use the new system? Will the proposed system provide adequate response to inquiries, 

regardless of the number or location of users? 

 

4.2 OPERATIONAL FEASIBILITY 

            Proposed projects are beneficial only if they can be turned out into information 

system. That will meet the organization’s operating requirements. Operational 

feasibility aspects of the project are to be taken as an important part of the project 

implementation.  

 

4.3 ECONOMIC FEASIBILITY 

            A system can be developed technically and that will be used if installed must 

still be a good investment for the organization. In the economical feasibility, the 

development cost in creating the system is evaluated against the ultimate benefit 

derived from the new systems. Financial benefits must equal or exceed the costs. 

                          5. SYSTEM REQUIREMENTS 

5.1 SOFTWARE REQUIREMENTS 

Operating System :  Windows XP (service pack2) 

Technology  :  .NET  

Web Server  :   IIS 

Database                    :  SQL 2005 

Software’s  :  Microsoft Visual Studio 2008, MS Office 2007 

 

 

5.2 HARDWARE REQUIREMENTS  

Hardware  :  Pentium based system with a minimum of P4 

RAM        :  256(MINIMUM) 



  

 

 

                                  

                              

 

                        

 

                            6. TECHNOLOGIES 

 

6.1 .NET 

Microsoft .NET Framework: 

           The .NET Framework is a new computing platform that simplifies application 

development in the highly distributed environment of the Internet. The .NET 

Framework is designed to fulfill the following. 

Objective:  

To provide a consistent object-oriented programming environment whether 

object code is stored and executed locally, executed locally but Internet-distributed, or 

executed remotely.  

To provide a code-execution environment that minimizes software deployment 

and versioning conflicts.  

To provide a code-execution environment that guarantees safe execution of 

code, including code created by an unknown or semi-trusted third party.  

To provide a code-execution environment that eliminates the performance 

problems of scripted or interpreted environments.  

To make the developer experience consistent across widely varying types of 

applications, such as Windows-based applications and Web-based applications.  

To build all communication on industry standards to ensure that code based on 

the .NET Framework can integrate with any other code.  

          The .NET Framework has two main components: the common language 

runtime and the .NET Framework class library. The common language runtime is the 

foundation of the .NET Framework. You can think of the runtime as an agent that 

manages code at execution time, providing core services such as memory 

management, thread management, and remoting while also enforcing strict type safety 

and other forms of code accuracy that ensure security and robustness. In fact, the 



  

 

 

concept of code management is a fundamental principle of the runtime. Code that 

targets the runtime is known as managed code, while code that does not target the 

runtime is known as unmanaged code. The class library, the other main component of 

the .NET Framework, is a comprehensive, object-oriented collection of reusable types 

that you can use to develop applications ranging from traditional command-line or 

graphical user interface (GUI) applications to applications based on the latest 

innovations provided by ASP.NET, such as Web Forms and XML Web services. 

         The .NET Framework can be hosted by unmanaged components that load the 

common language runtime into their processes and initiate the execution of managed 

code, thereby creating a software environment that can exploit both managed and 

unmanaged features. The .NET Framework not only provides several runtime hosts, 

but also supports the development of third-party runtime hosts. 

        For example, ASP.NET hosts the runtime to provide a scalable, server-side 

environment for managed code. ASP.NET works directly with the runtime to enable 

Web Forms applications and XML Web services, both of which are discussed later in 

this topic. 

        Internet Explorer is an example of an unmanaged application that hosts the 

runtime (in the form of a MIME type extension). Using Internet Explorer to host the 

runtime enables you to embed managed components or Windows Forms controls in 

HTML documents. Hosting the runtime in this way makes managed mobile code 

(similar to Microsoft® ActiveX® controls) possible, but with significant 

improvements that only managed code can offer, such as semi-trusted execution and 

secure isolated file storage. 

        The following illustration shows the relationship of the common language 

runtime and the class library to your applications and to the overall system. The 

illustration also shows how managed code operates within a larger architecture. 

 

i. Features of the Common Language Runtime 

         The common language runtime manages memory, thread execution, code 

execution, code safety verification, compilation, and other system services. These 

features are intrinsic to the managed code that runs on the common language 

runtime. 

With regards to security, managed components are awarded varying degrees of 

trust, depending on a number of factors that include their origin (such as the 



  

 

 

Internet, enterprise network, or local computer). This means that a managed 

component might or might not be able to perform file-access operations, registry-

access operations, or other sensitive functions, even if it is being used in the same 

active application. 

          The runtime enforces code access security. For example, users can trust that 

an executable embedded in a Web page can play an animation on screen or sing a 

song, but cannot access their personal data, file system, or network. The security 

features of the runtime thus enable legitimate Internet-deployed software to be 

exceptionally featuring rich. 

            The runtime also enforces code robustness by implementing a strict type- 

and code-verification infrastructure called the common type system (CTS). The 

CTS ensures that all managed code is self-describing. The various Microsoft and 

third-party language compilers generate managed code that conforms to the CTS. 

This means that managed code can consume other managed types and instances, 

while strictly enforcing type fidelity and type safety. 

           In addition, the managed environment of the runtime eliminates many 

common software issues. For example, the runtime automatically handles object 

layout and manages references to objects, releasing them when they are no longer 

being used. This automatic memory management resolves the two most common 

application errors, memory leaks and invalid memory references. 

            The runtime also accelerates developer productivity. For example, 

programmers can write applications in their development language of choice, yet 

take full advantage of the runtime, the class library, and components written in other 

languages by other developers. Any compiler vendor who chooses to target the 

runtime can do so. Language compilers that target the .NET Framework make the 

features of the .NET Framework available to existing code written in that language, 

greatly easing the migration process for existing applications. 

While the runtime is designed for the software of the future, it also supports 

software of today and yesterday. Interoperability between managed and unmanaged 

code enables developers to continue to use necessary COM components and DLLs. 

             The runtime is designed to enhance performance. Although the common 

language runtime provides many standard runtime services, managed code is never 

interpreted. A feature called just-in-time (JIT) compiling enables all managed code 

to run in the native machine language of the system on which it is executing. 



  

 

 

Meanwhile, the memory manager removes the possibilities of fragmented memory 

and increases memory locality-of-reference to further increase performance. 

             Finally, the runtime can be hosted by high-performance, server-side 

applications, such as Microsoft® SQL Server™ and Internet Information Services 

(IIS). This infrastructure enables you to use managed code to write your business 

logic, while still enjoying the superior performance of the industry's best enterprise 

servers that support runtime hosting. 

ii. .NET Framework Class Library 

       The .NET Framework class library is a collection of reusable types that tightly 

integrate with the common language runtime. The class library is object oriented, 

providing types from which your own managed code can derive functionality. This 

not only makes the .NET Framework types easy to use, but also reduces the time 

associated with learning new features of the .NET Framework. In addition, third-

party components can integrate seamlessly with classes in the .NET Framework. 

       For example, the .NET Framework collection classes implement a set of 

interfaces that you can use to develop your own collection classes. Your collection 

classes will blend seamlessly with the classes in the .NET Framework. 

       As you would expect from an object-oriented class library, the .NET 

Framework types enable you to accomplish a range of common programming tasks, 

including tasks such as string management, data collection, database connectivity, 

and file access. In addition to these common tasks, the class library includes types 

that support a variety of specialized development scenarios. For example, you can 

use the .NET Framework to develop the following types of applications and 

services:  

Console applications. 

Scripted or hosted applications. 

Windows GUI applications (Windows Forms). 

Web applications. 

XML Web services. 

Mobile devices. 

       For example, the Windows Forms classes are a comprehensive set of reusable 

types that vastly simplify Windows GUI development. If you write an ASP.NET 

Web Form application, you can use the Web Forms classes. 



  

 

 

 

iii. Introduction to .NET 

• . NET mainly deals with internet explorer applications 

• . NET is an environment technology 

• .NET  is a micro soft technology connecting peoples, system ,devices and enable 

the high levels software interactions through services 

• THE MAIN LANGUAGE OF .NET: 

a) VC++ 

b) VB 

c) C# 

d) J++ 

• ASP.NET is mainly used for designing web pages  

• .NET is a platform independent 

• The main objectives of .NET is 

e) Provides the consistency of oop’s 

f) To provides code execution that’s minimum the software development 

g) Promote safe execution of code 

h) Elimination  interpreted environment 

i) .NET is done by visual studio application 

 

iv. APPLICATION OF .NET 

• Windows application-single user interface for designing the web pages 

• Web application-multi user access  application 

• Web services- application to application 

• Console applications- these applications are executed in dos mode 

• Class libraries-it is a collection of classes that we build on a project/program and 

compiled as data link layer 

• Mobile application &smart devices-these are wireless devices ,Justas web 

application. 

 

v. Layers 

• Presentation layer: it is mainly used for designing, which we can see on the 

screen. 



  

 

 

• Business logic layer :this layers is mainly use for writing the code for a program 

project 

• Base layer: it is a collection of data which acts as a back end 

 

vi. ARCHITECTURE 

• Application domino: It is a operating system, which we use for project purpose 

• Jit compiler: Translation the codes in to an equitant machine code 

• Msil :It is used in different operating  system 

• So that a compiler can translate the code in to a finial code 

 

vii. COMPONENTS 

• Common language specification(CLS) 

• Common type system(CTS) 

• Garbage collector 

• Exception handler 

• MSIL code 

 

viii. SECURITY 

It is achieved by code access system  

• Manage code :It is understandable  able by common language runtime(CLR) 

• Un managed code: It’s not understandable by common runtime (CLR) 

 

ix. APPLICATION ARCHITECTURE 

The collections of all programs is an applications  

• Each application has three layers 

a) Presentation layer 

b) Business logic layer 

c) Data base 

• The different type of architecture are 

a) 1-tier architecture 

b) 2-tier architecture 

c) 3-tier architecture 

d) N-tier architecture 



  

 

 

• The arrangement of all the three layers is knows as architecture of 

application .this  arrangements is done in data base which  acts s a back 

end our” CENTRAL CHECK POST COMPUTERIZATION”. Is based 

on3-tier architecture we used .net with c# is a front end and  data base as 

back end 

• We used asp..NET for creating the web pages and coding has been written 

in .NET with c# language. 

 

x. CHALLENAGES OF .NET 

        Whether you a experienced .net developer or considering you first .net program 

it is essential that you learn to conquer the challenges you face when developing  

test and challenges you face when developing test and controls applications on the 

.net platform with the emergence of .net in 2002 ,Microsoft introduced a completely 

new especially for web and database connectivity .as with many disrupts 

technologies,.net presents new challenges ,especially because it was not designed  

from and engineer’s because it was not designed from and engineer’s perspective, 

but from that of a system and IT developer. 

Some challenges of .NET are: 

a) Language interoperability 

b) Language independency 

c) Plat form independency 

d) Device independency 

e) Security independency 

f) Globalization &localization 

 

  

 

6.2 INTRODUCTION OF SQL SERVER 

 

MICROSOFT SQL SERVER 

            IT is a relational data base server developed by Microsoft it is a software 

product whose primary function is to store and retrieve data as requested by other 



  

 

 

software applications, be it those on the same computer or those running on another 

computer across a network (including the internet)there are at least a dozen different 

editions of Microsoft SQL server aimed at different  audiences and for different 

workloads(ranging from small applications that store and retrieve data on the same 

computer, to millions of user and computers that’s access hugs amounts of data from 

the internet at the same time. 

  

PRIMARY KEY: 

   Primary key should not contain null values and a table allows only one primary key 

in data base. 

FOREIGN KEY: 

     IT I am a primary key in one table and am used as reference key in another table  

UNIQUE KEY: 

     It is similar to primary key but the difference is it allows null values. 

                           7. PROJECT OVERVIEW 

 This Project helps the system is developed to automate day to day activity of a 

restaurant. Restaurant is a kind of business that serves people all over world 

with ready-made food. This system is developed to provide service facility to 

restaurant and also to the customer. This restaurant management system can be 

used by employees in a restaurant to handle the clients, their orders and can 

help them easily find free tables or place orders.  

7.1 MODULES 

• Admin. 

• Customer 

  

ADMIN 



  

 

 

Admin or manager is the person who will manage the entire system. He is 

allowed to reassign the cook according to his priority; he can edit the menu 

information such as its price, items available currently, etc. 

 CUSTOMER 

This user will register to be a member to use the online system of this online 

restaurant management system. This online ordering divided into two type of 

customer; it is customer dine-in ordering and takeaway ordering. 

 

 

 

 

 

                               8. DATABASE DESGIN 

8.1 TABLES: 

 

 8.1.1Customer Registration Table: 

 

 

 

TABLE BOOKING  



  

 

 

 

 

BANQUET BOOKING TABLE 

 

 

                                

 

 

 

                               9.SCREENSHOTS 

MAIN PAGE 

 



  

 

 

 

 

This is the main page each every module wants any information the open that page 

view information in that particular page. 

 

 

LOGIN PAGE 

 

 

Each and every module will login to their respective pages from this page by using 

their user id and password. 

 

 ADMIN PAGE 



  

 

 

 

 

In this page admin will login and view all the registrations of panchayath and give the 

status as accepted or rejected. He will register the professor and student. View the 

details of camp and accept or reject the request and also view the feedback and give 

reply to that feedback.  

 

 USER DETAILS 

 

 

 

 



  

 

 

 

TABLE BOOKING DETAILS 

 

 

   BANQUET BOOKING DETAILS 

 

                             

 

 



  

 

 

 VIEW REGISTRATIONS PAGE 

 

 

In view registrations page admin view all the registrations which were registered by 

the customer and accept or reject their registrations.  

WELCOME PAGE 

 

 

  SUB MAIN PAGE 

 



  

 

 

MENU PAGE 

 

                

TABLE BOOKING 

 

 

BOOKING TABLE DETAILS PAGE 

 



  

 

 

 

BANQUET BOOKING 

    

 

BANQUET BOOKING DETAILS 

  



  

 

 

                                 10. CONCLUSION 

 

        The project entitled RESTAURANT MANAGEMENT SYSTEM has been 

proposed to be implementing to replace the manual system. The developed 

accomplishes all the objectives stated for the need for the change of the system. This 

project was made user friendly by the use of visual basic enableing the user to interact 

easily with the database. It is also enabled the platform to serve the needs of emerging 

information technology trends and needs. 

                      

                                       11. FUTURE ENHANCEMENT 

    Linking integration of other online websites .We can provide connection to 

third party ,and we have to provide sub admin to advertisement .We can also provide 

other service like more category wise in search.  
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                                                       ABSTRACT  

  

   The Online Food Delivery System is widely used to maintain several activities of the hotel. It reduces 

the time  management of the people because if we need something like breakfast, lunch, dinner, etc…to buy 

those things we need to go for hotel, it is very difficult  for people so we can utilise this system and make our  

work easier. We can find our favourite food from our favourite restaurant’s and make our day happy. Many 

people are making use of this system to have a free time to manage their daily works. The main objective of 

the project is to manage the details of food items, category, cart, order, customer details. It is safe for customer 

because they can avoid travelling to buy food at night time. The main motive of this project is to satisfy the 

customer needs. In growing technology changes the needs of the people, to satisfy that we can develop our 

project called “Online Food Delivery System”.  
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                                                 1. INTRODUCTION  

  

                 Online ordering system that I am proposing here, greatly simplifies the Ordering process for both 

the customer and the restaurant .system presents an interactive and up-to-date menu with all available options 

in an easy to the manner. Customer can choose one or more items to place an order which will land in the cart. 

Customer can vie all the order details in the cart before checking out.   

                At the end, customer gets order confirmation details. Once the order is placed it is entered in the 

database and retrieved in pretty much real time. This allows Restaurants Employees to quickly go through the 

orders as they are received and process all orders efficiently and effectively with minimal delays and confusion  

  

                                                                2. PROBLEM DEFINITION  

                            The online food ordering system sets up a food menu online and customers can easily place 

the order as per they like. Also, the online customers can easily track their orders. The management maintains 

customer’s database, and improve food delivery service.   

                          This system also provides a feedback system in which user can rate the food items. Also, the 

proposed system can recommend hotels, food, based on the ratings given by the user, the hotel staff will be 

informed for the improvements along with the quality. The payment can be made online or cash or pay-on 

delivery system. For more secured ordering separate accounts are maintained for each user by providing them 

an ID and a password. 
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3. SYSTEM ANALYSIS  

.  

3.1 EXISTING SYSTEM  

  

In existing system for giving any orders users should visit hotels or restaurants to know about food items and 

then give order and pay advance. In this method time and manual work is required. Maintaining critical 

information in the files and manuals is full of risk and a tedious process.      

  

       DISADVANTAGES:  

  

• One of the biggest disadvantages in online food ordering is the place or exact location of the 

customer. ...  

• The next disadvantage is the menu choice. ...  

• Prevention and Preparation factor of food is dangerous. ...  

• The food may not be as good as it appears to be in the food ordering app.  

  

3.2 PROPOSED SYSTEM  

  

                              To overcome the limitations of above system, an Online Food Ordering System based on 

Internet of Things is proposed. It is a wireless food ordering system using android devices. Android devices 

have gained immense popularity and have revolutionized the use of mobile technology in the automation of 

routine task in wireless environment. Android is a Linux based operating system for mobile devices such as 

smart phones and tablets. To develop a reliable, convenient and accurate Food Ordering System is considered 

as a general Objective of the study. To develop a system that will surely satisfied the customer service will be 

considered as an objective. One of the Objective is to design a system that is able to accommodate huge amount 

of orders at a time and automatically compute the bill. To evaluate its performance and acceptability in terms 

of security, user-friendliness, accuracy and reliability is an important objective. To improve the communication 

between the client and customers is one of the objective.   
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                                                     4. FEASIBILITY STUDY  

Preliminary investigation examine project feasibility, the likelihood the system will be useful to the 

organization. The main objective of the feasibility study is to test the Technical, Operational and Economical 

feasibility for adding new modules and debugging old running system.  

  

TYPES OF FEASIBILITY  

• Technical Feasibility  

• Operation Feasibility  

• Economical Feasibility  

  

4.1 TECHNICAL FEASIBILITY  

               The technical issue usually raised during the feasibility stage of the investigation includes the 

following:  

Do the proposed equipments have the technical capacity to hold the data required to use the new system? Will 

the proposed system provide adequate response to inquiries, regardless of the number or location of users?  

  

4.2 OPERATIONAL FEASIBILITY  

            Proposed projects are beneficial only if they can be turned out into information system. That will meet 

the organization’s operating requirements. Operational feasibility aspects of the project are to be taken as an 

important part of the project implementation.   

  

4.3 ECONOMIC FEASIBILITY  

            A system can be developed technically and that will be used if installed must still be a good investment 

for the organization. In the economical feasibility, the development cost in creating the system is evaluated 

against the ultimate benefit derived from the new systems. Financial benefits must equal or exceed the costs.  
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                                         5. PROJECT OVERVIEW  

This project is useful for ordering the food in online by accessing the location of customer food will be 

delivered. By selecting the food type customer can select veg, non-veg, snacks.  

  

5.1 MODULES  

• Main Page.  

• Register Page.  

• Login Page.  

  

Main Page  

        In main page we can have a idea about the information of food details.  

Register page  

      In this page user can register and login into the website and can search the food details and order them.  

Login page  

After register user can login through the login page and can order the food.  

  

  

  

  

  

  

  

  

  

  

  

  



 

 

 

9  

  

 

6. SYSTEM REQUIREMENTS  

6.1 SOFTWARE REQUIREMENTS  

Operating System  :   Windows XP (service pack2)  

Technology    :   .NET   

Web Server    :    IIS  

Database                    :   SQL 2012  

Software’s    :   Microsoft Visual Studio 2012, MS Office 2007  

  

  

6.2 HARDWARE REQUIREMENTS    

Hardware  :  Pentium based system with a minimum of P4 RAM        :  

256(MINIMUM)  
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                                 7. SYSTEM ARCHITECTURE  

  

  

  

  

                                                                Fig (7)    Dataflow Diagram    

  

 Model–view–controller (mvc) is a software architecture pattern which separates the representation of 

information from the user's interaction with it. The model consists of application presentation, business rules, 

database, and functions. A view can be any output representation of data, such as a chart or a diagram. Multiple 

views of the same data are possible, such as a bar chart for management and a tabular view for accountants. 

The controller mediates input, converting it to commands for the model or view.  
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8. SYSTEM DESIGN  

UML Diagrams  

              UML stands for Unified Modelling Language. UML is a language for specifying, visualizing and 

documenting the system. This is the step while developing any product after analysis. The goal from this is to 

produce a model of the entities involved in the project which later need to be built. The representation of the 

entities that are to be used in the product being developed need to be designed.  

There are various kinds of methods in software design:  

They are as follows:  

• Class diagram  

• Use Case  

• Sequence diagram  

  

8.1 CLASS DIAGRAM:  

  

Fig (8.1)   CLASS DIAGRAM  
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8.2 USECASE DIAGRAM   

  

  

  

  

  

Fig (8.2) USECASE DIAGRAM  
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8.3 SEQUENCE DIAGRAM:  

  

  

  

Fig (8.3) SEQUENCE DIAGRAM  
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                                          9.DATA BASE DESIGN  

9.1.1:CUSTOMER DETAILS  

  

  

9.1.2  
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                                                               10. SCREENSHOTS   

MAIN PAGE  

  

  

  

This is the main page each every module wants any information the open that page view information in that 

particular page.  

 REGISTER  
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LOGIN PAGE   

 

  

Each and every module will login to their respective pages from this page by using their user id and password.  

  

MENU  
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BIRYANI’S  

  

  

  

NONVEG CURRIES   

  

 

 

VEG CURRIES  
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STARTERS   

  

  

CART IMAGE  
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CHECKOUT PAGE   
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FEEDBACK  
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                                                   11. CONCLUSION  

                 In this fast moving life where people don't have time to shop manually, online shopping has 

emerged as a time saving and convenient way of shopping. Thus, Online Food Ordering System has become 

a boon for the restaurant owners who do not want their customers to move away just because of the scarcity 

of time. Customer is the king for every business and nobody wants to lose the profitable customers. The 

online food ordering system provides various features to your customers so as to keep in the list of your 

'regular customers'. Customers can enjoy the convenience of ordering food online while sitting at their 

homes/offices. This results in a comfort for both restaurant owners as well as their customers as there is no 

more annoying phone call or pamphlet/brochure based food ordering. 

         The Online Food Ordering System helps the restaurant owners to upload their menus online so 

that they can be easily managed or changed and customers can order online for their favourite cuisines.        

Moreover recipes can be customized according to the taste and preferences of the customers. Adding more 

to this, the system has various others features which prove to be propitious for the restaurant owners.   
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ABSTRACT

This paper presents computational fluid dynamics (CFD) analysis of airflow,

temperature and pressure distribution of the data centre with different

configuration. These configurations were under floor supply with ceiling exhaust,

under floor supply with horizontal exhaust, overhead supply with horizontal

exhaust. The parametric and its optimization were used to determine the best

possible layout for cooling strategies. The simulation results predict the high

temperature zone within the computer rack in the data centre, and provide a

detailed three-dimensional analysis of the movement of cold air through the data

centre. The position with optimum performance will be taken as the solution. The

results of the simulation were discussed using temperature, airflow and pressure

contours.
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1.1 INTRODUCTION:

Data centers are simply centralized locations where computing and networking

equipment is concentrated for the purpose of collecting, storing, processing,

distributing or allowing access to large amounts of data. They have existed in one

form or another since the advent of computers.

In the days of the room-sized behemoths that were our early computers, a data

center might have had one supercomputer. As equipment got smaller and cheaper,

and data processing needs began to increase and they have increased exponentially

we started networking multiple servers (the industrial counterparts to our home

computers) together to increase processing power. We connect them to

communication networks so that people can access them, or the information on

them, remotely. Large numbers of these clustered servers and related equipment

can be housed in a room, an entire building or groups of buildings. Today's data

center is likely to have thousands of very powerful and very small servers running

24/7.

1.2.OBJECTIVES OF RESEARCH:

There are four objectives in the design of any high performance data center:

1. Security

2. Availability

3. Scalability

4. Manageability
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Today’s business and competitive environment requires that each of these

objectives be considered from a complete end-to-end perspective. Clients or users

connecting to the data center measure performance by timely access to the desired

application data, whether the connection is point to point or via an Internet

connection. The user must perceive reasonable response and connection time.

Access is no longer measured solely on an arbitrary measure of “network

availability” or ping times. This fact does not lesson the goal of developing

networks that provide 99.999 percent availability. However, the implication is that

the designers of the traditional networking elements must also become “content

aware".

1.3.PROBLEM STATEMENT:

Data center known to consume lot of electric power. Power generation, we know

more harmful effect on environment. So there is urgent need to make data center

energy efficient. Finally by this project we expect all electronic gadgetry to be

‘energy efficient’ to possibly achievable limits.

2.LITERATURE REVIEW:

Monitoring the cloud performance is an important issue for both the cloud users

and the cloud provider. Monitoring facilitates analysis of both the real time and

historical data for performance analysis of the cloud. Existing cloud monitoring

tools are either provided by the cloud provider itself (such as cloud watch by

Amazon) or user can also use these tools provided by the third parties, e.g. the tolls

like reveal uptime and cloud status.
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3.1. DATA COLLECTION:

The dataset is originally from the Green data center. The objective of the dataset is

to predict whether efficiency of the power consumption, based on certain input

measurements included in the dataset. Several constraints were placed on the

selection of these instances from a larger database.

The datasets consists of several power predictor variables and one target

variable, Outcome. Predictor variables includes the Input volts AC, Current in

Amps , power factor, Input power in Watts, output power in Watts, time, TP,PDR,

Delay . Efficiency in Percentage this is the column that you predict yourself!

3.2. METHODOLOGY:

The datacenter believes that for the industry to make real progress any data centre

efficiency metric will need to be part of a measurement methodology designed to

calculate a reasonable and fair approximation of the total power efficiency of the

service provision from the data centre.

Brief Description of Algorithm Used:

Multiple linear regression:

Machine learning, more specifically the field of predictive modelling is primarily

concerned with minimizing the error of a model or making the most accurate

predictions possible, at the expense of explain ability. In applied machine learning

we will borrow, reuse and steal algorithms from many different fields, including

statistics and use them towards these ends.
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As such, linear regression was developed in the field of statistics and is studied as a

model for understanding the relationship between input and output numerical

variables, but has been borrowed by machine learning. It is both a statistical

algorithm and a machine learning algorithm.

Linear Regression Model Representation:

Linear regression is an attractive model because the representation is so simple.

The representation is a linear equation that combines a specific set of input values

(x) the solution to which is the predicted output for that set of input values (y). As

such, both the input values (x) and the output value are numeric.

The linear equation assigns one scale factor to each input value or column, called a

coefficient and represented by the capital Greek letter Beta (B). One additional

coefficient is also added, giving the line an additional degree of freedom (e.g.

moving up and down on a two-dimensional plot) and is often called the intercept or

the bias coefficient.

For example, in a simple regression problem (a single x and a single y), the form of

the model would be:

y = B0 + B1*x

In higher dimensions when we have more than one input (x), the line is called a

plane or a hyper-plane. The representation therefore is the form of the equation and

the specific values used for the coefficients (e.g. B0 and B1 in the above example).

It is common to talk about the complexity of a regression model like linear

regression. This refers to the number of coefficients used in the model.

https://en.wikipedia.org/wiki/Linear_regression
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When a coefficient becomes zero, it effectively removes the influence of the input

variable on the model and therefore from the prediction made from the model (0 *

x = 0). This becomes relevant if you look at regularization methods that change the

learning algorithm to reduce the complexity of regression models by putting

pressure on the absolute size of the coefficients, driving some to zero.

Now that we understand the representation used for a linear regression model, let’s

review some ways that we can learn this representation from data.

Accuracy Measures:

Multi Linear Regression algorithm is used in this research work. Experiment is

performed by using r2_score.
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3.3. IMPLEMENTATION:

Exploratory data analysis:

Dataset for Data Center:

Multi Linear Regression:
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Statistical techniques and data visualization:

By importing matplotlib.pyplot library we have drawn graphs. We have visualized

the percentage.

And we have used the co-relation function to demonstrate the impact of every

factor on each other.

Correlation graph:
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Data modeling using supervised learning algorithms:

In general we have two types of learning algorithms, supervised and

unsupervised learning algorithms and in detail it consists of different techniques

like, Multi Linear Regression

Since our model comes under supervised learning algorithm we applied every

technique, of the algorithm and based on the accuracy values we obtained we

chosen Multi Linear Regression and our model has dependent variable which is

Efficiency means the output can be the performance of data center.

4. RESULTS AND DISCUSSIONS:
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6. CONCLUSION:

One of the important real-world problems is the detection of power consumption.

In this study, systematic efforts are made in designing a system which results in the

prediction of Efficiency. Experiment is performed on Data center Dataset.

Experimental results determine the adequacy of the designed system with an

achieved accuracy of 0.98 using the Multi Linear Regression algorithm. In future,

the designed system with the used machine learning algorithms can be used to

predict. The work can be extended and improved for the Efficiency of data center.
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1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 
A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designedto 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets: 

 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 
 

2.5 Tuples: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 
lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 
lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 
expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings"From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an 

integer column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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4.3 Retrieve and/or insert a record: 
 

 
4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primarykey. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 
 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 

 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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>>>message = 'And now for something completely different'  

>>> n = 17 

>>>pi = 3.1415926535897931 

1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 
that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills.  
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 
things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 
only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 
Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 
manipulate variables. A variable is a name that refers to a value.  

An assignment statement creates new variables and gives them values: 
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>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 

This example makes three assignments. The first assigns a string to a new variable  

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 
of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to.  
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 
statements: print being an expression statement and assignment.  

A script usually contains a sequence of statements. If there is more than one statement, the 
results appear one at a time as the statements execute.  

For example, the script 
 

produces the output 
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17 

x 

x + 17 

1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 
considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 
chained conditional 

A conditional statement with a series of alternative branches.  

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition.  
compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header.  

logical operator 
One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
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>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 

2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 
operator: 

 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name).  
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero.  
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 
create and use data structures in the Main Memory. The CPU and memory are where our 
software works and runs. It is where all of the "thinking" happens.. 
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[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 
erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system.  

We will primarily focus on reading and writing text files such as those we create in a text editor. 
Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 
brackets, []. 
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>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno'  

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'}  

Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type.  

The function dict creates a new dictionary with no items. Because dict is the name of a built- in 

function, you should avoid using it as a variable name. 
 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 
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>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 

A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 
they are indexed by integers. The important difference is that tuples are immutable. Tuples are 
also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built- in function tuple. With no argument, it creates an 
empty tuple: 
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# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 

3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have been using string methods like split and find and 

using lists and string slicing to extract portions of the lines.  

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 
demonstrates a trivial use of the search function.  

 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 
expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 
that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 
writing very little code. 
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# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:'  

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

 
 

3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 
any character. 

In the following example, the regular expression F..m: would match any of the strings"From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 
character. 

 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 
two programs. You can both read from and write to the same socket. If you write something to a  

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 
are given the data which the other application has sent.  

# Code: http://www.py4e.com/code3/re02.py 

http://www.py4e.com/code3/re03.py
http://www.py4e.com/code3/re02.py


10  

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 

 
 

 

 

 

3.4  eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5  JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 
But since Python was invented before JavaScript, Python's syntax for dic tionaries and lists 
influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 
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{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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4.Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer.  

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 
efficient way to store and look up the data based on the type of data.  
You can look at the various data types supported by SQLite at the following url 

 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data.  

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

https://www.py4e.com/html3/15-database#fn1
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import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 
current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 
server on which we are running our application. In our simple examples the database will just be 
a local file in the same directory as the Python code we are running.  

A cursor is like a file handle that we can use to perform operations on the data stored in the 
database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 
different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 
show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 
contents from the database (i.e., there is no "undo").  
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cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)')  

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 

 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 
 

 

4.3 Retrieve and/or insert a record: 
 

 
4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 
indeed look up a user's row several times in the program using the name field. You will 
often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 
multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 
generally has no meaning outside the program and is only used to link rows from 
different tables together. When we want to look up a row in a table, usually searching for 

cur.execute('DROP TABLE IF EXISTS Tracks ')  
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SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 

the row using the primary key is the fastest way to find the row. Since primary keys are 
integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key.  

 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 
tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables.  

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify thefields 

that are used to reconnect the rows between the tables.  

The following is an example of a SELECT with a JOIN clause: 
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5.Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data.  

In this chapter, we take a look at three complete applications that bring all of these things 
together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 
locations of university names and then placing the data on a Google map.  

Google 

Map 

To get 
started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate- limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 
lookup process several times. So we break the problem into two phases.  

In the first phase we take our input "survey" data in the file where.data and read it one line at a 
time, and retrieve the geocoded information from Google and store it in a  

https://www.py4e.com/code3/geodata.zip
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Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... }  

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... }  

... 

database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 
simply check to see if we already have the data for that particular line of input. The database is 
functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 
line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 
the point where it finds new locations and starts retrieving them.  

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 
few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 
for your input. 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 
location, latitude, and longitude in the form of executable JavaScript code.  

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 
determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output.  

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 

short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 
level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 
some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 
down nearly a gigabyte of data and visualize it.  

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 
their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 
the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 
responsibly by adding delays to your access of their services and spreading long-running jobs 
over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data  
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization.  
 
 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certi ficate.  

 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers.  

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration.  

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 

 

EU (Ireland) 

 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris ) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console:  

 

1. Open or create your skill in the developer console. 

 
2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function:  

 

1. Log in to the AWS Management Console and navigate to AWS Lambda.  
 

2. Click your function in the list to open the configuration details. 

 
3. Make sure you are on the Configuration page.  

 
4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger.  

 
5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box.  

 
7. Click Add.  

 
8. Click Save to save the change. 

 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1. Python for Everybody 

 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 



4  

2. Python Data Structures 
 

 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

 Tuples: 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes 

including: Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on 

SQLite in this book because it is a very common database and is already built into Python. 

SQLite is designed to be embedded into other applications to provide database support within the 

application. For example, the Firefox browser also uses the SQLite database internally as do 

many other products. 

 

 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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 Retrieve and/or insert a record: 
 

 

 

 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 

 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/


20  

Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 

 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 
A conditional statement that appears in one of the branches of another conditional 
statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2. Python Data Structures 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 
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Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designedto 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 
use square brackets: 

 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 

 
 

2.5 Tuples: 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 
lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 
lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 
expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings"From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py
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3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1
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cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an 

integer column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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4.3 Retrieve and/or insert a record: 
 

 
4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primarykey. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 
 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 



16  

5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 

 
 

https://www.py4e.com/code3/gmane.zip


20  

6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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ABSTRACT 

 

The Insurance on Internet is a web-based enterprise application that automates 

all possible business functionalities of the insurance sector such as providing 

information catalog of various policy types to customers, applying for a new 

policy, providing information of the company’s authorized agents, and 

providing alerts to the policy holders for the policy renewals. As this is a web 

application, it supports the company in increasing the profits by reaching more 

number of customers round the clock 

The project is fully integrated with Customer Relationship Management (CRM) 

solution and developed in a manner that is easily manageable, time saving and 

relieving one form semi automated. In this Administrator can add new policies, 

information, notices and their work structure into the system. If a new policy is 

added into the system, the information of that policy and catalog, search facility 

for available policies exportable in PDF format to customer as well as agents. 
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                                    INTRODUCTION 

 

The Insurance on Internet is a web-based enterprise application that 

automates all possible business functionalities of the insurance sector 

such as providing information catalog of various policy types to 

customers, applying for a new policy, providing information of the 

company’s authorized agents, and providing alerts to the policy 

holders for the policy renewals. As this is a web application, it 

supports the company in increasing the profits by reaching more 

number of customers round the clock. 

Admin can provide on line help to the customers and process their 

queries and send status to the customers. He can provide agents 

information of customer native region. He can conduct training 

modules to the agents. 

 

 1.1 PURPOSE OF THE PROJECT 

 
Insurance, in law and economics, is the form of risk management 

primarily used to hedge against the risk of a contingent loss. Insurance 

is defined as the equitable transfer of the risk of a loss, from one entity 

to another, in exchange for a premium, and can be thought of a 

guaranteed small loss to prevent a large, possibly devastating loss. An 

insurer is a company selling the insurance. The insurance rate is a 

factor used to determine the amount, called the premium, to be 

charged for a certain amount of insurance coverage. Risk management, 

the practice of appraising and controlling risk, has evolved as a discrete 

field of study and practice. 



Page | 2  
 

2.SYSTEM ANALYSIS 

 
NUMBER OF MODULES 

The system after careful analysis has been identified to be presented with the 

following modules: 

The modules involved are: 

 Administrator Module 

 Reports 

 Authentication 

 Employee Module 

 
Admin Module:- 

Administrator is a super user treated as owner of this site. He can have 

all the privileges. Administrator can register customers, agents directly, and 

delete the information of a registered agent. 

Basic and advanced admin facilities like add, update, agent’s 

information, backup, recovery of data, and generating various kinds of reports. 
 

Agent Module:- 

An agent is nothing but a registered user first. Admin has to approve the 

registration of an agent of a particular region. Agent’s information is provided 

to the customers by administrator only. 

 

Reports Module:- 

In Reports module Admin can generate various reports. 

 

Authentication Module:- 

Authentication is the module where the verification is done according 

by user details. 

 

Employee Module:- 

Employee has a Use rid and Password and he can login after that he 

check the claim reports and he can change the password .Employee can register 

their integrated claim settlement services and make request to the admin. Along 

with the request employee will submit all the prescriptions and bills. 
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 2.1 HARDWARE & SOFTWARE SPECIFICATIONS 

HARDWARE REQUIREMENTS: 

 PIV 2.8 GHz Processor and Above 

 RAM 512MB and Above 

 HDD 20 GB Hard Disk Space and Above 

 

SOFTWARE REQUIREMENTS: 

 WINDOWS OS (XP / 2000 / 2000 Server / 2003 Server) 

 Visual Studio .Net 2008/2010 Enterprise/Professional Edition 

 Internet Information Server 5.0 (IIS) 

 MS.Net Framework 3.5 

 SQL Server 2005/2008 Enterprise Edition 

 

 

2.2 PROBLEMS  IN EXISTING STSTEM 

The existing system is manual and the manual system works in the 

following way: 

 Whenever company wants to provide insurance plan then the agent of that 

company will be appointed. The agent has to approach customers and 

collect all the details and appropriate verification has to be taken 

manually. 

 

 The Insurance Form, which is filled by the customer, is done manually 

that is received by the agent and hand it over to the company. If any 

problem with the registration then again agent has to approach that 

particular customer and do the same, this process is done manually. If any 

mistakes have done in the registration form then another new form is 

issued to the customer to fill correctly. 
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 The premiums which has to pay by the customer in the regular basis will 

be received by the agent is done manually. 

 If any personal details related to the customer have been changed then the 

details has to be submitted to the company. This process is to be taken 

manually. 

 

 

2.3 PROPOSED SYSTEM 

 
To overcome all the difficulties of the existing system the management has 

proposed automated the whole system and the development of the new 

automated system contains the following activities, which try to automate the 

entire process keeping in view of the database integration approach. 

 It provides complete activity as automated system. 

 It is not limited to a single system because it is aimed to develop for web based 

environment. 

 Provide Interactive interface through which a user can interact with different 

areas of application easily. 

 The system makes the overall task much easier and flexible. 

 It can be accessed over the Internet/Intranet. 

 It provides automatic e-mail notification features. 
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Adminlogin 

Column Name 

Adminid 

Username 

Data Type Allow Null 

int 

nvarchar(50) 

3.SYSTEM DESIGN 

3.1 INTRODUCTION 

Software design sits at the technical kernel of the software engineering 

process and is applied regardless of the development paradigm and area of 

application. Design is the first step in the development phase for any engineered 

product or system. The designer’s goal is to produce a model or representation of 

an entity that will later be built. Beginning, once system requirement have been 

specified and analyzed, system design is the first of the three technical activities 

-design, code and test that is required to build and verify software. 
 
 
 

3.2 DATABASE TABLES: 

Table for Admin Login: 
 

 

Table for Agent: 
 

Agent 

Column Name Data Type Allow Null  

 Agentid int   

 Agentname nvarchar(50) 
 

 

 
Password nvarchar(50) 

 

 

 
Address nvarchar(50) 

 

 

 
Phone nvarchar(50)  

 Emailid nvarchar(50)  

 Qualification nvarchar(50) 
 

 

 
Dateofbirth nvarchar(50) 

 

 

 

 
Gender nvarchar(50) 

 

 

 Experiance nvarchar(50) 
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             4. OUTPUT SCREENS 
 
New user Registration: 

 

 
 
New Policies: 
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New Agent: 

 

                    
Agent’s registration Form: 
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Admin Login: 

 

              
 
 

 

     

Company Details: 
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Policy Agent Details: 
 

 

 

 
 
 

Agents report: 
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Customer Report: 
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 Policies Report: 
 

 

 

 

Customer Acceptances Form: 
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Show Complaints Status: 
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5. SYSTEM TESTING AND IMPLEMENTATION 
 

INTRODUCTION 

Software testing is a critical element of software quality assurance and 

represents the ultimate review of specification, design and coding. In fact, 

testing 

is the one step in the software engineering process that could be viewed as 

destructive rather than constructive. 

A strategy for software testing integrates software test case design methods 

into a well-planned series of steps that result in the successful construction of 

software. Testing is the set of activities that can be planned in advance and 

conducted systematically. The underlying motivation of program testing is to 

affirm software quality with methods that can economically and effectively 

apply 

to both strategic to both large and small-scale systems. 

STRATEGIC APPROACH TO SOFTWARE TESTING 

The software engineering process can be viewed as a spiral. Initially system 

engineering defines the role of software and leads to software requirement 

analysis where the information domain, functions, behavior, performance, 

constraints and validation criteria for software are established. Moving inward 

along the spiral, we come to design and finally to coding. To develop computer 

software we spiral in along streamlines that decrease the level of abstraction on 

each turn. 

A strategy for software testing may also be viewed in the context of the 

spiral. Unit testing begins at the vertex of the spiral and concentrates on each 
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unit 

of the software as implemented in source code. Testing progress is done by 

moving outward along the spiral to integration testing, where the focus is on the 

design and the construction of the software architecture. Talking another turn on 

outward on the spiral we encounter validation testing where requirements 

established as part of software requirements analysis are validated against the 

software that has been constructed. Finally we arrive at system testing, where 

the 

software and other system elements are tested as a whole. 

Testing software is a critical element of software quality assurance and represents 

the ultimate review of specification; and coding software testing fundamentals 

define the overriding objectives for software testing. 

TESTING OBJECTIVES 

 Testing is a process of executing a program with the intent of finding 

an error. 

 A good case is one that has a high probability of finding an error. 

 A successful test is one that uncovers a yet undiscovered error. If testing 

is conducted successfully it will uncover errors in the software. 

Testing cannot show the absence of defects, it can only show the 

software defects are present. 
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TESTING PRINCIPLES 

Before applying methods to design effective test cases, a software engineer must 

understand the basic principles that guide e software testing. 

 All tests should be traceable to customer requirements. 

 Test should be planned long before testing begins. 

 Testing should begin “in small” and progress towards testing “in 

large” 

 Exhaustive testing is not possible. 

 To be most effective. An independent third party should conduct 

testing. 

 
TESTING TECHNIQUES 

The primary objective for test case is to drive a set of sets that has the highest 

likelihood for uncovering defects in the software. Testing is the process of 

executing a program with the intent of finding as a yet and discovered error. To 

accomplish this objective tow different categories of test case technique used. 

After test plan and before going to test design test case is important. According 

to the project requirements we have to test some conditions to ensure the quality 

of software. For the purpose of testing these conditions we have to write test 

cases. 

TESTING STRATEGIES 

Testing is a set of activities that can be planned in advance and connected 

systematically. A strategy for software testing must accommodate low level 

tests that are necessary to verify a small source code segment has been correctly 

implemented as well as high level tests that validate system functions against 

customer requirements. 

 
 

 

 

 



Page | 16  
 

 

 

TEST CASE PREPARATION 

BLACK BOX TESTING 

The concept of the black box is used to represent a system whose inside 

workings or no available for inspection. In a black box, the test item is treated as 

a “black” since its logic is unknown: all that is known is what goes in and what 

comes out, or the input and output. Here, in this “Electronic Management 

Information System” the internal functionalities have been tested. 

WHITE BOX TESTING 

 

White box testing assumes that the specific logic is important and must be tested 

to guarantee the system’s proper functioning. The main use of the white box   

testing is in error based testing. 

It is predict on close examination of procedural detail logical providing test 

cases that exercise specific sets of conditions and/or loops test path enough the 

software. Basis path testing is a white box testing technique. The basis path 

method enables the test case designer to derive a logical complexity of a 

procedural design and use this measure as a guide for defining as basis set of 

execution path. 

 
TEST CASE VERIFICATION 

UNIT TESTING 

Unit testing focuses on verifying the effort on the smallest unit of 

software- module. The local data structure is examined to ensure that the date 

stored temporarily maintains its integrity during all steps in the algorithm’s 

execution. Boundary conditions are tested to ensure that the module operates 

properly at boundaries established to limit or restrict processing. 



Page | 17  
 

INTEGRATION TESTING 

Data can be tested across an interface. One module can have an inadvertent, 

adverse effect on the other. Integration testing is a systematic technique for 

constructing a program structure while conducting tests to uncover errors 

associated with interring. 

PERFORMANCE TESTING 

Performance Testing is used to test runtime performance of software within the 

context of an integrated system. Performance test are often coupled with stress 

testing and require both software instrumentation 

VALIDATION TESTING 

After performing the validation testing, the next step is output testing of the 

proposed system since no system would be termed as useful until it does produce 

the required output in the specified format. Output format is considered in two 

ways, the screen format and the printer format. 

.
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                   6. SYSTEM SECURITY 

 
6.1 Introduction 

The protection of computer based resources that includes hardware, 

software, data, procedures and people against unauthorized use or natural 

Disaster is known as System Security. 

System Security can be divided into four related issues: 

 Security 

 Integrity 

 Privacy 

 Confidentiality 

 
SYSTEM SECURITY refers to the technical innovations and procedures 

applied to the hardware and operation systems to protect against deliberate or 

accidental damage from a defined threat. 

DATA SECURITY is the protection of data from loss, disclosure, modification 

and destruction. 

SYSTEM INTEGRITY refers to the power functioning of hardware and 

programs, appropriate physical security and safety against external threats such 

as eavesdropping and wiretapping. 

PRIVACY defines the rights of the user or organizations to determine what 

information they are willing to share with or accept from others and how the 

organization can be protected against unwelcome, unfair or excessive 

dissemination of information about it. 

CONFIDENTIALITY is a special status given to sensitive information in a 

database to minimize the possible invasion of privacy. It is an attribute of 

information that characterizes its need for protection.
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                       7. CONCLUSION 
 
The goal of the system is achieved and problems are solved. The package is 

developed in a manner that it is user friendly and required help is provided at 

different levels. 

 

The project can be easily used in the process of decision making. 

Different types of reports can be generated which help the management to take 

correct decision and reduce the time delay which automatically increases the 

company’s work standards as well as the economical state of the company. 
 

This system never decreases the manpower but helps the development of 

available manpower and optimizes the manpower by which company’s 

standards and capabilities can be scaled to higher dimensions.
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              8. FUTURE ENHANCEMENTS 
 
 

The project can be easily used in the process of decision making. Different 

types of reports can be generated which help the management to take correct 

decision and reduce the time delay which automatically increases the 

company’s work standards as well as the economical state of the company. 

 

This system never decreases the manpower but helps the development of 

available manpower and optimizes the manpower by which company’s 

standards 
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ABSTRACT

Smartphoneuserverificationisimportantbecausepersonaldailyactivities

areincreasinglybeingheldonthephoneandthesensitiveinformationisloggedon.

Generallyaccepteduserverificationmethodsaregenerallyactive,requiringa

securitytoken,includingauser'scollaborationtogainaccess.Althoughpopular,

thesemethodsmaintainheavyloadsforsmartphoneusersandremembertoken

inputathighfrequency.Toprohibitthispenaltyandprovideadditionalsecurityfor

users,weproposeanewnon-stopandcontinuoussystemuserverification

framework,whichcanreducethefrequencyrequiredbyausertoinputhis/her

securitytoken.UsinghiddenMarqueemodelsandcontinuoustrouble-rate

checking,datacollectionandprivacyleakriskisanonymousandmultifunction

smartphonedatawithalowprice,easy-to-readverificationwithoutadditional

effort.Withacomprehensiveestimate,wegeta94%higherrateand74%ofthe

detectionofillegalsmartphoneapplicationstoensureproperapplications.Ina

practicalsystem,itcantranslateasa74%frequencyreductioninasecurity.Using

apreferredauthenticationmethod,thetokenisonlyatriskofdetectingroughly

6%hazardousinfiltration,whichishighlydesirable.
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1.INTRODUCTION

Smartphonesnowadayshavebecomeimportantandubiquitoussensingand

personallyassistingdevicestosupportadiverserangeofusers’dailyactivities

fromcommunication,browsing,socialnetworking,multimedia,onlineshopping,

navigation,taskplanningtoentertainmentPeoplecarrytheirsmartphones

wherevertheygoandconstantlyinteractwiththeirdevices.Thedatalogged

containbothambienceandrichpersonalactivityinformation,suchasmobile

payment,accesscredentialstoprivateaccounts,chathistory,pictures,and

mobilitytraces,whichcanbehighlysensitive.Accesssecurityofasmartphone

thuscannotbetakenforgrantedandbecomesanincreasinglyimportanttopic.

Thecommonlyadoptedsmartphoneaccesscontrolapproachistypicallyactive,

whereamobileuseractivelyinputshis/hersecuritytokenuponrequest.Accessis

granteduponsuccessfulverificationoftheinputtoken.Suchatokentodaycanbe

apersonalidentificationnumber(PIN),aonestrokedrawpatternagraphic

passwordorabiometricmodality,suchasascannedfingerprint,aseriesoffacial

imagesandvoiceofapredefinedpassphrase.Despitedominanceoftheactive

authenticationmethodologies,thereisaninherentneedtoachieveimproved

tradeoffbetweensecurityandusability.Here,highsecuritytypicallytranslatesinto

complexPINs,drawpatternsorlongpasswordstobedefined,memorizedand

maintainedonaregularbasis.Thisimposessignificantsecurityburdenontothe

mobileusers,raisingusabilityconcern.Ontheotherhand,simplepasswordcanbe

attackedwitheaseeventhoughitishighlyusable.Biometrictokens,thoughhaving

goodusabilityforidentityverification,theyarewellknowntosuffertheriskof

beingstolenandbeingspoofed.Andoncestolen,theycanbehardlyreplaced.Also

theiracquisitionstypicallyrequirespecialhardware,e.g.fingerprintscanner,tobe
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embeddedintosmartphone.

Besidestheabove,itisalsoworthnotingthatwithintheactiveauthentication

framework;increasinglyamobileuserisaskedtoentertheirsecuritytokento

unlocktheirphoneortogainaccesstosensitiveapps.Thehighfrequencyof

inputtingtheirsecuritytokennotonlyimposessignificantburdentoamobileuser

butalsoincreasestheriskthatone’ssecuritytokengetseavesdroppedinpublic,

smudgeattackedorstolenwithoutknown.

2.ARCHITECTURE

3.EXISTINGSYSTEM

OTPforanytransactionontheweb(with/without)consent.Bysimplygoing

intothenotificationbar(evenifthephone’slocked)andthencopyingtheOTPby

memorizingitandpastingitonthetransactionpage.Althoughtheconsequences
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wouldbenotgoodformeafterthatXD.TheSecureShellprotocolcontains

numerousfeaturestoavoidsomeofthevulnerabilitieswithpassword

authentication.Passwordsaresentasencryptedoverthenetwork,thusmakingit

impossibletoobtainthepasswordbycapturingnetworktraffic.Also,passwords

areneverstoredontheclient.Emptypasswordsarenotpermittedbydefault(and

theyarestronglydiscouraged).Ontheserverside,theSecureShellprotocolrelies

ontheoperatingsystemtoprovideconfidentialityoftheuserpasswords.SSH

TectiaServeralsosupportslimitingthenumberofpasswordretries,thereby

makingbrute-forceanddictionaryattacksdifficult.However,SecureShelldoes

notprotectagainstweakpasswords.Ifamalicioususerisabletoguessorobtain

thepasswordofalegitimateuser,themalicioususercanauthenticateandposeas

thelegitimateuser.Weakpasswordscanalsobediscoveredbydictionaryattacks

fromaremotemachine.

4.PROPOSEDSYSTEM

Passwordauthenticationcanalsobeusedasagenericauthentication

method.ThisisthecasewithSSHTectiaConnectorwhenallusersusethesame

credentials.Inthiscaseonlydataencryptionanddataintegrityservicesare

provided.Theresponsibilityforuserauthenticationislefttothetunneledthird-

partyapplication.One-timepasswordorOTPisapasswordthatisapplicablefor

onlyoneloginsessionortransaction,onacomputersystemordifferentdigital

device.OTPsignorevariousshortcomingsthatarelinkedwithtraditional,i.e.,static

password-basedauthentication;anumberofaccomplishmentsalsointegratestwo

-factorauthenticationbymakingsurethatone-timepasswordneedsaccessto

somethingapersonhasplussomethingapersonalreadyknows.Themost

significantadvantageprovidedbyOTPsisthat,indistinctionwithstaticpasswords,
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theyarenotsusceptibletoreplayattacks.Thismeansaprospectiveintruderwho

dealswithan OneTimePassword thatwasalreadyusedtologintoaserviceorto

performatransactionwillnotbeabletomisuseit,asitwillnotbemoresuitable.

Anotheradvantageisthatauser,whousesthesamepasswordformultiple

systems,isnotmadesusceptibleonallofthem,ifthepasswordforoneoftheseis

gainedbyanintruder.AnumberofOTPsystemsalsotargettomakesurethata

sessioncannotsimplybeinterceptedortakenoffwithoutknowledgeofrandom

datacreatedduringtheearliersession,thusdecreasingtheattacksurfacemore.

OTP ismoresecurethanastaticpassword,especiallyauser-createdpassword,

whichistypicallyweak. OTPs mayreplaceauthenticationlogininformationormay

be used inadditiontoit,toaddanotherlayerofsecurity.Mainforproposed

systemfuturecheckingmacidinregistrationsystemandloginsystemmacid.

4.1DISADVANTAGESEXISTINGSYSTEM

Securityisentirelybasedonconfidentialityandthestrengthofthe

password.

Doesnotprovidestrongidentitycheck(onlybasedonpassword).

UnknownOTPSMS

4.2.ADVANTAGESOFPROPOSEDSYSTEM

1.Itbecameverydifficultwhenthereisnonetworkornobatteryonthe

phone/laptoporanyotherdevice.

2.SometimesduetosevererrorsittakesverylongtimetogetOTPor
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sometimesOTPdoesnotdelivertous.

3.IfsomeoneknowsusernamesousingOTPtheyopenaccounts,

howeverthatitleastpossibilityonlywhenyoulosephone.

4.Simpletodeploy—sincetheoperatingsystem providestheuser

accountsandpassword,almostnoextraconfigurationisneeded.

5.MODULES

Themodulesareimplementedasgiveninthefollowingways

USERVERIFACTION

LOGCROSSCHECK

SESSIONDETALIS

PICTORIALREPRESENTATION

5.1USERVERIFACTION

User authentication is performed in almost allhuman-to-computer

interactions otherthan guest and automatically logged in accounts.

Authenticationauthorizeshuman-to-machineinteractionsonbothwiredand

wirelessnetworkstoenableaccesstonetworkandInternetconnectedsystems

andresources.Traditionally,userauthenticationhastypicallyconsistedofasimple

IDandpasswordcombination.Increasingly,however,moreauthenticationfactors

are added to improve the security of communications. An

identity verification serviceisusedbybusinessestoensurethatusersor

customersprovideinformationthatisassociatedwiththeidentityofarealperson.

Non-documentaryidentity verification requiresthe user orcustomertoprovide
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personalidentitydatawhichissenttotheidentity verification service.Foreach

Systemuser,weformulatetheuserverificationproblemasabinaryclassification

task.denoteatrunkofmultimodalsequentialandanonymizeddataretrievedfor

implicituserverificationattime,wheredenoteatimesegmentofmultimodaldata

acquiredatandNisapredefinednumberofsegmentsretrievedforuser

verification.Theverificationfunctionproducestwopossibleoutcomes,i.e.

acceptedandunaccepted

5.2LOGCROSSCHECK

Userlocationissometimesconsideredafourthfactorforauthentication.

Theubiquityofsmartphonescanhelpeasetheburdenhere:Mostsmartphones

areequippedwith GPS,enablingreasonablesuretyconfirmationofthelogin

location.Lowersuretymeasuresincludethe MAC addressoftheloginpointor

physicalpresenceverificationsthroughcardsandotherpossessionfactorelement

wehavearequirementwhereonlythetrustedSystemdevicesshouldbeallowed

intonetwork.Systemusernameandpasswordalongwithmacaddressshouldbe

verified.SystemusernameistiedupwithparticularMacaddress.SameSystem

useridcannotbeusedsomeotherpersonalmobilesortrusteddevicesnot

allocatedto.Forget,Systemuser1isassociatedwithmac1.Systemuser1canonly

logintotheSystemdevicewiththemacaddressmac1.Hecannotlogintoother

Systemdevices.

5.3SESSIONDETALIS

Storedlogintimeandlogouttimeforeveryuserbymakingtwocolumns

‘logintime’and‘logouttime’byaddingthequeriestologinandlogoutscriptsto

savetheWindowstimestampandsetitsdatatypetocurrenttimestamp.This
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makesitstorethetimeinthetableautomaticallyeachtimearowisinserted.

Databasetokeeptheusersandtherecordsoftheirlogin/logouttimes.Youalso

needthe Index filesoyoucanusethe Session_OnEnd eventtotrackthetime

when Session.Abandon occursor Session.Timeout expires.Thatiswhenauserhit

logoutorquitsapplication.

7.4PICTORIALREPRESENTATION

TheanalysesofproposedsystemsarecalculatedbasedontheUsersessiondetails.

Thiscanbemeasuredwiththehelpofgraphicalnotationssuchaspiechart,bar

chartandlinechart.Thedatacanbegiveninadynamicaldata.

6.ALGORITHM

6.1SUPPORTVECTORMACHINE(SVM)

“SupportVectorMachine”(SVM)isasupervisedmachinelearningalgorithm

whichcanbeusedforbothclassificationandregressionchallenges.However,itis

mostlyusedinclassificationproblems.Inthisalgorithm,weploteachdataitemas

apointinn-dimensionalspace(wherenisnumberoffeaturesyouhave)withthe

valueofeachfeaturebeingthevalueofaparticularcoordinate.Then,weperform

classificationbyfindingthehyper-planethatdifferentiatethetwoclassesvery

well(lookatthebelowsnapshot).TheSVMalgorithmisimplementedinpractice

usingakernel.ThelearningofthehyperplaneinlinearSVMisdonebytransforming

theproblemusingsomelinearalgebra,whichisoutofthescopeofthis

introductiontoSVM.ApowerfulinsightisthatthelinearSVMcanberephrased

usingtheinnerproductofanytwogivenobservations,ratherthanthe

observationsthemselves.Theinnerproductbetweentwovectorsisthesumof

themultiplicationofeachpairofinputvalues.Forexample,theinnerproductof

thevectors[2,3]and[5,6]is2*5+3*6or28.Theequationformakinga
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predictionforanewinputusingthedotproductbetweentheinput(x)andeach

supportvector(xi)iscalculatedasfollows:

f(x)=B0+sum(ai*(x,xi))

6.2HIDDENMARKOVMODEL (HMM)

Hiddenmarkovmodelisa statistical Markovmodel inwhichthesystembeing

modeledisassumedtobea Markovprocess withunobserved(i.e. hidden)

states.

Therearethreetypesofweather:sunny,rainy,andfoggy.Let’sassume

forthemomentthattheweatherlastsallday,i.e.,itdoesn’tchangefromrainy

tosunnyinthemiddleoftheday.Weatherpredictionisabouttryingtoguess

whattheweatherwillbeliketomorrowbasedontheobservationsofthe

weatherinthepast(thehistory).Let’ssetupastatisticalmodelforweather

prediction:Wecollectstatisticsonwhattheweatherqnisliketoday(ondayn)

dependingonwhattheweatherwaslikeyesterdayqn−1,thedaybeforeqn−2,

andsoforth.Wewanttofindthefollowingconditionalprobabilities

P(qn|qn−1,qn−2,...,q1),

7.REQUIREMENTANALYSIS

Theprojectinvolvedanalyzingthedesignoffewapplicationssoastomake

theapplicationmoreusersfriendly.Todoso,itwasreallyimportanttokeepthe

navigationsfromonescreentotheotherwellorderedandatthesametime

reducingtheamountoftypingtheuserneedstodo.Inordertomakethe

applicationmoreaccessible,thebrowserversionhadtobechosensothatitis
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compatiblewithmostoftheBrowsers.

8.REQUIREMENTSPECIFICATION

8.1FunctionalRequirements

GraphicalUserinterfacewiththeUser.

8.2SoftwareRequirements

FordevelopingtheapplicationthefollowingaretheSoftwareRequirements:

1.Python

2.Django

3.MySql

4.MySqlclient

5.WampServer2.4

8.3OperatingSystemssupported

1.Windows7

2.WindowsXP

3.Windows8

8.4TechnologiesandLanguagesusedtoDevelop

1.Python

8.5DebuggerandEmulator

AnyBrowser(ParticularlyChrome)
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9.HardwareRequirements

FordevelopingtheapplicationthefollowingaretheHardwareRequirements:

Processor:PentiumIVorhigher

RAM:256MB

SpaceonHardDisk:minimum512MB

10.NEEDTOUSETHESESOFTWARESFORDJANGOPROJECTS

MYSQLDATABASESERVER-WITHWORKBENCH

ChangeYourPASSWORD:“Yours”whileUrInstallation“MySqlServerWorkBench”Install
MySqlServerWorkBench

TypeCommand“pythonmange.pyrunserver”
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ClickOn“NewUser”andCreateFillAccountDetails:
Clickon“Submit”Button.

EnterLoginDetailswithUr“UserName”and“Password”–ClickOn:“LOGIN
HERE”
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CLICKON“MYDETAILS”

CLICKON“DATASET”

CLICKON“SECURITYNOINTRUSIVEDATA”
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CLICKON“SECURITYINTRUSIVEDATA”

CLICKON“PIECHART”

CLICKON“LINECHART”
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CLICKON“COLUMNCHART”

CLICKON“LOGOUT”

DATABASE–OPEN“MYSQLWORKBENCH”

Import“smartphone.sql”into“MySqlWorkBench”

WatchVideos-“HowtoimportDataBaseinMySqlWorkBench?”

CLICKON–“user_registermodel”
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Sameas“user_non-intrusive”and“user_intrusive”TablefromtheDataBase.

DJANGO–BACKEND……..
OPENModelsin“user”app–writetheCodeasitis……

TypeCommand“pythonmanage.pycreatesuperuser”
ItisPromptforUserName,EmailId,Password………(ShownAbove)
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Type“Ctrl+c“………UwillcomeoutoftheServer….

Typecommand………”pythonmange.pyrunserver”

Clickon“127.0.0.0.1:8000“…………ItwillopenindefaultBrowser……

Clickon“127.0.0.1:8000“andAdd“/admin”andPress“Enter”
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PleaseEnterthe“UserName”and“Password”ucreatedandClickon“Login”
Button
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Ucancthe“user”AppalongwiththeTableNamesInside.Thisis“DjangoBack
End”

WhenuClickon“ViewSite”Ucanseethe“FrontEndSCREEN”willDisplay.
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11.INPUTANDOUTPUTDESIGN

11.1INPUTDESIGN

Theinputdesignisthelinkbetweentheinformationsystemandtheuser.It

comprisesthedevelopingspecificationandproceduresfordatapreparationand

thosestepsarenecessarytoputtransactiondataintoausableformfor

processingcanbeachievedbyinspectingthecomputertoreaddatafroma

writtenorprinteddocumentoritcanoccurbyhavingpeoplekeyingthedata

directlyintothesystem.Thedesignofinputfocusesoncontrollingtheamountof

inputrequired,controllingtheerrors,avoidingdelay,avoidingextrastepsand

keepingtheprocesssimple.Theinputisdesignedinsuchawaysothatitprovides

securityandeaseofusewithretainingtheprivacy.InputDesignconsideredthe

followingthings:

Whatdatashouldbegivenasinput?

Howthedatashouldbearrangedorcoded?

Thedialogtoguidetheoperatingpersonnelinprovidinginput.

Methodsforpreparinginputvalidationsandstepstofollowwhenerror

occur.

11.2OUTPUTDESIGN

Aqualityoutputisone,whichmeetstherequirementsoftheenduser

andpresentstheinformationclearly.Inanysystemresultsofprocessingare

communicatedtotheusersandtoothersystemthroughoutputs.Inoutputdesign

itisdeterminedhowtheinformationistobedisplacedforimmediateneedandalso

thehardcopyoutput.Itisthemostimportantanddirectsourceinformationto

theuser.Efficientandintelligentoutputdesignimprovesthesystem’srelationship
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tohelpuserdecision-making.

Designingcomputeroutputshouldproceedinanorganized,wellthoughtout

manner;therightoutputmustbedevelopedwhileensuringthateachoutput

elementisdesignedsothatpeoplewillfindthesystemcanuseeasilyand

effectively.Whenanalysisdesigncomputeroutput,theyshouldIdentifythe

specificoutputthatisneededtomeettherequirements.

Selectmethodsforpresentinginformation.

Createdocument,report,orotherformatsthatcontaininformationproduced

bythesystem.

Theoutputformofaninformationsystemshouldaccomplishoneor

moreofthefollowingobjectives.

Conveyinformationaboutpastactivities,currentstatusorprojectionsof

the

Future.

Signalimportantevents,opportunities,problems,orwarnings.

Triggeranaction.

Confirmanaction.
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12.CONCLUSION

Wehaveprovidedanewnonintrusiveuserverificationframework,builton

multi-dimensionalsmartphoneapplicationdatawithlowcostmonitoringoncell

phoneconnections,Wife,applicationusage,batterystatus,andcharging.Usingthe

HMMdesignedtoconnectdifferentsurveys,ourproposedstructurecombinesa

varietyofanonymoussmartphonedatalinesintoasimilarmodel.Continuous

ProblemRateTestingWewillcreateourmodelinanonymousdatatominimizethe

riskofhandlingpersonalinformationwhenusersamplesareshared.Onlinefor

centralizedmanagementandsecurityservicesintheCloudCenterOur

nonintrusivemethodhasconsiderableadvantagestozeroforsmartphoneusers

whencomparedtoactiveuserverificationsystemsthatrequireuserPIN,

anestrostromethod,andbiometrics,suchasfaceandfingerprint.Thiscanalsobe

doneSmartphonefillsinactiveverificationmethodstoenhancethebusinessof

securingandmaintainingtheusabilityofuserauthentication.Thisimpliesthe

probabilitythatuserscancompromisetheirsecuritytokensintheiractivechecks.

Weconductedextensiveteststoevaluatetheproposedmethod,andour

announcedresultsarebasedonavarietyoffactors.Firstly,differentperformance

offersdifferentsourcesintheverificationstructureindifferenttrialperiods.This

isourgeneralobservationWestillhavedatasources,thebestperformancewe

canachieve.Byusingfivedatasources,thebestaccuracyfordetectingillegal

usersis94.4%andtherateat74.4%toensureproperusers.Byusingallthe

resources,wehavefoundthatthelengthrequiredtotestdatarowsisreduced

from12%to18%.Ourendeavorhelpsustouseeffectiveinsightsandjustifications

forusingourinactiveuserverificationforreal-worldapplications.
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1. Python for Everybody 

1.1 Exploring Data Using Python 3 

Why should you learn to write programs? 

Writing programs (or programming) is a very creative and rewarding activity. You can write 

programs for many reasons, ranging from making your living to solving a difficult data analysis 

problem to having fun to helping someone else solve a problem. This book assumes 

that everyone needs to know how to program, and that once you know how to program you will 

figure out what you want to do with your newfound skills. 
 

 
Programmers add an operating system and a set of applications to the hardware and we end up 

with a Personal Digital Assistant that is quite helpful and capable of helping us do many different 

things. 

Our computers are fast and have vast amounts of memory and could be very helpful to us if we 

only knew the language to speak to explain to the computer what we would like it to "do next". If 

we knew this language, we could tell the computer to do tasks on our behalf that were repetitive. 

Interestingly, the kinds of things computers can do best are often the kinds of things that we 

humans find boring and mind-numbing. 

 

1.2 Variables: 

One of the most powerful features of a programming language is the ability to 

manipulate variables. A variable is a name that refers to a value. 

An assignment statement creates new variables and gives them values: 
 

>>>message = 'And now for something completely different' 

>>> n = 17 

>>>pi = 3.1415926535897931 
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This example makes three assignments. The first assigns a string to a new variable 

named message; the second assigns the integer 17 to n; the third assigns the (approximate) value 

of π to pi. 

To display the value of a variable, you can use a print statement: 
 

The type of a variable is the type of the value it refers to. 
 

 

1.3 Statements: 

A statement is a unit of code that the Python interpreter can execute. We have seen two kinds of 

statements: print being an expression statement and assignment. 

A script usually contains a sequence of statements. If there is more than one statement, the 

results appear one at a time as the statements execute. 

For example, the script 
 

produces the output 
 

>>>print(n) 

17 

>>>print(pi) 

3.141592653589793 

>>>type(message) 

<class 'str'> 

>>>type(n) 

<class 'int'> 

>>>type(pi) 

<class 'float'> 

print(1) 

x = 2 

print(x) 

1 

2 
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1.4 Expressions: 

An expression is a combination of values, variables, and operators. A value all by itself is 

considered an expression, and so is a variable, so the following are all legal expressions 

(assuming that the variable x has been assigned a value): 
 

boolean expression 

An expression whose value is either True or False. 

chained conditional 

A conditional statement with a series of alternative branches. 

comparison operator 

One of the operators that compares its operands: ==, !=, >, <, >=, and <=. 

conditional statement 

A statement that controls the flow of execution depending on some condition. 

compound statement 

A statement that consists of a header and a body. The header ends with a colon (:). The 

body is indented relative to the header. 

logical operator 

One of the operators that combines boolean expressions: and, or, and not. 

nested conditional 

A conditional statement that appears in one of the branches of another conditional 

statement. 

traceback 

A list of the functions that are executing, printed when an exception occurs. 
 

 

17 

x 

x + 17 
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2. Python Data Structures 
 

2.1 Strings: 

A string is a sequence 

A string is a sequence of characters. You can access the characters one at a time with the bracket 

operator: 
 

The second statement extracts the character at index position 1 from the fruit variable and 

assigns it to the letter variable. 

The expression in brackets is called an index. The index indicates which character in the 

sequence you want (hence the name). 
 

For most people, the first letter of "banana" is "b", not "a". But in Python, the index is an offset 

from the beginning of the string, and the offset of the first letter is zero. 
 

So "b" is the 0th letter ("zero-th") of "banana", "a" is the 1th letter ("one-th"), and "n" is the 2th 

("two-th") letter. 

2.2 Files 

Persistence 

So far, we have learned how to write programs and communicate our intentions to the Central 

Processing Unit using conditional execution, functions, and iterations. We have learned how to 

create and use data structures in the Main Memory. The CPU and memory are where our 

software works and runs. It is where all of the "thinking" happens.. 

>>>fruit = 'banana' 

>>>letter = fruit[1] 

>>>print(letter) 

a 

>>>letter = fruit[0] 

>>>print(letter) 

b 



5  

 
 

Secondary Memory 

In this chapter, we start to work with Secondary Memory (or files). Secondary memory is not 

erased when the power is turned off. Or in the case of a USB flash drive, the data we write from 

our programs can be removed from the system and transported to another system. 

We will primarily focus on reading and writing text files such as those we create in a text editor. 

Later we will see how to work with database files which are binary files, specifically designed to 

be read and written through database software. 

 

2.3 Lists 

A list is a sequence 

Like a string, a list is a sequence of values. In a string, the values are characters; in a list, they 

can be any type. The values in list are called elements or sometimes items. 

There are several ways to create a new list; the simplest is to enclose the elements in square 

brackets ("[" and "]"): 
 

A list within another list is nested. 

A list that contains no elements is called an empty list; you can create one with empty 

brackets, []. 
 

[10, 20, 30, 40] 

['crunchy frog', 'ram bladder', 'lark vomit'] 

>>>cheeses = ['Cheddar', 'Edam', 'Gouda'] 

>>>numbers = [17, 123] 

>>>empty = [] 

>>>print(cheeses, numbers, empty) 

'Cheddar', 'Edam', 'Gouda'] [17, 123] 
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Lists are mutable 

The syntax for accessing the elements of a list is the same as for accessing the characters of a 

string: the bracket operator. The expression inside the brackets specifies the index. Remember 

that the indices start at 0: 
 

 

2.4 Dictionaries: 

A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a 

dictionary, the indices can be (almost) any type. 

The function dict creates a new dictionary with no items. Because dict is the name of a built-in 
function, you should avoid using it as a variable name. 

 

The curly brackets, {}, represent an empty dictionary. To add items to the dictionary, you can 

use square brackets: 
 

This line creates an item that maps from the key 'one' to the value "uno". If we print the 
dictionary again, we see a key-value pair with a colon between the key and value: 

 

This output format is also an input format. For example, you can create a new dictionary with 

three items. But if you print eng2sp, you might be surprised: 
 

 

2.5 Tuples: 

>>>print(cheeses[0]) 

Cheddar 

>>> eng2sp = dict() 

>>>print(eng2sp) 

{} 

>>>eng2sp['one'] = 'uno' 

>>>print(eng2sp) 

{'one': 'uno'} 

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

>>>print(eng2sp) 

{'one': 'uno', 'three': 'tres', 'two': 'dos'} 
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A tuple is a sequence of values much like a list. The values stored in a tuple can be any type, and 

they are indexed by integers. The important difference is that tuples are immutable. Tuples are 

also comparable and hashable so we can sort lists of them and use tuples as key values in Python 

dictionaries. 
 

Although it is not necessary, it is common to enclose tuples in parentheses to help us quickly 

identify tuples when we look at Python code: 
 

To create a tuple with a single element, you have to include the final comma: 
 

Another way to construct a tuple is the built-in function tuple. With no argument, it creates an 
empty tuple: 

 

 

>>> t = 'a', 'b', 'c', 'd', 'e' 

>>> t = ('a', 'b', 'c', 'd', 'e') 

>>> t1 = ('a',) 

>>>type(t1) 

<type 'tuple'> 

>>> t = tuple() 

>>>print(t) 

() 
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3. Using Python to Access Web Data 

3.1 Regular expressions: 

So far we have been reading through files, looking for patterns and extracting various bits of 

lines that we find interesting. We have beenusing string methods like split and find and using 

lists and string slicing to extract portions of the lines. 

The regular expression library e must be imported into your program before you can use it. The 

simplest use of the regular expression library is the search() function. The following program 

demonstrates a trivial use of the search function. 
 

We open the file, loop through each line, and use the regular expression search() to only print out 

lines that contain the string "From:". This program does not use the real power of regular 

expressions, since we could have just as easily used line.find() to accomplish the same result. 

The power of the regular expressions comes when we add special characters to the search string 

that allow us to more precisely control which lines match the string. Adding these special 

characters to our regular expression allow us to do sophisticated matching and extraction while 

writing very little code. 
 

# Search for lines that contain 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

if re.search('From:', line): 

print(line) 

# Search for lines that start with 'From' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:', line): 

print(line) 
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3.2 Character matching in regular expressions: 

There are a number of other special characters that let us build even more powerful regular 

expressions. The most commonly used special character is the period or full stop, which matches 

any character. 

In the following example, the regular expression F..m: would match any of the strings "From:", 

"Fxxm:", "F12m:", or "F!@m:" since the period characters in the regular expression match any 

character. 
 

 

3.3 Hypertext Transfer Protocol – HTTP: 

A socket is much like a file, except that a single socket provides a two-way connection between 

two programs. You can both read from and write to the same socket. If you write something to a 

socket, it is sent to the application at the other end of the socket. If you read from the socket, you 

are given the data which the other application has sent. 

# Code: http://www.py4e.com/code3/re02.py 

# Search for lines that start with 'F', followed by 

# 2 characters, followed by 'm:' 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^F..m:', line): 

print(line) 

# Code: http://www.py4e.com/code3/re03.py 

# Search for lines that start with From and have an at sign 

import re 

hand = open('mbox-short.txt') 

for line in hand: 

line = line.rstrip() 

ifre.search('^From:.+@', line): 

print(line) 

http://www.py4e.com/code3/re02.py
http://www.py4e.com/code3/re03.py


10  

 
 

 

 

 

3.4 eXtensible Markup Language - XML 

XML looks very similar to HTML, but XML is more structured than HTML. Here is a sample of 

an XML document: 
 

 

3.5 JavaScript Object Notation – JSON: 

The JSON format was inspired by the object and array format used in the JavaScript language. 

But since Python was invented before JavaScript, Python's syntax for dictionaries and lists 

influenced the syntax of JSON. So the format of JSON is nearly identical to a combination of 

Python lists and dictionaries. 

Here is a JSON encoding that is roughly equivalent to the simple XML from above: 

<person> 

<name>Chuck</name> 

<phone type="intl"> 

+1 734 303 4456 

</phone> 

<email hide="yes" /></person> 
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4. Using Databases with Python 

A database is a file that is organized for storing data. Most databases are organized like a 

dictionary in the sense that they map from keys to values. The biggest difference is that the 

{ 

"name" : "Chuck", 

"phone" : { 

"type" : "intl", 

"number" : "+1 734 303 4456" 

}, 

"email" : { 

"hide" : "yes" 

} 
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database is on disk (or other permanent storage), so it persists after the program ends. Because a 

database is stored on permanent storage, it can store far more data than a dictionary, which is 

limited to the size of the memory in the computer. 

There are many different database systems which are used for a wide variety of purposes including: 

Oracle, MySQL, Microsoft SQL Server, PostgreSQL, and SQLite. We focus on SQLite in this 

book because it is a very common database and is already built into Python. SQLite is designed to 

be embedded into other applications to provide database support within the application. For 

example, the Firefox browser also uses the SQLite database internally as do many other products. 

 

4.1 Database concepts: 

When you first look at a database it looks like a spreadsheet with multiple sheets. The primary 

data structures in a database are: tables, rows, and columns. 
 

Relational Databases 

 

4.2 Creating a database table: 

Databases require more defined structure than Python lists or dictionaries1. 

When we create a database table we must tell the database in advance the names of each of 

the columns in the table and the type of data which we are planning to store in each column. 

When the database software knows the type of data in each column, it can choose the most 

efficient way to store and look up the data based on the type of data. 

You can look at the various data types supported by SQLite at the following url 
 

Defining structure for your data up front may seem inconvenient at the beginning, but the payoff 

is fast access to your data even when the database contains a large amount of data. 

The code to create a database file and a table named Tracks with two columns in the database is 

as follows: 

import sqlite3 

conn = sqlite3.connect('music.sqlite') 

cur = conn.cursor() 

https://www.py4e.com/html3/15-database#fn1


13  

cur.execute('DROP TABLE IF EXISTS Tracks') 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

conn.close(). 

The connect operation makes a "connection" to the database stored in the file music.sqlite in the 

current directory. If the file does not exist, it will be created. The reason this is called a 

"connection" is that sometimes the database is stored on a separate "database server" from the 

server on which we are running our application. In our simple examples the database will just be 

a local file in the same directory as the Python code we are running. 

A cursor is like a file handle that we can use to perform operations on the data stored in the 

database. Calling cursor() is very similar conceptually to calling open() when dealing with text 

files. 
 

A Database Cursor 

Once we have the cursor, we can begin to execute commands on the contents of the database 

using the execute() method. 

Database commands are expressed in a special language that has been standardized across many 

different database vendors to allow us to learn a single database language. The database language 

is called Structured Query Language or SQL for short. 

In our example, we are executing two SQL commands in our database. As a convention, we will 

show the SQL keywords in uppercase and the parts of the command that we are adding (such as 

the table and column names) will be shown in lowercase. 

The first SQL command removes the Tracks table from the database if it exists. This pattern is 

simply to allow us to run the same program to create the Tracks table over and over again 

without causing an error. Note that the DROP TABLE command deletes the table and all of its 

contents from the database (i.e., there is no "undo"). 
 

The second command creates a table named Tracks with a text column named title and an integer 

column named plays. 

cur.execute('DROP TABLE IF EXISTS Tracks ') 
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4.3 Retrieve and/or insert a record: 
 

 

 

4.4 Three kinds of keys 

 A logical key is a key that the "real world" might use to look up a row. In our example 

data model, the name field is a logical key. It is the screen name for the user and we 

indeed look up a user's row several times in the program using the name field. You will 

often find that it makes sense to add a UNIQUE constraint to a logical key. Since the 

logical key is how we look up a row from the outside world, it makes little sense to allow 

multiple rows with the same value in the table. 

 A primary key is usually a number that is assigned automatically by the database. It 

generally has no meaning outside the program and is only used to link rows from 

different tables together. When we want to look up a row in a table, usually searching for 

the row using the primary key is the fastest way to find the row. Since primary keys are 

integer numbers, they take up very little storage and can be compared or sorted very 

quickly. In our data model, the id field is an example of a primary key. 

cur.execute('CREATE TABLE Tracks (title TEXT, plays INTEGER)') 

friend = u['screen_name'] 

cur.execute('SELECT id FROM People WHERE name = ? LIMIT 1', 

(friend, ) ) 

try: 

friend_id = cur.fetchone()[0] 

countold = countold + 1 

except: 

cur.execute('''INSERT OR IGNORE INTO People (name, retrieved) 

VALUES ( ?, 0)''', ( friend, ) ) 

conn.commit() 

ifcur.rowcount != 1 : 

print('Error inserting account:',friend) 

continue 

friend_id = cur.lastrowid 

countnew = countnew + 1 
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 A foreign key is usually a number that points to the primary key of an associated row in a 

different table. An example of a foreign key in our data model is the from_id. 

 

4.5 Using JOIN to retrieve data: 

Now that we have followed the rules of database normalization and have data separated into two 

tables, linked together using primary and foreign keys, we need to be able to build 

a SELECT that reassembles the data across the tables. 

SQL uses the JOIN clause to reconnect these tables. In the JOIN clause you specify the fields 

that are used to reconnect the rows between the tables. 

The following is an example of a SELECT with a JOIN clause: 
 

 

 

 

SELECT * FROM Follows JOIN People 

ON Follows.from_id = People.id WHERE People.id = 1 
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5. Visualizing data 
So far we have been learning the Python language and then learning how to use Python, the 

network, and databases to manipulate data. 

In this chapter, we take a look at three complete applications that bring all of these things 

together to manage and visualize data. You might use these applications as sample code to help 

get you started in solving a real-world problem. 

Each of the applications is a ZIP file that you can download and extract onto your computer and 

execute. 

 

5.1 Building a Google map from geocoded data 

In this project, we are using the Google geocoding API to clean up some user-entered geographic 

locations of university names and then placing the data on a Google map. 

Google 

Map 

To get 

started, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

download the application from: 

www.py4e.com/code3/geodata.zip 

The first problem to solve is that the free Google geocoding API is rate-limited to a certain 

number of requests per day. If you have a lot of data, you might need to stop and restart the 

lookup process several times. So we break the problem into two phases. 

In the first phase we take our input "survey" data in the file where.data and read it one line at a 

time, and retrieve the geocoded information from Google and store it in a 

https://www.py4e.com/code3/geodata.zip
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database geodata.sqlite. Before we use the geocoding API for each user-entered location, we 

simply check to see if we already have the data for that particular line of input. The database is 

functioning as a local "cache" of our geocoding data to make sure we never ask Google for the 

same data twice. 

You can restart the process at any time by removing the file geodata.sqlite. 

Run the geoload.py program. This program will read the input lines in where.data and for each 

line check to see if it is already in the database. If we don't have the data for the location, it will 

call the geocoding API to retrieve the data and store it in the database. 

Here is a sample run after there is already some data in the database: 
 

The first five locations are already in the database and so they are skipped. The program scans to 

the point where it finds new locations and starts retrieving them. 

The geoload.py program can be stopped at any time, and there is a counter that you can use to 

limit the number of calls to the geocoding API for each run. Given that the where.data only has a 

few hundred data items, you should not run into the daily rate limit, but if you had more data it 

might take several runs over several days to get your database to have all of the geocoded data 

for your input. 

Found in database Northeastern University 

Found in database University of Hong Kong, ... 

Found in database Technion 

Found in database Viswakarma Institute, Pune, India 

Found in database UMD 

Found in database Tufts University 

Resolving Monash University 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Monash+University 

Retrieved 2063 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

Resolving Kokshetau Institute of Economics and Management 

Retrieving http://maps.googleapis.com/maps/api/ 

geocode/json?address=Kokshetau+Inst ... 

Retrieved 1749 characters { "results" : [ 

{'status': 'OK', 'results': ... } 

... 

http://maps.googleapis.com/maps/api/
http://maps.googleapis.com/maps/api/
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Once you have some data loaded into geodata.sqlite, you can visualize the data using 

the geodump.py program. This program reads the database and writes the file where.js with the 

location, latitude, and longitude in the form of executable JavaScript code. 

5.2 Visualizing networks and interconnections 

In this application, we will perform some of the functions of a search engine. We will first spider 

a small subset of the web and run a simplified version of the Google page rank algorithm to 

determine which pages are most highly connected, and then visualize the page rank and 

connectivity of our small corner of the web. We will use the D3 JavaScript visualization 

library http://d3js.org/ to produce the visualization output. 

5.3 Visualizing mail data 

Up to this point in the book, you have become quite familiar with our mbox- 
short.txt and mbox.txt data files. Now it is time to take our analysis of email data to the next 

level. 

In the real world, sometimes you have to pull down mail data from servers. That might take quite 

some time and the data might be inconsistent, error-filled, and need a lot of cleanup or 

adjustment. In this section, we work with an application that is the most complex so far and pull 

down nearly a gigabyte of data and visualize it. 

We will be using data from a free email list archiving service called www.gmane.org. This 

service is very popular with open source projects because it provides a nice searchable archive of 

their email activity. They also have a very liberal policy regarding accessing their data through 

their API. They have no rate limits, but ask that you don't overload their service and take only 

the data you need. You can read gmane's terms and conditions at this page: 

 
 

http://gmane.org/export.php 

A Word Cloud from the Sakai Developer List 

You can download this application from: 

https://d3js.org/
http://www.gmane.org/
http://gmane.org/export.php
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www.py4e.com/code3/gmane.zipIt is very important that you make use of the gmane.org data 

responsibly by adding delays to your access of their services and spreading long-running jobs 

over a longer period of time. Do not abuse this free service and ruin it for the rest of us.When 

the Sakai email data was spidered using this software, it produced nearly a Gigabyte of data 
 
 

 

 

 
Sakai Mail Activity by Organization 

This is a relatively complex and sophisticated application and has features to do some real data 

retrieval, cleaning, and visualization. 
 
 

 

https://www.py4e.com/code3/gmane.zip
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6. AWS 

About Lambda functions and custom skills 

 
Using a Lambda function for your service eliminates some of the complexity around setting up and 

managing your own endpoint: 

 

 You do not need to administer or manage any of the compute resources for your service. 

 

 You do not need an SSL certificate. 
 

 You do not need to verify that requests are coming from the Alexa service yourself. Access to execute 

your function is controlled by permissions within AWS instead. 

 AWS Lambda runs your code only when you need it and scales with your usage, so there is no need 

to provision or continuously run servers. 

 Alexa encrypts its communications with Lambda utilizing TLS. See also AWS security best practices. 

 

Allowed AWS Lambda Regions 

 
The list of allowed AWS Lambda regions is listed below. You can use any of these for your AWS Lambda 

functions if you determine that is the optimal choice for your skill configuration. 

 

Allowed AWS Lambda regions 

 

US East (Ohio) 
 

EU (Frankfurt) 
 

Asia Pacific (Hong Kong) 

 

US East (N. Virginia) 
 

EU (Ireland) 
 

Asia Pacific (Mumbai) 

 
US West (N. California) 

 
EU (London) 

 
Asia Pacific (Seoul) 

 
US West (Oregon) 

 
EU (Paris) 

 
Asia Pacific (Singapore) 

 
South America (Sao Paulo) 

 
Middle East (Bahrain) 

 
Asia Pacific (Tokyo) 

https://d0.awsstatic.com/whitepapers/Security/AWS_Security_Best_Practices.pdf
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Add an Alexa Skills Kit trigger 

 
Before you add the trigger, copy the skill ID from the developer console: 

 

1. Open or create your skill in the developer console. 
 

2. Find the skill in the list and click View Skill ID below the skill name. Copy the ID from the popup. 

 
Once you have your skill ID, add the trigger to the function: 

 

1. Log in to the AWS Management Console and navigate to AWS Lambda. 
 

2. Click your function in the list to open the configuration details. 
 

3. Make sure you are on the Configuration page. 

 

4. In the Designer section, under Add triggers, click Alexa Skills Kit to select the trigger. 

 

5. Under Configure triggers, select Enable for Skill ID verification. 

 

6. Enter your skill ID in the Skill ID edit box. 

 

7. Click Add. 

 

8. Click Save to save the change. 

 
 

 

https://developer.amazon.com/alexa/console/ask
http://aws.amazon.com/
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                         ABSTRACT 

                   Library management system is a project which aims in developing a computerized 

system to maintain all the daily work of library .This project has many features which are 

generally not available in normal library management systems like facility of user login and a 

facility of teachers login .It also has a facility of admin login through which the admin can 

monitor  the whole system .It also has facility of an online notice board where teachers can 

student can put up information about workshops or seminars being held in our colleges or nearby 

colleges and librarian after proper verification from the concerned institution organizing the 

seminar can add it to the notice board . It has also a facility where student after logging in their 

accounts can see list of books issued and its issue date and return date and also the students can 

request the librarian to add new books by filling the book request form.The librarian after 

logging into his account ie admin account can generate various reports such as student report , 

issue report, teacher report and book report 

Overall this project of ours is being developed to help the students as well as staff of library to 

maintain the library in the best way possible and also reduce the human efforts. 
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      1.INTRODUCTION 

 

Introduction: 

This project will contains the list of books available in the library,student details,etc.,  The 

aims and objectives are as follows: 

 

• Online book issue 

• Request column for librarian for providing new books 

• A separate column for digital library 

• Student login page where student can find books issued by him/her and date of return. 

• A search column to search availability of books 

• A teacher login page where teacher can add any events being organized in the college 

and important suggestions regarding books. 

• Online notice board about the workshop. 



 
 

                                                                       Library Management System 
 

 

Gudlavalleru Engineering College        Page 7 

                 2.PROBLEM STATEMENT 

 

The problem occurred before having computerized system includes: 

File lost 

When computerized system is not implemented file is always lost because of human 

environment.Some times due to some human error there may be a loss of records. 

 
• File damaged When a computerized system is not there file is always lost due to some 

accdent like spilling of water by some member on file accidentally.Besides some natural 

disaster like floods or fires may also damage the files. 

 

• Difficult to search record 

When there is no computerized system there is always a difficulty in searching of records if 

the records are large in number . 

• Space consuming 

After the number of records become large the space for physical storage of file and records also 

increases if no computerized system is implemented. 

• Cost consuming 

As there is no computerized system the to add each record paper will be needed which will 

increase the cost for the management of library. 
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3.SYSTEM ANALYSIS 

. 

 

EXISTING  VS  PROPOSED SYSTEM 

 
i. Existing system does not have any facility of teachers login or student login where 

as proposed system will have a facility of student login as well as teacher’s login 

ii. Existing system does not have a facility of online reservation of books whereas 

proposed system has a facility of online reservation of books 

iii. Existing system does not have any facility of online notice board where description of 

workshops happening in our college as well as nearby colleges is being provided. 

iv. Existing system does not has any option of lectures notes uploaded by teachers whereas 

proposed system will have this facility 

v.  Existing system does not have any facility to generate student reports as well book 

issue reports whereas proposed system provides librarian with a tool to generate 

reports 

vi. Existing system does not has any facility for book request and sugeestions where 

as in proposed system after logging in to their accounts student can request books 

as well as provide suggestions to improve library.



 
 

                                                                       Library Management System 
 

 

Gudlavalleru Engineering College         Page 9  

            

                4.SYSTEM REQUIREMENTS 

 

4.1  SOFTWARE REQUIREMENTS 

Operating System : Windows 7/8/10  

Front End               :          HTML,CSS 

Back End                :         PHP 

 

 
4.2  HARDWARE REQUIREMENTS 

Hardware : intel core i3/i5/i7 

RAM : 4 GB 
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                  5.SYSTEM ARCHITECTURE 

 
 

 

-- 

 

 

Fig :Dataflow Diagram 

 
 

Model–view–controller (MVC) is a software architecture pattern which 

separates the  representation of information  from the  user's  interaction with  it. The 

model consists of application presentation, business rules, database, and functions. A 

view can be any output representation of data, such as a chart or a diagram. Multiple 

views of the same data are possible, such as a bar chart for management and a tabular 

view for accountants. The controller mediates input, converting it to commands for 

the model or view. 
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6.SYSTEM DESIGN 

 
UML Diagrams 

UML stands for Unified Modeling Language. UML is a language for 

specifying, visualizing and documenting the system. This is the step while developing 

any product after analysis. The goal from this is to produce a model of the entities 

involved in the project which later need to be built. The representation of the entities 

that are to be used in the product being developed need to be designed. 

There are various kinds of methods in software design: 

They are as follows: 

• Class diagram 

• Use Case 

• Sequence diagram 
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       CLASS DIAGRAM: 
 

 

 

 
 
 

              Fig :  CLASS DIAGRAM 
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      USE CASE DIAGRAM: 
 

 

 

 

 

 
 

Fig :USECASE DIAGRAM 

 
 

 

 

 

 

SEQUENCE DIAGRAM: 
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Fig : SEQUENCE DIAGRAM 



 
 

                                                                       Library Management System 
 

 

Gudlavalleru Engineering College         Page 15  

7.SCREENSHOTS 
 

 

 

 

MAIN PAGE: 
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REGISTRATIONS PAGE: 
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ISSUING A NEW BOOK 
 

 



 
 

                                                                       Library Management System 
 

 

Gudlavalleru Engineering College         Page 18  

8.CONCLUSION 

                  

                   This website provides a computerized version of library management system which will 

benefit the students as well as the staff of the library. 

 It makes entire process online where student can search books, staff can generate reports and do book 

transactions. It also has a facility for student login where student can login and can see status of books 

issued as well request for book or give some suggestions. It has a facility of teacher’s login where 

teachers can add lectures notes and also give necessary suggestion to library and also add info about 

workshops or events happening in our college or nearby college in the online notice board. 

 

 

 

 

 

 

 

 

 




















































