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anino project amms o extract i . .
o seraptms project extract flight ticket information from various airline
y o

| This : .
I'he Dm]u( involves the dcvdopmcnl of a I’ylh()n script that will automate the
C

jecting flight data such as flight number, departure and arrival times. airlines

destination CIUES, and ticket prices. The script utilizes various web scraping

o and
d techniques to extract flight information from airline websites. The data is then

jibrancs al
14 structured
an be used for a variety of purposes such as price comparison, trend

sored ! ormat, such as CSV or JSON, for further analysis and processing.
The exn'acted data ¢

wsis, and forecasting. This project has the potential to provide valuable insights into the

anl

| airline industry and help travelers make informed decisions when booking flights.
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CHAPTER 1
INTRODUCTION

1.1 DOMAIN INTRODUCTION

web scraping, also known as web data extraction, is a technique used to extract data from
websites. It involves the automated process of collecting data from web pages by sending a
request to a website and then extracting the desired information from the HTML code of
the page. Web scraping can be done manually, but it is more commonly done using
automated software tools or scripts, often written in programming languages like Python
or JavaScript. Web scraping can be used to collect a wide range of data, including product
information, customer reviews, news articles, financial data, and more. The collected data
can be used for a variety of purposes, such as market research, price comparison, trend
analysis, and forecasting. However, it is important to note that web scraping can be a
legally sensitive area, as some websites may have policies that prohibit or limit the use of

automated data collection tools. It is important to check the terms of use for each website

before engaging in any web scraping activity.

Types of Web Scraping

here are several types of web scraping techniques, including:

'TML Parsing
‘his technique involves parsing the HTML structure of a website to extract the desired

formation. The data can be extracted using libraries like Beautiful Soup, Ixml, and

ml.parser.

‘eb API Scraping
yme websites offer APIs (Application Programming Interfaces) that allow developers to
cess their data in a structured way. Web API scraping involves sending requests to these

PIs and extracting the data returned in JSON or XMI format.



| mm'l““l Browser Scraping
‘\ll +
~owhnique involves using a headless br _
Ihis echnique 1 12 a headless browser, like Buppsteer o Seleniun, 16 Slmlate

. actions on a website, > N )
g users action and then Extracting the data from the resulting page source.

pOM Scraping
| This techmique involves manipulating the Document Object Model (DOM) of a webpage to

extract the desired data. Libraries like jQuery and Cheerio can be used for this purpose.

‘Text Pattern Matching
| This technique involves searching for specific patterns of text on a webpage to extract the

| desired data. Regular expressions can be used for this purpose.

Each technique has its advantages and limitations, and the choice of technique depends on

‘the type and complexity of the data being scraped, as well as the technical capabilities and

‘resources of the scraper.
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1 PROJ FECTINTRODUCTION
]

web scrapmng 1 the process of extracting data from websites using automated software

Pl-ournms, commonly known as bots or crawlers. When it comes to flight ticket information. web

craping €an be a valuable tool for gathering real-time data on prices, schedules, availability, and
S ¢ ~ 2 2 5

per relevant details from different airline and travel aggregator websites
ot .

By using web scraping
o collect flight ticket information, businesses and individuals can monitor prices and availability
ACTOSS multiple websites, 1dentify the best deals and opportunities, and make informed decisions
about when and where to book flights. Additionally, web scraping can be used to track changes in
flight schedules or routes, which can be helpful in planning itineraries or anticipating disruptions.
Web scraping for flight ticket information can be particularly useful for travel agencies, airlines.
and online travel aggregators who need to stay competitive in a fast-paced and dynamic industry.
By automating the process of collecting and analyzing flight data, these companies can quickly
adapt to market trends, adjust pricing strategies, and optimize their offerings to meet the demands
of customers. Overall, web scraping for flight ticket information provides a powerful tool for
pusinesses and individuals to stay informed, make data-driven decisions, and save time and money

in the travel planning process.

10



‘ CHAPTER 2
LITERATURY SURVIEY
5 1 REVIEW ON LITERATURE WORK

|l’-|pt"' 1: Web Scraping for Airline p

ricing Intelligence

Author Name: A. Silventoinen and p. Jarveldinen
!

Yc;]r Of PllbliSh: 201 8

Abstract:

his study exammes the potential of web scraping techniques for airline pricing intelligence. The

uthors collected data on flight schedules, prices, and availability from multiple airlines and travel

vebsites using web scrapmg and analyzed it to identify patterns and trends in airline pricing

trategies. The study highlights the challenges and limitations of web scraping, such as website

design changes and data accuracy issues. The results suggest that web scraping is a useful tool for

airline pricing intelligence, providing valuable msights into pricing strategies and market trends.

The study emphasizes the importance of using accurate and reliable web scraping techniques to
ensure the quality of the data collected

Paper 2: Airfare Data Collection Using Web Scraping and API Integration

Author Name: A. Tahir et al.
Year of Publish: 2018

Abstract:

This study examines the use of web scraping and API integration for collecting airfare data from

nultiple airlines and travel websites. The authors compare the effectiveness of different web

Craping tools and APIs for collecting data and analyze the data to identify trends in airfare prices.

The resylts demonstrate the potential of web scraping and APl integration for collecting and

Y

‘”alyzmg airfare data. providing valuable insights into pricing strategies and market trends. The

udy emphasizes
|

the importance of using accurate and reliable web scraping tools and APls for

4a collection, and the need for ongoing monitoring of website design changes and data accuracy
SSues

11



r 3: S(];\Pil]}{ Aulime Tlfl\k‘l M i(‘gg_

pape A( omparative Study of Five Web Sc raping Tools

\uthor Namc: M. B Hamf et al.

year of Publish: 2021

Abstract:

Tis study compares the effectiveness of five different web scraping tools for collecting airline
ket prices. The authors analyze the data to identify the best tool for collecting airfare data and
iscuss the potential applications of web scraping in the travel industry. The results demonstrate the
sefulness of web scraping for collecting and analyzing airfare data, providing valuable insights
ato pricing strategies and market trends. The study highlights the importance of using accurate and
cliable web scraping tools for data collection, and the need for ongoing monitoring of website

lesign changes and data accuracy issues to ensure the quality of the data collected.

paper 4: Airfare Prediction Using Web Scraping and Machine Learning
Author Name: R. Chandrasekar et al
Year of Publish: 2019

Abstract:

[his study explores the use of web scraping and machine learning techniques for predicting airfare
rices. The authors collected data on airfare prices and other relevant features using web scraping,
nd trained machine learning models to predict future airfare prices. The results demonstrate the
otential of web scraping and machine learning for predicting airfare prices, providing insights into
oricing trends and potential savings for travelers. The study highlights the importance of using
iccurate and reliable web scraping techniques for data collection and the need for appropriate
nachine learning algorithms for predictive analysis. The findings suggest that web scraping and
nachine learning techniques can be a useful tool for the travel industry. providing valuable msights

or both customers and service providers.

dana . . . munl noente for aifare data collects
Paper 5: A study on web scraping of online travel agents for airfarc data collection



.Name: Ko Ramya and 3. Priyanga
Anthor

year of Publish: 2020
e

Abstract:

udy SRAMINES the use of web Scrapmg techniques for collecting

The authors collected data on airfare prices

= airfare data from online
gravel agents.

nd analyzed the data to identify

and other relevant features using web
scraping, & trends in pricing strategies and market trends. The study

also discusses the challenges and limitations of web scraping, such as website design changes and

data accuracy issues. The results demonstrate the potential of web scraping for collecting and
analyzIng airfare data, providing valuable insights for both customers and service providers in the
ravel industry. The study highlights the 1mportance of using accurate and reliable web scraping
rechniques for data collection, and the need for ongoing monitoring of website design changes and
data accuracy issues to ensure the quality of the data collected. The findings suggest that web

scraping can be a useful tool for the travel industry, providing valuable insights for both customers

and service providers

2.2 EXISTING SYSTEM

Web scraping projects that focus on extracting flight information often rely solely on either
BeautifulSoup or Selenium. However, with the frequent changes that occur on websites and the
software used for web scraping, many of these projects become outdated over time. This can result
n errors or incomplete data extraction, as the code may no longer be compatible with the updated
website structure or software version. To combat this issue, it is important for web scraping projects
10 adapt to changes and updates in the website and software. This can be achieved by utilizing the
latest versions of the software and keeping up-to-date with any changes made to the website
structure, Additionally, using a combination of BeautifulSoup and Selenium can provide a more
-Omprehensive and adaptable approach to web scraping, as mentioned in the previous answer.
Uhimately, It is important for web scraping projects to stay flexible and adaptable in order to
rovide accurate and up-to-date flight information for users. This requires staying on top ot changes

" Website structure and software updates, and utilizing the most effective tools and techuiques for

veb Scrﬁping,



3+ PROPOSED SYSTEM

2

- oiect takes advantage of - o N
Ihis project takes advantage of both BeautifulSoup and Selenium o maximize fexibility and

i SN e SCr 1 Y, 51 v ates ey 2 1 :
fficiency 10 W cb scraping. By using the latest versions of (he software and adapting to the current
(ructure of the website, the project is able to work scamlessly and efficiently. BeautifulSoup 1s

sed for parsing the HTML code and extracting data from the webpage, while Selenium is used for
teracting with dynamic web elements and handling user interactions. This combination allows for
| more comprehensiVe web scraping approach, where Selenium can handle complex interactions
ike clicking buttons and filling forms, and BeautifulSoup can extract the data from the HTML code
sithout rendering the entire page. Overall, the use of both BeautifulSoup and Selenium in this

noject provides a robust and adaptable solution for efficient web scraping.

14



CHAPTER 3
SOFTWARE DESCRIPTION

11 PYTHON

python is a high-level, interpreted programming language that was first introduced
in 1991, The language's versatility enables it to cater to various applications, including web
Jevelopment, scientific computing, data analysis, artificial intelligence, and machine
learning. One of the unique aspects of Python is its syntax, which is designed to be easily
readable and writable, making it an excellent choice for developers of all skill levels. Python
supports several programming paradigms, including object-oriented, functional, and
procedural programming, providing developers with multiple options to tackle various
programming tasks. The language has a vast and active community of developers who
contribute to its development, resulting in a plethora of libraries, frameworks, and tools that
streamline the creation of complex programs with minimal effort. Python's standard library
contains a vast range of modules that simplify various tasks, such as file management,
networking, and data processing. As an open-source language, Python is free to use.
distribute, and modify. It runs seamlessly on multiple platforms, including Windows, macOS,
and Linux, which makes it an excellent choice for cross-platform development. Furthermore,
Python has several implementations, including CPython, Jython, IronPython, and PyPy, each
with unique features and advantages. Overall, Python is a powerful and easy-to-learn
programming language with numerous applications. Its ability to cater to various
Programming paradigms, vast community support, and extensive standard library make 1t a
lop choice for developers, data scientists, and researchers worldwide.
Fasy to learn: Python has a simple and intuitive syntax that is easy to learn and understand.

naking it an ideal language for beginners.

High- . ; . .
1gh-leye| language: Python is a high-level language, which means that it abstracts aw av

Ow-levea . H Y NENQ ) \ )
W-leve] details such as memory management, allowing developers to tocus on the problem
it hand




| o

Pro\'idcS

y -«d library: Python has a larpe | , _ ; .
Laree standard ] ython has a large and comprehensive standard library that
4

-1 les and functions for a wide - . .
puilt-in modules and functions for a wide range of tasks, such as data processing,

ncl\\-m'king. and file 1/0.

Cr(,ss-plmfm m compatibility: Python is a cross-platform language, which means that it can

-~ different operaling systems such as Windows, Linux, and macOS.

Open—source: Python 1s an open-source language, which means that it is free to use,

distribute, and modify.

Extensible: Python is a highly extensible language that supports the integration of other

programming languages such as C and C++, making it suitable for writing high-performance

applications.

Data analysis and visualization: Python has several powerful libraries such as NumPy,

Pandas, and Matplotlib that make it an ideal language for data analysis and visualization.

Community: Python has a large and active community of developers and users who provide

support, documentation, and code examples.

Machine learning and AI: Python has several powerful libraries such as TensorFlow, Keras,
and Scikit-Learn that make it an ideal language for developing machine learning and Al

applications.

Web development: Python has several powerful web frameworks such as Django and Flask

that make it an ideal language for web development.

3.2 PYCHARM COMMUNITY EDITION

PyCharm Community Edition is an integrated development environment (IDE) tor
J .
ython programming language that is both free and open-source. JetBrams, the developer of
) \ i N o §
YCharm, designed it to provide Python developers with a range of features that make it

-a . g - . . : _— . . . e Lo n . iR
SIET 10 create Python applications. The IDE has a user-friendly interface that simplities
16




3 - APa TN TN ) BIFY i TASE, .
» and debugging processes. PyCharm Community

fodi” Edition supports various Python

s i «chnologies such as Dj; n
orks and (e¢ ‘ Diango, Flask. and Pyranud,

ﬁmng\\‘ among others The 1D

s SO cral productivity features like code completion
AL ’
Pll

code mspections. and quick-fixes
[ help developers write hlgl]-(]u;]]][y code. ])y(-h

arm ( '()IHHIIHIll\

ha Fdhition comes with a

i debugger that makes it easier for developers 10 debug

bl their code. The debugper

os features like breakpoints, watches. and step-by-step code execution Additionally

provid
integrates  with  popular version control

pyCharm systems  hke Git, Mercurial, and

qubversion, making 1t easy to manage project source code Other notable features of

pyCharm Community Edition include support for multiple languages, integration with

Jatabases, support for unit testing frameworks, and a powerful refactoring system. Overall,
pyCharm Community Edition is an excellent IDE for Python developers who want to work
with a feature-rich and intuitive tool without any financial cost. The IDE has many features
(hat make it easier to write, test, and debug Python code. Its integration with popular tools

and frameworks makes it a top choice for many developers.

.3 SELENIUM

selentum 1s a popular open-source framework used for automating web browsers. It allows
sers to control a browser and simulate user actions, such as clicking links, filling out forms,
nd scrolling through pages. Selenium can be used for web scraping, testing, and general
rowser automation tasks. In Python, the Selenium package provides a Python interface to the
elenium  framework, allowing users to control web browsers using Python code. The
elenium package provides a range of tools and methods to help automate browser actions.
icluding selecting and interacting with web elements, handling pop-ups and alerts, and
apturing screenshots of web pages. Selenium can interact with a wide range of web browsers,
icluding Google Chrome, Mozilla Firefox, Microsoft Edge, and Safari, among others. The
elenium package can also integrate with other Python packages, such as Beautiful Soup and

andas. to help with web scraping and data analysis tasks.

Cross-browser compatibility testing: Selenium can test web applications across ditferent

browsers, including Chrome, Firefox, Safari, and Internet Explorer.

Automageq testing: Selenium can automate repetitive tasks such as filhng out torms,

“licki " e arnisl tecting effarts s e
g buttons, and navigating through web pages, reducing manual testing eflorts and tine

|7



V

i ooramming  languaves:  Seleni .
Fange of progr 2 guages:  Sclenium SUPPOrts several propramming

ide . T
W mcluding Python, Java, C# Ruby, and JavaScript,

A0CS. making it accessible to
jang\ee
an

with different language preferences.
wers

(IL“'C]OI

qtion with other tools: Selenium can be integrated with other testing frameworks and

[n“‘gr . : :
as TestNG. JUnit, and Jenkins, for further testing and continuous integration.

(00ls, such

Real-time testing: Selenium can perform real-time testing, simulating user interactions with

p applications, making it useful for testing complex applications and workflows.
we
Large community: Selenium has a large and active community of users and contributors.

providiﬂg support, documentation, and code examples.

Scalability: Selenium can scale to handle large and complex web applications, making it

suitable for testing enterprise-level applications.

3.4 BEAUTIFUL SOUP

Beautiful Soup is a Python library used for web scraping tasks. It is designed to make it
easier to extract data from HTML and XML documents by providing a set of tools for
navigating and searching the document's structure. With Beautiful Soup, developers can
parse an HTML or XML document and extract specific information from it. The library
provides methods to search for tags and attributes, navigate the document tree, and extract the
text and attributes of specific HTML or XML elements. One of the key advantages of
Beautiful Soup is its ability to handle poorly structured HTML and XML documents. It can
work with documents that have missing or incomplete tags and can also handle documents
with invalid markup. Beautiful Soup can repair the broken HTML or XML and parse it
comrectly, making it an ideal choice for web scraping tasks where the data source 1s not
always well-formed. Beautiful Soup can work with different parsers, including the built-in
Python parser, Ixml, and htmlSlib, among others. This makes it a versatile library that can
h‘a“dle differen types of HTML and XML documents. Overall, Beautiful Soup is a powerful
brary fo web scraping tasks that simplifies the process of extracting data from HTML and

XM,

documense T : -
cuments, s ability to handle poorly structured documents and work with diflerent
18
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s makes itan ideal choice for many developers and business,

p:\l'SC

) use: Beautiful Soup has a simple and mtuitive synt

pasy 1€ ax that makes it easy for

peginners 10 use.

Robust parser: Beautiful Soup uses a robust parser to navigate through HTML and XML

documents, which makes it easy to extract data even from poorly structured documents.

Extensible: Beautiful Soup can be easily extended with new parsers and functionalities using

plugins and extensions.

Cross-platform: Beautiful Soup works on multiple platforms, including Windows, Linux,

and maCOS_

Large community: Beautiful Soup has a large and active community of users and

contributors who provide support, documentation, and code examples.

Integration with other tools: Beautiful Soup can be easily integrated with other Python

libraries, such as Pandas and NumPy, for further data analysis and manipulation.

Fast and efficient: Beautiful Soup is fast and efficient in handling large and complex web

scraping tasks, making it suitable for processing large amounts of data.

.5 PANDAS

‘andas is a versatile and widely used open-source data analysis hbrary for the Python
Togramming language. Its core functionalities are built around two main data structures:
eries and DataFrames, which enable users to perform various operations on structured data,
uch as cleaning, transforming, aggregating, and visualizing data. With Series and
)alaFrames, Pandas offers numerous data manipulation and analysis tools. It provides
fficien methods for filtering and selecting data, handling missing data, merging and
L""ll“‘l)i“}:{ data, and performing statistical calculations. Pandas also mcludes extensive time-
Cries

lunCli()nnIity that can handle irregularly sampled and nussing  data with case.
19



o ned for aits compatibility RUT
pandas 18 FeNOWINC I y with a vagy Fange
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fitic in varwous e tormats; mcludimg €Sy oy
v jwrie data in vark - - Excel, S0 databases and 150
\ 1 1
an . — s
cad M | as ACCESS and process data from various wely APIs. Pandas aleo ffers | (il
s also offe O er fu
a8 WL . ) . L i v ) ) )
iles: atioh ools for creating custom and interactive plots and charts, using Maioltii
suahza s | o
ara VF : ey s 18 a crucial library for data .
Jal  jibrarics. Overall, Pandas 1s a crucial library for data analysts and data <cienrier
“\1 . .
{ Oll 1 ) J e 1y rnen 5
L i cructured data in Python. Its flexibility, case of use, and extensive set of 100
y O - | |
Arking ¢ - s i
work dispensable tool for data analysis in Python,
oan At :
ot an 1
mf\l‘L

a handling: Pandas provides fast and efficient ¢

o ata handling tools. allowino 1 ers
cient de 7

Efl

K with large and complex datasets with ease.
ork v 2
10 wol

| cleaning and preparation: Pandas has several built-in functions for d

" ata cleanine and
Da h

ation, such as handling missing values, removing
I ’

duplicates, and transformine data
prepa .

[)’pCS.

powerful data analysis: Pandas has powerful data analysis tools that enable users to explore.

filter. and aggregate data easily.

Integration with other tools: Pandas can be easily integrated with other data analvsis and

visualization tools, such as Matplotlib and Seaborn.

Flexibility: Pandas is highly flexible and can handle a wide variety of data formats. including

CSV, Excel, SQL databases, and JSON.

Easy to learn: Pandas has a simple and intuitive syntax, making it easy for new users to

learn ang use.

L g . 1 1 ) 'S o gl 3
arge COmmunity: Pandas has a large and active community of users and contributors.

Provid; :
Mg support, tutorials, and code examples.

3.6 DA'I‘]QTIME
The: i ;
date i es ‘
Aletime Package is a built-in Python module that provides classes tor workimg wath

dajee
1”(,‘ l””('\

and time intervals. 11 is widely used i Python applicanons for tasks uch as

~

20
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o events, working with time zones, and schedul;
! N taghke
LA ]

e \I-‘”Hl‘”
(i ‘ ;

Jasses N (he datetime package include:
gy '

A class that re yesents a date ¢ ime ohi -
d,,u\lil""‘ A clas ] a date and time object, mcluding year, month. d
L G e . dal, onth. da,
|, and microsecond. It provides methods for performi o
§ ming

. _\‘L‘(‘U"( |
arithmetic operations

inutes
1a(€8 COmpm'ing dates, and formatting dates as strings
on date .
A class that represents a date object, including
date: / i ng year, month, a
’ ., and day. It Vi
4 provides

for \\/Ol'}(in(..’ Wllh (laleS, such as computi e di
me‘hods puting th dlm:rence I |

. between two dates
0 €S,

g‘onnaning dates as strings, and checking if a year is a leap year

—_ at represents a time object, including h i
time: A class th ject, includi our, minut '
g ) e, second, and microsec
3 econd

It provides methods for working with time, such as formatting time as a string and :
g converting

jme to a timestamp.

tmedelta: A class that represents a duration or time interval, such as the difference betwee
: ‘een
wo dates or times. It provides methods for performing arithmetic operations on time

intervals, such as adding or subtracting days, hours, minutes, or seconds
A .

Th : : . , ;
e datetime package also includes functions for working with time zones, such as timezone
and tzin ‘ ‘ ing ti

fo, which allow developers to handle daylight saving time and time zone conversions.
Overall i i

, the datetime package is a powerful tool for working with dates, times, and time

illtEr\ra]S n - - : . %, 3
Python, providing a wide range of functionalities that can be used for varous

applicati i : . L
ons, including data analysis, web development, and scientific computing.

3T REQUESTS

arty library in Python that allows developers to make

The r .
'equests package is a popular third-p
lt

HTTp
ndle the responses in their Python code

o fequests to web pages and APIs, and h

vides o o

"L‘quc:: ;l simple and elegant way o interact with web services, including GET and POST

"lf‘ley‘ % 0”"' '?“h”]iSSiOn‘ file uploads, and more. Using the requests package, developers can
end HTTP requests and retrieve responses by using i simple and muuine APL The

I
\ ,l)(,“(.(. i
L ()|) el ¢ - \ s
ject can be parsed to extract data such as HTMIL content, JSON, and other formats

21
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« of the requests package mclude:
Ny 11‘.

fcatu

Yy

R S—
I 1 for (TTP and HTTPS protocols
: )M
‘\“PP(

or various HTTP methods such as Gl pOST PU

Support i S DELETE, and more

andling of query parameters, request headers,

Easy b and cookics
. LA ]
|(-in support for authentication and session Mmanagement
. Bu
; ' loads

. 1 for file uploads and downloads
o Suppo!

Customizable timeouts and error handling
L

Compatibility with third-party libraries for parsing and handling response data. such
. _ 5 08

as BeautifulSoup and JSON.

The requests package is widely used in various applications, including web scraping,

qutomation, testing, and building web services. It is also used in data analysis and scientific
[t

computing, as it allows developers to easily access and process data from web APIs and

services. Overall, the requests package is a powerful and versatile library in Python for
making HTTP requests and handling responses, and it provides a simple and intuitive API for

developers to work with.

3.8 JSON

ISON or JavaScript Object Notation is a lightweight format used to exchange data between
different systems. It is a text-based format comprising of key-value pairs. The keys are
always in string format while the values can be strings, numbers, booleans, null, arrays, or
other JSON objects. JSON data can be easily parsed and converted into various programming

languages, including Python.

Python has a built-in module known as 'json' that encodes and decodes JSON data. This

module enables developers to convert Python objects to JSON strings and vice versa easily.

he 'json module also provides various methods for formatting JSON data in a readable

form ; . .
at and handling exceptions during the encoding or decoding process.

Dey . . :
elopers cap use the 'json. dumps()' method to convert Python objects to a JSON string,

and he ) ) . . .
he “json loads()' method to convert a JSON string to a Python object. The 'json.load()

and 'i¢
S0 : \ . TN
on.dump()’ methods can also be used to read and write JSON data to and from a tile.

The ;
1500 pack: : . . ;3 Co T
Package in Python has several options for customizing the encoding and decodmg

])H)QC .
o Mstance, developers can use the 'json. JSONEncoder' class to customize the way

)



bicets pet encoded mto JSON, or the 1SONJSONDe
yihon 0

s get decoded into Python objects.
hll

codey!
‘lass to Customize how

" rackage in Python provides g «
y, the 'json’ packag y provides a simple and yger- friendly interface |
erface for

ations. It is commonly used for exchangj
¢ J

| client- _side and server-side applications, loggmb data,

and ¢ . L
.ct\“ ¢ st(mng configuration files

_with JSON data in Python applic
\mpny ring data

| CHROMEDRIVER

C lu‘omeDrivel‘ is a standalone executable program that enables the Google Chrome browser
o communicate with the Selenilum WebDriver. 1t is necessary for automated testing of web
applications with Selenium and Chrome. ChromeDriver is available for different operating
wystems such as Windows, Linux, and macOS. ChromeDriver allows Selenium to interact
with the Chrome browser just like a human user would, performing actions such as clickine
puttons, filling out forms, and navigating through web pages. This makes it an essential
component for automated testing of web applications, as it enables developers to test the
functionality and performance of their web applications under different conditions.
ChromeDriver can be downloaded and installed from the official Chromium project website.
Once installed, it needs to be added to the system PATH variable so that the operating system
can locate it. To use ChromeDriver with Selenium, developers can create a new instance of
the ChromeDriver class in their Python code and pass it the path to the ChromeDriver
executable file. This creates a connection between the Python code and the Chrome browser,

allowing the developer to automate actions and test their web applications.



CHAPTER 4
METHODOLOGY

lRpQUlRlCM ENT ANALYSIS
“ J
alysis determines the requirements of a new system. This project analyses

Requircmcn( an

ot and resource re

Jent includes input and output requirements it gives the wants in term of

uirement, which i i ;
. produ q ; is required for this successful system. The

[woduct requiren
pput 10 produce (he required output. The resource requirements give in brief about the
|

oftware and hardware that are needed to achieve the required functionality.
.\

dware Environment

41.1 Har
Hard Disk : 500GB and Above
RAM : 4GB and Above
Processor 13 and Above

412 Software Requirements

v Operating System : Windows 7 . 8, 10 (64 bit)

Y Software : Python and PyCharm Community Edition

Y Tools ; Chrome driver and packages like Pandas, Selenium,
BeautifulSoup

42SYSTEM DESIGN

v Identi . . :
dentify (he target website: Determine the website from w

v
a elements and structure that will be

hich the data will be scraped.

Define thc‘ data to be extracted: Identify the dat
extracted from the website.

Set Sl : ) . o
b up Selenium WebDriver: Configure Selenium WebDriver to open the website n a
0 Ny ¢ . .
wser and interact with its elements.

Navipate | ! ‘
; gale 10 target pages: Use Selenium to navigate to the target pages that contain the
ata 1o be scraped.

Fxtry '

XUrac ; ik ' | |
p'm‘ L HTMI, content: Use Beautiful Soup to extract the H'TML content of the targct
ay oS

24



databasc.

Get up error handling: Implement error handling to deal with comm
VAR

arise during the scraping process, such as connection errors or page load failures
/ Tmplement data processing and analysis: Implement dat

cl
/ Setup automated scrapipg: Set up a schedule or tri
Jutomatically at regular intervals.

43ARCHITECTURE DIAGRAM

Web Scraping Steps

Perform GET
Request

i_? @ Target Website

Get HTML Response
; of
L Parse HTML
i Document
ﬂdenﬂfy HTML Elements

t:ontaining desired data

. Extract desired
~data for later use

Fig 4.1

0N 13sues that may

a processing and analysis
can. transform, and analyze the scraped data. g e

gger for the scraping process to run



. HTTP Over HrTp Server
selenium WebDriver

Architecture

Browser Drivers

Real Browsers
| . age
I clenium Languag

‘ FirefoxDriver
} gindings Firefox Browser

i ChromeDriver Chrome Browser
Java JSON ere,: OperaDriver Opera Browser
c# * Protocol

python . SafariDriver
Ruby

. Javascript HTMLUnitDriver [MHTMLUnit Browser

Safari Browser

EdgeDriver Edge Browser

HTTP Quer HTTP Server
—
Fig 4.2

4.4 USECASE DIAGRAM
o "K—Wh~~'-‘&"a,‘ P T \.\"
oo irroad { Marketing | | el Etate |

\ I / o

| Research ‘ ’ l\ ; Tmm@

P ,z"fﬁ ™ | Machine ‘i

‘ sparte | sacial Mediu] | Learning

'._v Analytice L i 4 L
Fig 4.3
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Y

Mapping Pages
to be scrapped

!

Creation of
Source Code

__Q ‘——QP

!

Testing Preparation

—

!

Time measurement of
web scraping execution

B

15

Measurement of memory

—

usage
: |
Measurement of data
usage
: |
Compare the
measurement results

|

Fig

Make a Conclusions

—©

!
<>
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) |

AL

N1

Inst

Ope

1

f‘\ll“x'l'.-\'l‘l()N

all the pecessary packages:
python (it not already nstalled)
Selenium. ‘pip install selenium’

Beamif“l Soup: ‘pip install bonnlil‘ulsmnp4*

pandas: ‘pip install pandas’

Do\mload the appropriate driver for your browser (2. chromed
o -2 medriver for ¢
and make sure it's in your system path. r for Chrome)

1 a browser using Selenium.

Navigate to the webpage you want to scrape.

gxtract the HTML content of the webpage using Selenium

parse the HTML content using Beautiful Soup.

Find the elements you want to extract using Beautiful Soup

Extract the data you want from the elements and store it in a pandas DataFra
me.

Close the browser.

o



CHAPTER 5
RESULT AND DISCUSSION

5l e contains various information about flights such as g ti
estination cjt
y and

The €8V i 1 pri
' the flight travel, price of the flight ticket. ai;
qation of g et, airline company 4
Y, airport code

-~ du
1 date, Llllk for a direct access and minimum pl’iCG Th pytho
' - hon program wj
g will

prys
Jate. returt

ol

m‘]l[ » 3 P
i les specific to certain airport. Every csv fi

e csv 1 : ;
tiple € le will contain information as

nerdte mul

men[ioned above.

< USES oF THE EXTRACTED INFORMATION

The extracted flight ticket information in CSV files can be utilized in various ways. One of the

mos! common use
olers can use the data to compare prices across different airlines and travel dates. enabling

s is for price comparison and analysis. Travel companies and individual

[rav
iem to make well-informed decisions about the best deals. Moreover, the information can be

slized for market analysis and forecasting. Airlines and travel agencies can study the prices

wer time to identify market trends and adjust their pricing strategies accordingly. The

atracted data can also be used to predict future prices, aiding travelers in finding the best

fals. Another use for the CSV files is to analyze customer behavior and preferences. By

“amining the search and purchase patterns, travel companies can gain insights into customer
pieferences, such  as preferred travel dates and destinations. This information can help
¥sondlize marketing and enhance the overall customer experience. In conclusion, the
“Hacted flight ticket information in CSV files through web scraping 18 @ valuable resource tor
e “mpanies, individual travelers, and researchers. The data can help in decision-makine.

”“Dmv "
cp - . nerlence
Pricing strategies, and enhance the overall travel experiente
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CHAPTER ¢

CONCLUSION AND FUTURY;

web scraping can be a powerful too for EXtracting jnfy,
1\10“

matl()n abo ut
g S Using tools such as Beautiful Soup and Selenium flights fro,

y 1

ages. extract data, and then store it in a structured format, Tth:dp(:s“b]e 10 Mavigat
p”poses such as analyzing trends in airfare prices, creai e b
i . provid‘““ recommendations for travelers, [t ig important ¢
s, © be subject to legal and ethical considerations, s i ig imp

In
8 2 comparisop, too] for

0 note, however that wep

g ma

Ortant t
- O €nsure that yoy gre

g 2 in a responsible manner and in compliance with any applicable Jaws and webs
website

s of service.

(FUTURE WORK

e studies could focus on improving the accuracy and reliability of web scraping techniques for
wlecting airfare data. This could involve developing more sophisticated algorithms for data
alection and analysis, or using machine learning techniques to improve the accuracy of
medictions for future airfare prices. Another possible direction for future research could be to
tglore the potential ethical and legal issues associated with web scraping in the travel industry.
lis could involve examining the privacy concerns associated with collecting and analyzing large
founts of personal data from travel websites, or considering the implications of using web

i i s - - e ies could explore
“g 10 gain a competitive advantage in the industry. Additionally, future studies could exp

I - : : la Or customer
Mental for integrating web scraping with other data sources, such as social media or custome

could mvolve
o Provide a more comprehensive understanding of the travel market. This ¢

( ae “oce\\ln“
lome ew methods for data integration and analysis, or using natural language ¢

W ’ l N {
I S ne( “\ (hL \h\‘
al ¢ ) ) S

Cafo
Undation for furyre research exploring the potenti -
pin s Qe

Ying s erher nvestigation
r » - - uennes for further mvestit
Mlight details, and offer a variety of avenucs for fu
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v (CODE
QURCES o

il
)Il .1‘\
mpt

 lib2t03 PEEE T
(lib import EC

en2 import driver
|i'0l

-]
from (eln®

port requests

m d
it pandas as P

jmpo
alendar

import ¢ .
e import datetime

from datetim

from time import gmtime, strftime
0

from bs4 import BeautifulSoup

fom selenium.webdriver.support. wait import WebDriverWait

APPENDICES

defscrape_kayak(start=", end=", airport='OPQ"):

nn

This function scrapes flight information from the kayak explore page.

Parameters:

start, end, airport - integer representing earliest possible departure date

n YYYYMMDD format, integer representing
three letter code for starting airport. When both are start and end are

left blank, results are returned from present date to one year in the

future.

Returns:
df -

a data frame containing all destination cities and corresponding

flight nformation returned by the scrape

LT

f Formal the be

#starg - »
it &depart=' str(start)
Fend -
W&oy I str(end)

ginning and end dates to insert them into the URIL

latest return date, string with



Ak, P(/g/h()lI/()I]/L\])l()lC«l])l/(lL&llll«lll()ns Rairpory OPO&byg
DC ger & de

ation &ﬂlj_,th

\\\\\\.k \\

K 1023003
1(—51.82490080841914&topRight]

ripdurationrange=4%2C7&dur PArt 202300
J0&LI] )

le,Ru,htl

plsee 468 1g&bottomLeftLon=-
’7()

3058% 999&zoombevel=5&selectedMarker= &themeCode-
m()(,874 e Ode"&SCICC(C(lDeg' .
tin "
| :(“_ nation

(= "O/OY 0]]10/0d
formd
res = False

try: - .
s= pool(datetime strptime(start, format))
res =

except ValueError:
res = False
if res:

4 print(reS)
url = "hnps://www.kayak.com/s/horizon/exploreapi/destinations?airport=” + airport -

"ghudget=&depart="+ start + "&return="+ end +
"gripdurationrange=4%2C7&duration=&fli ghtMaxStops=&stopsFilterActive=fa]se&topRiuhtLat
=51.82490080841914&topRightLon=8.962652968749989&bottomLeftLat=28. 636584579286538
&bottomLeftLon=-
2632543296874999& zoomLevel=5&selectedMarker=&themeCode=&selectedDestination="

else:

url = "https://www kayak.com/s/ horizon/exploreapi/destinations?airport="+ airport

"&budget:&tripdurationran 2e=4%2C7&duration=& flightMaxStops=&stopsFilter Active=false&to
PRightLat=51 8249008084191 4&topRightLon=8.962652968749989&bottomLefiLat=28.63658457
9286538&bott0mLeﬁLon:-
2(’»32543296874999&200111Level=5&selectedMarker=&themeC0de:&selecledDestinmiom"

I =
“Sponse = requests_post(url).json()

df- pd.DataFramC(

Y — . 5 \ as! D L )
COlumng=[¢ ity 'Country’, 'Duration’, 'Price’, 'Airline’, 'Airport’, ‘Depart’, ‘Return’, Link'|

for
I” lf“] - » . .
2e(len(r Csponse['destinations']))



‘)Un.‘cl y(iL‘Sl ”"" 1018 ” ||
cs S | | |
” ]“l(\
‘ kl" (

Max ation'].
[ MlightMaxDuration')
o “n;n jon| e
des

[ ightInfo'l['price’]. destin
natic “
destt

name!

aton['airlipe ],

ion[‘airport']['shortName'], pd 1 dalctimc(dQ :
nnl[()n <
dest!

Hination "‘Cpartd'l) date()
| wtimc(dcstinati(m['rclurnd'])‘datc(),
{0 da
Pd'

//kayak.com' + destination['clickoutUrl']
| -/ .
str(‘htp:

)))

ow
IOL[‘] t

df groupby(['City']).1dxmin(). astype(int)

- df g

cfy mins 1= df loc[city_mins['Price'] to _hist()].Price
\hnprlce ¢'] = df'Price’].eq(df['MinPrice']). astype(int)
s MinPric

dt df loc[city_mins['Price'].to_list()]

:if=

s|it h Where some “l"hts are returned W]th Unreallstl(‘,ally
1tc
- There ]S a B

those entries.
e'll remove

es, SO W

£ pric

= df where(df['Price’] = 999999) dropna()
jr=df

return df

=amport="OPQ’
*9art=20230601"
*e1d=20230630"

Gata = datetime‘strptime(start %Y %m%d")

Tes = datetime Strptime(start %Y %m%d'). month
e andar month_name[data. month]

lday -Year)

I MLy MXP'UNAP'ILIS| MAA]

f{J”;!

Inin ()nyns
Hdf-

“"PL kayak(siar, end,origin)
ff
Lrape kayak(,

I( ; / "
L8y ((Jrﬂd/"Sll“il]lC(”(V()Y(V()ln()/n(l”/ulI(]«'uf\/l \
1|I|H||())

()lip“] I i‘c

airport Origim)

2023 1 esvindey Valse)
alendar month name|mes|tt 202



i inlo [
“ 's‘ls.g'.cl(llRI,)

“'qllt‘

up H""”m"'l‘\(“‘l’("-C(Hllcnl, html parser')
SU ' "
mup,ﬁn(l( 'tbody")

L find ATICLE)

Hi

0"
infos_TOW = i find All('td")
for inde%, jio enumerate(infos_row):
ifindex == 0:

attack_number = j-text.replace("\n', ").replace(\t', ") replace(" ' Y

if index == 1
narrations = j.text.replace(\n’, ").replace("\t', ") replace("r', ")

if index == 2:
date of incident = j.text.replace("\n', ").replace("\t', ") replace("r', ")
if index > 2: |
continue

try:
rest_info.append([attack_number, narrations, date of incident
datetime.today().strftime('%Y -%m-%d %H:%M")])
except:

continue

df pirates = pd.DataFrame(rest_info, columns=["attack_nr', 'text’, 'date_of_incident’.
scrape_date']) -
df pirates['text'] = df pi
dfﬁp#rates[ text'] = df pirates["text"].apply(lambda x: x.split("Posn: ")[1])
_pirates['location'] = df pirates["text"].apply(
lambda x: 11 i '
a x: x.split(",")[1].split(".")[0] if ":" in x.split(",")[0] else x.sph(".")[0])

df pirates["
es|'o . "y . \ : " \ N
[ geo lOCﬂthﬂ ] = df plrates[' location ].apply(gel_locanon 7C00rd\nﬂtes‘

if jsonify-
result = i
ult=df pirates.to_json(orient="split")
parsed = Jjson.loads(result)

I'CI ll ) | 3
m JS()I].(IU lﬂ|)S( Pa I’SC(')
L'|SL':
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ouTPUT SCREENSHOT

when the python program gets executed, it will create different csy files for each ai
: airport

and the files will contain specific airport code in its name (MAA is the code for Ch i
ennai

airport)

2023-4-21/;1316.8,1.8
85-11/2823-85-18/,1433 8.1

3i~ -su 218.8,1.9
(A28, 9/2823- a«~zsf.1ss'- 8,1.8
§(2823-84-16/2023-86-17/,1514.8, 1.8
3:84:18/2623:04-25/,584.0,1.9
can/€11gnt: [282378518/2823,85-17/, 64810, 1.8
ttn://ka k! Con] £L1ahts/NAR-FRA/2623- B4-38/2023-05-84(,739.8,1.8
k con/fLignts/MAA-ANS/2023-05-88/2023-05-25/,878,8.1.8
:0n/ FLIGNTS /NAA-1ST/2023-69-29/2023-16-85/,682.0.1.8
o-lﬂghtsinu -RON/2623-85-24/2023-85; -31/,594.9,1.9
co-lnluhtsllm-uslzus 84-13/2823-84-20/,1835.9,1.8
Mkl k. cqnll’uqhtllw-l‘ll.lls"l-eﬁ -83/2023-84-07/,1786.8,1.8
.:g’-lfuwnlm-mlzm-aa -82/2025-06-89/,129.0,1.8
‘fmnt:Inu-asnlzm-es-asim:-as-nt

10 xa.zaza u-u 2028-04: 1 Dl! y, y oplNthHM -DX8/2023r84-14/2023-04- m 249 e 1 ]
l\! limnhlll,zoa! er, zy,zazs 8472 ) [ 1600/ fLighta/HAA-HNL /2023 <84-20/2023-84-27/,454,08,1.8
;,s o8 a,Hultiple Mnum,zhp 2023:06- 19,:m 90 u.nttmmmk eo-lfuqnulm -EWR/2023-06-19/2023-08-24/,1390.0, 1,8

4 I
B ﬂﬂkll,mjuipln AlrLines ATH,2025-86-27, 1025-“ 83, Mlpl//klvqk.cwlﬂlamllﬂh\ =ATH/2023-08-27/2023-89-03/,784,0,1.8

19 ntent//kavax, con/tLioghts /HAA=DFW/2823-08+12/2023-85=19/ 1576 .0.1.8




These csv files can be visualized in a structured way using Microsoft Excel

Al

&~
1|
2 Incheon

3 Paris

4 New York

5 Los Angeles

6 Copenhagen

7 Madrid

8 'San Francisco

9 Bangkok
10‘Miarni

11 'Boston
127:Vienna

13 Lisbon

14 Frankfurt am Main
15 XAmsterdam
1§Istanhul

17 Rome

18 Las Vegas

19 |Atlanta

20 |New Delhi

21 Berlin

22 |Seattle

23 Dubai

24 | Manila

25 Newark

26 |Athens

27 |Dallas

4 F\_’ﬁ
E,—-Counlry

S city

B

South Korea
France
United States
United States
Denmark
Spain

United States
Thailand
United States
United States
Austria
Portugal
Germany
Netherlands
Turkey

Italy

United States
United States
India
Germany
United States
United Arab Emira
Philippines
United States
Greece
United States

c D E F
Duration Price Airline
1780 585 Multiple Airlines ICN
960 674 Air India PAR
2555 1316 Multiple Airlines NYC
2160 1488 Multiple Airlines LAX
2160 714 Multiple Airlines CPH
1460 847 IndiGo MAD
1970 1409 Multiple Airlines SFO
205 210 Thai AirAsla BKK
2341 1302 American Airline: MIA
1360 1514 British Airways BOS
1255 504 Multiple Airlines VIE
2605 648 Multiple Airlines LIS
2295 739 Multiple Airlines FRA
1750 870 Multiple Airlines AMS
1425 602 Air Arabia IST
1190 586 Multiple Airlines ROM
2098 1605 Qatar Airways  LAS
2190 1706 Multiple Airlines ATL
175 129 Multiple Airlines DEL
2725 604 Multiple Airlines BER
1860 1650 Multiple Airlines SEA
760 268 Oman Air DXB
610 454 Malaysia Airlines MNL
1435 1398 Multiple Airlines EWR
1820 706 Multiple Airlines ATH
2179 1576 Multiple Airlines DFW

Fig 7.3

G

Airport Depart

4/30/2023
5/30/2023
4/14/2023
5/11/2023
5/15/2023
6/11/2023

5/8/2023
8/24/2023
4/19/2023

6/10/2023

4/18/2023
5/10/2023
4/30/2023

5/8/2023
9/29/2023
5/24/2023
4/13/2023

6/3/2023

6/2/2023
5/13/2023
4/13/2023
4/14/2023
4/20/2023

6/19/2023
8/27/2023

5/12/2023

Return Link

H I

5/5/2023 http://kay

6/3/2023 http://kay
4/21/2023 http://kay
5/18/2023 hutp://kay
5/19/2023 http://kay
6/16/2023 http://kay
5/15/2023 http://kay
8/31/2023 http://kay
4/26/2023 http://kay
6/17/2023 http://kay
4/25/2023 hitp://kay
5/17/2023 http://kay

5/4/2023 http://kay
5/15/2023 http://kay
10/5/2023 http://kay
5/31/2023_hﬂp://kav
4/20/2023 http://kay

6/7/2023 http://kay

6/9/2023 http://kay
5/17/2023 http://kay
4/17/2023 http://kay
4/21/2023 http://kay
4/27/2023 http://kay
6/24/2023 http://kay
9/3/2023 http://kay
5/19/2023 http://kay

| J
MinPrice is_MinPrice

585
674
1316
1488
714

1409
210
1302
1514
504
648

870
602
586
1605
1706
129

1650

268
454
1398
706
1576
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