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Abstract

In this paper, algorithms are developed and tested to automate tasks like web scraping, extraction
of stock price data and its analysis and Bulk Email generation. Web scraping is a special method
used for the extraction of data from the World Wide Web (WWW) and saving it to a file system or
database for various types of data analysis. It is sometimes referred to as web extraction or web
harvesting. The Hypertext Transfer Protocol (HTTP) is frequently used to scrape web data. Web
scraping is widely recognized as an effective and powerful technique for gathering significant
volumes of data due to the massive amount of heterogeneous data continuously generated on the
WWW. In this paper algorithms are designed for storing and searching details of a product in the
Flipkart website, predicting stock market prices, and sending automated mails to a number of
recipients. Algorithms are coded in Python using libraries like Tkinter for GUI purpose,
beautifulSoup for extracting data from HTML and XML format, urlLib for URL handling and
TimeSeries for timestamps and tracing open, high, low, close, volume of the equity for stock market
pricing and analysis.
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1. Introduction

Python is an interpreted, object-oriented, high-level, dynamically semantic artificial language
[1]. Itis particularly desirable for Rapid Application Development and to be used as a scripting
or glue language to tie existing components together. This is because it has high-level built-in
data structures, and supports dynamic typing and dynamic binding. Python’s support for
modules and packages allows the program to be modular and code can be reused.

The extensive standard library and the python interpreter are freely distributable and available
in source or binary form for a number of processors. With python several computational tasks
can be automated without human intervention [1].

A number of tasks that were formerly done manually have now become more productive,
dependable, and/or quick with the help of computer automation. Compared to other
programming languages, python offers a pleasant, accessible syntax that’s simple to read and
grasp. Additionally, because it’s open-source, an unlimited selection of tools, libraries,
frameworks, and support is readily available [1]. Because of this python is one of the most
preferable languages for tasks related to computer automation. The rest of the paper is
organised as follows. Section 2 presents the literature survey. Tasks that are automated are
discussed in Section 3 and Algorithms developed for the Automation are discussed in Section
4. Finally the paper is concluded in Section 5.

2. Literature Review
2.1. Python and the Other Languages

Python is an open-source programming language that supports a variety of automation related
frameworks for unit, end-to-end, and integration testing. Majority of the other languages like
JavaScript strongly focus on front end development and testing of automation framework [2].

The Python frameworks PyTest, Robot, Nose 2, Behave, Lettuce, and Testify are used by more
than 2 million websites worldwide [3]. Microsoft offers automated testing tools like MSTest,
NUnit, and xUnit.Net [4]. They enable a large number of automated testers to do cross-border,
unit, and functional testing in order to strictly ensure consistency and extensibility throughout
code execution.

While the frameworks of the above languages are slow, Python’s framework is fast. Hence
Pythons with its library support is best suited for developing Automation tools.

2.2. Library Support for Python

° For Web scraping, Python includes libraries that can assist in integrating major protocols
like HTTPs, FTP, and SSL. These libraries enable quick and accurate data extraction in the form
of news from many sources [5].

° For Machine Learning Scikit-learn (Sklearn) and other libraries are available in python
[6].
° For Data Science libraries available are Pandas and NumPy [7].

° For Game development PySoy, a 3D gaming engine is available in Python 3. Further,
PyGame, a game development toolkit is also available [8].
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° For Audiovisual applications, TimPlayer and Clay are the libraries available in Python
[91-[11].

° For GUI and User Interface, Tkinter library is available. Some more toolkits include
wxWidgets, Kivy, and PYQT [12].

3. Tasks Automated In The Work

3.1. Web Scraping

Web Scraping is an automated technique to retrieve copious volumes of data from websites
[5]. Web scraping assists in gathering and storing unstructured data found on the Internet. The
major steps in the web scraping process are:

e Locating URL
e Page Inspecting

e Locating the Data to be Extracted

e Running the algorithm to retrieve the data

e Storing data in the necessary format

3.2 Extraction of Stock Price Data

A Python library named Pandas is used for the data frame, Matplotlib for plotting the graph
and Alpha vantage is used to get the stock prices from the API key. API key is used to get the
stock prices of Microsoft which has its ticker key as MSFT (Microsoft corporation). The
dataset is printed at specific time intervals. Next, the dataset of the prices are converted into
the pandas data frame. Using pandas data frame the stock prices data are converted into the
csv file format and stored in excel file [14].

3.3 Bulk Email Generator

An algorithm that sends personalised email to several recipients using the same template is
developed. It can be used to send a single email or email in bulk, it shows the status of the
email whether the email has been sent to all the users or not, password based login.

4. Automation Tools Used In Python

4.1 Automation Tool for Web Scraping

The GUI developed has the facility for searching and storing the details of a product from a
given website. Figure 1 shows the interface where the user can enter the name of the excel file
and the link of a website for web scraping. Figure. 2 shows the interface where a user can
search for a particular product present in the excel file. The search results are shown in Figure
3. This task is made to extract the product name, price of the product, and its specifications.

Python library urlLib is used to fetch URLs (Uniform Resource Locator). It can retrieve URLS
with the urlopen function. Next, BeautifulSoup library is used that can extract data from XML
and HTML files. It can carry out the task of traversing, searching, and modifying the parse
tree for the preferred parser. Pandas library is used for data analysis and storing data in CSV
format.
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Figure 1. Interface for entering csv file
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Figure 2. Interface for searching a specific
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Figure 3. Interface of the filtered results

The automation technique is shown in the form of flow chart in Figure 4. The algorithm first
fetches data from the website, for the current product details in the example of Flipkart
website. This is done by the urlLib library which uses GET, POST, and PUT methods. It uses
the data in JSON format. It has access to all of the data on the web page. Next, the
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beautifulSoup library extracts the product name, its price, its specification and stores it in
variables of python. Next, with Pandas library, the filtered data viz. product name, price,
specifications are stored in a

CSV file. For searching for a product, users can search for one which is present in the CSV
file. For that user has to enter the name of the product, name of the CSV file. With Natural
Language Processing [13] technique, the name of the product gets auto-filled when it passes
the threshold of matching of characters of 40 %.

ENTER URL AND EXCEL
FILE NAME

l

URLIB MAKES ACCESS TO THE
WEBSITE DATA

!

BEAUTIFULSOUP LIBRARY EXTRACTS
PRODUCT DETAILS AND STORES IT IN
EXCEL FILE

ENTER PRODUCT NAME
AND EXCEL FILE NAME

NO

NLP THRESHOLD= 40%

YES
DISPLAY PRODUCT PRODUCT NAME
DETAILS MATCHES

STOP

Figure 4. Flow chart of the task Web Scraping Using Python Applied on Flipkart

4.2 Automation Tool to extract Stock Price Data

Web scraping can be used to get stock prices. This is done using Python libraries such as
alpha-vantage, matplotlib, pandas. These libraries are used to get the stock data and store into
CSV file format for further processing. The prices of the stock are visualised through graphs
with details like opening, closing, highest, and lowest of the stock price. Further stock prices
can be predicted. If the change in stock price goes above the threshold value tool can give an
alert and necessary actions can be taken on a basis of the alert [14].

Flow chart of the tool developed is shown in Figure 5. The software uses pandas python
libraries for the data frame, matplotlib for plotting the graph and alpha vantage to get the stock
prices from the API key generated from the alpha vantage. In the next step API key is used to
get the stock prices of Microsoft which has its ticker key as MSFT. As shown in Figure 6.
Stock information viz opening, closing, low, volume of stock is shown with the timestamps.
This information is converted into the panda’s data frame and further to CSV format and stored
in excel file.

Next as shown in Figure 7. The closing price of the Microsoft stock is plotted by using the
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matplotlib library. Then the percentage change of the stocks is also calculated from the closing
price and if the percentage change is greater than the threshold the alert message is popped by

the tool to alert the user.

Figure 5. Flow chart for Extraction of Stock Price Data
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Fig. 6. Output that shows price prediction
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Figure 7. Graph between Close Price vs Date

4.3 Automation Tool to send Bulk Email

This tool can be used to send customised bulk emails to specific recipients using secure
Simple Mail Transfer Protocol (SMTP). The addressing and person specific content in the
email will be personalized while the remaining of the content will be common for all the
emails. The list of recipients can be specified using the excel file. Figure 9 and 10 shows the
interface for the tool. Figure 11, shows the email sent by the tool.

For the Tool for Bulk Email generation libraries like, smtplib, pandas, ImageTk, Tkinter and
SMTP are used. SMTP library is used for setting up the format of Email content, encrypt it,
and transfer email messages between the mail servers. IMAP library is used to retrieve emails
that have been sent [15]. Using these libraries the emails can be sent and received via any
electronic device that has Internet connectivity and SMTP or ESMTP daemons running in it.

Sender Email Setting

keyureekariyaa6822@g)

Figure 9. Home interface of the Bulk Email Sender
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Figure 10. Interface of Bulk Email generator

Figure 11. Output that shows receiver’s interface

5. Conclusion

This paper discusses the development and testing of Automation tools for web scraping, stock
price extraction from websites and bulk email generation. Python and the supported libraries
are used to develop the tools. The web scraping tool is successfully tested on the Flipkart
website, stock price extraction tool is tested on Microsoft shares and Bulk email generator is
tested for sending program invitations to students.
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