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Abstract

Database management has become an enormous tool for on-demand content distribution services, proffering required
information and providing custom services to the user. It also plays a major role for platforms to manage their data in such a way
that data redundancy is minimized. This paper emphasizes improving the user experience for the platform by efficiently managing
data. Keeping in mind all the new age requirements, especially after COVID-19 the sudden surge in subscription has led the
stakeholders to try new things to lead the OTT market. Collection of shows being the starting point, this paper improvises the
currently existing branches via various tables and suggests some new features on how the data collected can be utilized for
introducing new and much-required query results for the consumer.
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. INTRODUCTION

Unarguably, 2020 has been a year of COVID-19
pandemic which led to many businesses shutting down
and giving a major rise to entrepreneurship opportunities
throughout the world. The sectors which primarily
provided services over the internet or the sectors which
allowed the consumer to enjoy the services sitting at
home saw a huge rise in their businesses. Due to various
lockdowns imposed because of COVID-19 pandemic,

one of the sectors which was already on the rise till
the first two quarters of 2020- “Over-the-Top” (OTT)
platforms, saw exponential growth in the number of
subscriptions every month [1]. As per the reports of
Boston Consulting Group (BCG), the subscriptions grew
by over 60 %. The trend is expected to stay as life returns
to normalcy, said BCG, pointing to the propensity of
Indian consumers to now pay for content they are
watching. OTT platforms are investing heavily in content
creation and acquisition as they eye a large member base
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in India. Already, the number of hours spent per day on
digital video in India, according to BCG, has risen by
14.5 % in the last two years.

As a result, popular OTT service providers such as
YouTube, Netflix have seen an instrumental role in the
growth of data streaming, recording a staggering 140 %
rise in video streaming apps in Australia, India,
Indonesia, South Korea, and Thailand [2]. These
statistics show that there exists a strong opportunity for
OTT service providers to capitalize on digital media as a
strong communication channel [3].

As a result, the prime cause of quality, that is,
competition comes into the party, as competition forces
platforms to increase the features they offer to the
consumer, the foremost of them being the user experience
that binds the user to a platform [4] Due to this, many
consumers constantly search for products that offer them
better features at a cheaper rate. In this paper, we have
introduced some of the features to make the user
experience better and more efficient ways to manage
the data for OTT platforms to equip them to handle
queries better [5].

Il. OUR CONTRIBUTIONS

The rise in the number of users using OTT platforms
in the world, especially during the pandemic has
encouraged these platforms to bring and adopt new
technologies for a better understanding of their users.
Media convergence is transforming the media business
model. Film and television consumption over the internet
is forcing the breakdown of the traditional value chain
[6]. In this paper, we have inoculated a few unique
features that are part of our OTT platform DBMS project
and the same are enlisted for understanding users in
abetter way and providing them what they exactly need.

% Here the user is not only seen as a data generator but
data is also acquired from the website itself, protecting
privacy with encryption. Viewing hours are filtered
according to the shows which are further classified into
movies and shows, and with SQL it can be used to
generate more complex queries too.

% While our system provides convenience even to new
subscribers by using different combinations of relevant
shows, related shows and genres in SQL, which not only
helps us to collect data in these sectors for our new client

but also enhance their experience on our platform apart
from others.

% Our data sources include users as well as various
websites and the goal of our system is to provide detailed
information about the movies and series which can
effectively work even with a small amount of user
information.

% In addition to this, our project has the potential to sort
the data according to genre, actor name, even actor's age,
when a movie was released, Oscar nominations, PG
rating, inspiration behind the movie, the director, as well
as products related to a movie. SQL combinations can be
applied at the same time for this.

% We can also fetch data directly from the respective
OTT server and provide the data to the user to reduce data
redundancy and provide the following data for each show
including series too.

% From the beginning, its prime focus has been on online
streaming platforms such as Netflix, Amazon Prime, etc.
and the primary goal is to provide as much detailed
information as possible right from the created database.

Paper Organization

Section III gives literature surveys of existing research
papers, types of users of the database, and the SQL
queries along with output screenshots for the determined
models using the data grip platform. In section IV, we
give the proposed system of our project consisting of the
framework, Entity-Relationship Model, and Relational
Model. In section V, we have given the experimental
analysis of our project describing the software we used
some sample queries. In section VI, we conclude and give
the future scope of our work.

lll. LITERATURE SURVEY

Since the COVID-19 pandemic, there has been an
increase in the audience of OTT platforms making it a
very competitive industry. Times have changed, from
a single television being shared by many families in
a neighbourhood to a nuclear family sharing a Netflix
account and with it the content and need for content
has also evolved [7]. These platforms put in their best
efforts to collaborate with high-quality multimedia
content that is based on many factors, like the directors,
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actors, writers, production houses, ratings, academy
nominations, etc. [8]. Due to this competition, the
content becomes scattered among a range of OTT
platforms making it a tedious task for viewers to
watch the content they prefer. A viewer needs to buy,
manage, and search multiple platforms to watch that
single movie or that show.

Multiple papers and models are published that give
us a broad idea of how the audience of OTT platforms
has grown over time especially since the pandemic. Some
papers have :

(i) Designed models to manage multimedia content,

(ii) Studied business models of different OTT platforms
like Netflix, Hulu, etc.

(iii) That presents different views on how metadata can
be modeled, classified, extracted, managed, and applied
to support convenient handling of digital media [9].

Film and television consumption over the internet forces
the breakdown of'the traditional value chain [6].

The audiovisual, on-demand, distribution industry
is aware that its competitive advantage comes from
obtaining information from its users. Thus, Netflix has
become the example for internal data management and
the use of metadata demonstrating the use of information
that is flexible and adaptable to its environment [10].

So, we felt the need to develop a model that can relieve
the audience from the hassle of searching their favorite
shows and movies on various platforms and many more.

A. Identification of the Different Types of Users
and Queries

Our database is directed to three different types of
users. These users have access to different information
according to the category they fall in.

The three different types of users of our database are :

(1) Clients of the Database : The people who will use
the database for finding information about movies. This
group can be further divided into :

(a) General clients who would search the database for
any basic information about the movies, their actors,
director, awards won, etc.

10 Indian Journal of Computer Science * May - August 2021

(b) Specialized clients with more complicated search
requests like finding all the movies written by a particular
writer, finding movies that are inspired by real life
incidents etc.

(2) Contributors to the Database : The people who
will be adding new information to the database. These
people are different from the system administrators
because they can only add information based on some
pre-specified constraints.

(3) System Administrators : These people manage,
upgrade, alter, and program the database. They are the
same as database administrators.

B. SQL Queries

(1) The following SQL query lists the number of actors
in each country, sorted high to low. The output is shown
inFig. 1.

SELECT COUNT(Actor_id), Nationality

FROM Actors

GROUP BY Nationality

ORDER BY COUNT(Actor_id) DESC ;

Output(Fig. 1).

(2) The following SQL query lists the shows with IMDB
rating= 10. The output is shown in Fig. 2.

SELECTb. showname’, a. IMDB rating”
FROM “Critics Rating” a

JOIN “Show_id-name" b

ON a.show_id=b.show_id

WHERE "IMDB rating” =10,

Output (Fig. 2).

(3) The following SQL query lists the show id, show
Name and Writer for Shows whose writer is S. S. Wilson.
The output is shown in Fig. 3.

SELECT a. 'Show Name’, b. Writer, b. Release year”
FROM “Show_id-name”a



Fig. 1. Query 1

Fig. 2. Query 2
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Fig. 3. Query 3

Fig. 4. Query 4
JOIN “Collections _of shows b FROM Statistics a
ON a.Show_id=b.Show_id JOIN Platforms b

WHERE b.Writer="S.S. Wilson’
Output (Fig. 3).

(4) If you want to know the views/month for each
platform combined, then the group by query would be
as follows. The output is shown in Fig. 4.

SELECTb. Platform name", SUM( views/mo’) AS

"TOTAL®

12 Indian Journal of Computer Science * May - August 2021

ON a.Platform_id = b.Platform_id
GROUPBY b. Platform name";
Output (Fig. 4).

(5) The following SQL query will list the shows having
the total number of episodes less than 6 and number
of seasons less than 2 along with the name of the
production house that is producing the show. The output
isshownin Fig. 5.



Fig. 5. Query 5

Fig. 6. Query 6

SELECT b.Show_id,a."'Show Name’,c.Production_
Name ,b.Seasons,b.Episodes

FROM “Show _id-name’ a

JOIN TV series’b

ON a.Show_id=b.Show_id

JOIN Productions ¢

ON b.Production_id = c.Production_id
WHERE Seasons<2

AND Episodes <6
ORDER BY b.Seasons;
Output (Fig. 5)

(6) The following SQL query will list the movies starring
a male actor having age less than equal to 40, having
genre Adventure and PG rating of U/A. The output is
shown in Fig. 6.
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SELECT a.’Show Name ,b.Writer, b. Release year’,
b.Genre,e. Actor name’

FROM "Show_id-name" a

JOIN “Collections_of shows™ b ON a.Show_

id=b.Show _id

JOIN Director c ON a.Show_id = c.Show _id
JOIN “Actor_id-Show _id"d ON a.Show_id=d.Show id
JOIN Actors e ON d.Actor_id=e.Actor_id
JOIN PG _Rating fON a.Show_id =f.Show_id
WHERE Age <= 40

AND Genre = "Adventure’

AND "U/A" =1

AND Gender ="Male’

ORDER BY a.Show_id

Output (Fig. 6)

IV. PROPOSED SYSTEM

A. Framework

In our proposed system, the table “Collection of shows”
inherits each table from our database [11].

Various other entities are connected to the main table
which states various properties a show can constitute
of. All the entities which are connected to the main
table contain a foreign key as 'Show_id'. There are several
other entities that are interconnected but not connected
with the main table. For example, critics rating is
connected directly to the collection of shows table as
ratings will be purely for the shows and for which
show id is required for data generation. Thus, it is
directly connected to the main table whereas the
resolution table is connected to the subscription table
because the resolution property is based on the platform
on which the show is available.

Fig. 7. Proposed System
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B. Relational Model

Fig. 8. Relational Model
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C. Entity-Relationship Model

Fig. 9. E-R Model
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D. Explaining Schemas

Table I gives the description of schemas.

TABLE I.
DESCRIPTION OF SCHEMAS

Schema Construct

Construct Description

Collection of shows
o Releaseyear

o Writer

e Genre
Show-id-name

e Show name
Actor

e Actorname

e Gender

o Age

o Nationality
Actor-id-Show-id

Production-id-Show-id

Production

e Productionname
Critics rating

e IMDB

e Rottentomatoes
PGrating

o U

e U/A

o A
Platform-id-Show-id
Platforms

e Platformname
Subscriptions

o Required(y/n)
Availability

o Availability
Relevance

e Relevance
Duration

e Duration
Resolution

e Resolution

e Required

TVseries

Entity class, to model all the shows
Yearin which the show is released
Person who wrote the show
Genre of the show
Entity class, to model name of the show
Name of the show
Entity class, to model actors involved in the shows
Name of the actor who has worked in the show
Gender ofactor
Age of actor
Nationality of actor
Entity class, to model the connectivity between actor and show
Entity class, to model the connectivity between production house and show
Entity class, to model the name of production house
Name of the production house
Entity class, to model rating of the show
IMDB rating of the shows
Rotten Tomatoes of the shows
Entity class, to model PG rating of the show
Suitable for age 4 or above
Suitable for age 12 or above
Suitable for age 18 or above
Entity class, to model the connectivity between platform and show
Entity class, to model the name of platform
Name of the platform on which the show is streaming
Entity class, to model whether subscription is required or not
Whether subscriptionis required or not
Entity class. to model availability of the show on platform
Whether show is available on a certain platform or not
Entity class. to model the relevance of show
Whether the show is popular currently or not
Entity class, to model the duration of show
Duration of the show
Entity class, to model the resolution of the show
Max resolution available for the show
Subscription required or not

Entity class, to model the information about the TV show
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e Duration

e Season

e Episodes
Subtitles

e Hindi

e English

e Tamil

e Telugu
Ongoing

e Ongoing
Director

e Director
Related shows
Inspiration

e Inspired from
Nominations

e Oscarnominated(y/n)
Budget

e Budget
Statistics

¢ Views/month
Best of year

e Year

Actor nomination

e Actor Oscar nominated(y/n)

Duration of the show
No. of seasons of show
Episodes per season
Entity class, to model in which language the subtitles are available
Availablein Hindi
Available in English
Available in Tamil
Availablein Telugu
Entity class, to model whether the show is ongoing or not
Whether the show is ongoing or not
Entity class, to model who is the director of the show
Name of the director
Entity class, to model the shows which are related to each other
Entity class, to model from where the shows are inspired
From where the show s inspired
Entity class, to model whether the show is nominated for Oscar or not
Whether the show is nominated or not
Entity class, to model the budget of the show
Budget of the show
Entity class, to model the views/month of the shows
Views/month of the shows
Entity class, to model the best show of the year
Inwhich the show of was awarded best of the year
Entity class, to model whether the actor is Oscar nominated or not

Whether the actoris nominated for Oscar or not

TABLE II.
KEYS TO TABLE Il

Features

Description

F1

F2

F3

Fa

Here the useris not only seen as a data generator but we also acquire data from
the website itself, protecting privacy, and encryption. As far as the viewing
hours are concerned, we filter it according to the shows which are further
classified into movies and shows (and with SQL it can be used to generate
more complex queries too.)

While our system provides convenience even to new subscribers by using different
combinations of relevant shows, related shows and genres in SQL, which not only
helps us to collect data in these sectors for our new client but also enhance their

experience on our platform apart from others.

Our data sourcesinclude users as well as various websites and the goal of
our system is to provide as detailed information about the movies and
series as possible which can effectively work even with a smallamount

of userinformation [12].
Inaddition to this, our project has the potential to sort the data according to genre,
actor name, even actor’s age when a particular movie was released, Oscar nominations,
PG rating, inspiration behind the movie and director as well as production related to that
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movie, and even using SQL combinations for this can be applied at the same time [13].

F5 Also, we fetch data directly from the respective OTT server and provide the data to
the user to reduce data redundancy and provide the following data for each

show including series too.

F6 From the beginning itself prime focus has been on online streaming platforms such
as Netflix, Amazon Prime etc. and the primary goal is to provide as much detailed
information as possible right from the created database.

TABLE IIl.
EXPERIMENTAL ANALYSIS
Research papers F1 F2 F3 F4 F5 F6
Present paper v v v v v v
[10] v’ 0 0 [ v 0
[14] O O Vv O O 0
[6] 0 0 0 Vv O v
[15] Vv Vv 0 0 Vv v
[16] 0 0 0 Vv’ ] 0
[17] O v O O O 0
[18] 0 Vv 0 0 O 0
[19] 0 0 0 0 0 v
[20] 0 0 0 v ] ]
[21] v v’ 0 v’ v’
[22] O O O v’ 0

V. EXPERIMENTAL ANALYSIS

Table II shows the keys to Table III. Table III shows the
experimental analysis.

V1. CONCLUSION AND FUTURE WORK

The increase in usage of OTT platforms and other online
multimedia services has called for an improved database
management system. With the rise seen in subscription
to various OTT service providers, a fight over quality of
content and better user experience has emerged. One of
the ways of achieving this is better management of data.
By also providing more information to the user on the
content and providing improved filters, the same can
be achieved. This paper provides information on how a
user can be given better experience with the suggested
database management system. It can improve search and
sorting of data according to genre, actor name,

Oscar nominations, PG rating, inspiration behind the
movie, director, as well as production related to a movie.
While researchers are always finding ways to collect and
use the data effectively, this research aims to contribute to
the same and hopes that it helps in making better user
experiences and better products.

AUTHORS' CONTRIBUTION

Everyone collectively conceived to undertake the
topic and started the bibliometric analysis. Devansh S.,
Mustafa A. and Rushabh S. completed the Bibliometric
analysis while Aryan S., Khushi S. and Charmi S.
pre-processed the data and created dummy data for the
fields required as per the criterion. While Mustafa A.
and Devansh S. prepared the queries and ran each in
a separate software, Aryan S., Charmi S., Khushi S.,
and Rushabh S. prepared the manuscript. Khushi S.
and Charmi S. prepared the E-R model while everyone

Indian Journal of Computer Science * May - August 2021 19



else verified it and made necessary changes. Aryan S.
and Devansh S. compared the features with the other
published articles and provided the references.
Rushabh S. made a description of all the schemas.
Lastly, everyone proofread the manuscript and it was
submitted. Nishant Doshi guided and mentored
throughout the research process from start to end.

CONFLICT OF INTEREST

The authors certify that they have no affiliations with
or involvement in any organization or entity with any
financial interest, or non-financial interest in the subject
matter, or materials discussed in the manuscript.

FUNDING ACKNOWLEDGEMENT

The authors received no financial support for the
research, authorship, and/or for the publication of
the article.

REFERENCES

[1] E. Sundaravel and N. Elangovan, “Emergence and
future of Over-the-top (OTT) video services in India : An
analytical research,” Int. J. Bus. Manag. Soc. Res., vol. 8,
no. 1, 489-499. [Online]. Available:
https://www.J.binet.com/uploads/2/1/0/0/21005390/50.
02.08.2020 over-the-
top_ ott video services in_india.pdf

[2] “The state of mobile 2019,” App Annie. [Online].
Available : https://www.appannie.com/en/go/state-of-
mobile-2019/

[3] N. Kaewrot, P. Bunleas, and V. Sucharitchan,
“Opportunities and challenges of OTT (Over-The-Top)
services in Thailand : Proc. of the 2020 ANPOR Annu.
Conf.,” 2020. [Online]. Available:
https://journal.anpor.net/index.php/proceeding/article/vi
ew/164

[4] B. Ebru, Methodology for the regulation of Over-the-
top (OTT) Services: The need of a multi-dimensional
perspective . Int. J. of Econ. and Financial Issues, vol. §,
no. 1, pp. 101-110, 2018. [Online]. Available:
https://www.proquest.com/openview/c327c4c8e7982¢0

20 Indian Journal of Computer Science * May - August 2021

42326b58e2b193f3d/1?pgq-
origsite=gscholar&cbl=816338

[5] P. Seshadri, M. Livny, and R. Ramakrishnan, “The
design and implementation of a sequence database
system,” in Proc. of the 22th Int. Conf. on Very Large
Data Bases (VLDB '96). Morgan Kaufmann Publishers
Inc., San Francisco, CA, USA, 1996, pp. 99-110. Doi:
https://dl.acm.org/doi/10.5555/645922.673634

[6] Izquierdo-Castillo, J. (2012). Distribucion online de
contenidos audiovisuales : Andlisis de 3 modelos de
negocio. Profesional de La Informacion, vol. 21, no. 4,

385-390. https://doi.org/10.3145/epi.2012.jul.09

[7] D. Brindha, R. Jayaseelan, and S. Kadeswaran,
“Covid-19 lockdown, entertainment, and paid OTT
video streaming platforms: A qualitative study of
audience preferences,” Mass Communicator : Int.
Journal of Communication Stud., vol. 14, no. 4, pp.
12-16, 2020. [Online]. doi:
https://dx.doi.org/10.5958/0973-967X.2020.00020.4

[8] E. Ardizzone and M. L. Cascia, “Automatic video
database indexing and retrieval,” Multimedia Tools and
Appl., vol. 4, pp. 29-56, 1997. Doi:
https://doi.org/10.1023/A:1009630331620

[9] S. Boll, W. Klas, and A. P. Sheth, “Overview on
using metadata to manage multimedia data,” Multimedia
data management : Using metadata to integrate and
apply digital media, pp. 1-23, 1998. [Online]. Available:
https://corescholar.libraries.wright.edu/knoesis/809

[10] E. P. Fernandez-Manzano, E. Neira, and J.
Clares-Gavilan, “Data management in audiovisual
business: Netflix as a case study,” Profesional de La
Informacion, vol. 2, no. 4, 568-577, 2016.
https://doi.org/10.3145/epi.2016.jul.06

[11] Javaga M., “TV shows on OTT platforms.
(CCO:Public Domain)[dataset],” 2020. [Online].
Available: https://www.kaggle.com/javagarm/tv-shows-
on-ott-platforms

[12] P. Aigrain, H. Zhang, and D. Petkovic, “Content-
based representation and retrieval of visual media: A
state-of-the-art review,” Multimedia Tools and Appl.,
vol. 3, pp. 179-202, 1996.
https://doi.org/10.1007/BF00393937



[13]A.P.de Vries, G. C. van der Veer, and H. M. Blanken,
“Let's talk about it: dialogues with multimedia databases
Database support for human activity,” Displays, vol. 18,
no. 4, pp. 215-220, 1998. doi:
https://doi.org/10.1016/S0141-9382(98)00023-7

[14] J. C. Gavilan, “Estructura y politicas publicas ante
los nuevos retos de la distribucion y consumo digital de
contenido audiovisual. Los proyectos de Video bajo
Demanda de cine filmin y Universciné como estudio de
caso,” TDX (Tesis Doctorals En Xarxa), 2014. [Online]
A v a i 1 a b 1 e
http://www.tesisenred.net’handle/10803/247706

[15] Mareike, J. (2014) . Is this TVIV? On Netflix, TVIII
and binge-watching. Independent Scholar, Ringstr 36,
Berlin 12205, Germany.
https://doi.org/10.1177%2F1461444814541523

[16] De Vries, A. P, “MiRRor: Multimedia query
processing in extensible databases,” In D. Hiemstra, F. de
Jong, & K. Netter (Eds.), Language Technol. in
Multimedia Inform. Retrieval: Proc. of the Fourteenth
Twente Workshop on Language Technol. (TWLTI4).
(Twente Workshop on Language Technol. 14, no. 14, pp.
37-48, 1998. University of Twente.
https://research.utwente.nl/en/publications/mirror-
multimedia-query-processing-in-extensible-databases

[17] D. Stefan and M. Nelson, “Integrating
SQL Databases with Content-specific Search
Engines,” In Proc. of the 23rd VLDB Conf. Athens,
Greece, 2021. [Online]. Available:
http://vldb.org/cont/1997/P528 . PDF

[18] S. Nagaraj, S, Singh, and V. R. Yasa, “Factors
affecting consumers’ willingness to subscribe to
over-the-top (OTT) video streaming services in India,”
Technol. in Soc., vol. 65, 101534, 2021.
https://doi.org/10.1016/j.techsoc.2021.101534

[19] D. Samriti and P. Sharma, “OTT-existing censorship
laws and recommendations,” 2020. [Online]. Available:
https://papers.ssrn.com/sol3/papers.cfm?abstract id=37
35027

[20] B. W. Herr, W. Ke, E. Hardy, and K. Borner, "Movies
and actors: Mapping the internet movie database," 1/th
Int. Conf. Inform. Visualization (IV '07), 2007, pp.
465-469.[0Online]. Available:

https://ieecexplore.ieee.org/document/4272022

[21] A. Gafoor, “Multimedia database management
systems,” ACM Computing Surveys, vol. 27, no. 4,
pPp. 593-598, 1995.
https://dl.acm.org/doi/abs/10.1145/234782.234798

[22] A. P. de Vries, “Content and multimedia database
management systems,” Centre for Telematics and
Inform. Technol. (CTIT), 1999.
http://dx.doi.org/10.13140/RG.2.2.22866.48325

Indian Journal of Computer Science * May - August 2021 21



About the Authors

Khushi Shah is a 3" year student pursuing B. Tech. (Computer Science) from Pandit Deendayal
Energy University. She belongs to the department of Computer Engineering, (P.D.E.U.) and is skilled in
Datascience, Deep Learning, and Flutter Development.

Aryan Shah is a 3“ year student of Computer Engineering at School of Technology, Pandit Deendayal
Energy University. He belongs to the department of Computer Engineering, PDEU. He is skilled in Data
Visualization, Machine Learning, and Flutter development.

Charmi Shah is a 3" year student pursuing Computer Engineering from School of Technology, Pandit
Deendayal Energy University. She belongs to the department of Computer Engineering, PDEU. She is highly
skilled with Ul/UX design, Data Science, and Flutter development.

Devansh Shah is a 3“ year student pursuing B. Tech. (Computer Science) from Pandit Deendayal
Energy University. He belongs to the department of Computer Engineering, PDEU and is skilled in Flutter
development and Data science.

Mustafa Africawala is a 3" year Computer Engineering student at Pandit Deendayal Energy University.
He belongs to the department of Computer Engineering, PDEU and is skilled in Android development
and has a zeal to dive deep into the world of Machine Learning and Artificial Intelligence.

Nishant Doshi is Associate Professor with Department of Computer Science and Engineering, School
of Technology, Pandit Deendayal Energy University. He has completed M. Tech. in algorithms from
Dhirubhai Ambani Institute of Information and Communication Technology, Gandhinagar, and Ph.D. in
Cryptography from Sardar Vallabhbhai National Institute of Technology.

Rushabh Shah is a 3" year Computer Engineering student at Pandit Deendayal Energy University.

He belongs to the department of Computer Engineering, P.D.E.U. and is skilled in Web development
and Machine Learning.

22 Indian Journal of Computer Science * May - August 2021



