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MINUTES OF MEETING OF THE BOARD OF STUDIES IN COMPUTER SCIENCE

HELD ON 21st September 2024 at
Parvatibai Chowgule College of Arts & Science .

(Autonomous)
Margao — Goa

Vide Chowgule College notice F.133C/676, daied 10™ September, 2024, a meeting of this BOS
was convened on 21% September, 2024 at 10:00 a.m. through offline mode, at Parvatibai
Chowgule College of Arts & Science, Margao — Goa. Since the number of members present
represented the Quorum, .the BOS began its proceedings.
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Dr. Shaila Ghanti - Chairperson

Mr.Nilesh Natekar - Academic Council Nominee

Dr. Solley Thomas - Vice-Chancellor, Goa University Nominee

Mr Ivo Costa - Industry Representative

Mr. Alberto Ian Barreto - Member

Mr. Kumaresh V.C. - Member ,

Mr. D. Prabakaran - Member !
Ms. Suchitra R. Bhat - Member ‘

Dr. Saineena S. Falleiro - Member

. Ms. Judith Dias Barreto - Member

. Ms. Dikshita Vishram Aroskar - Member Secretary
- Ms. Sanas Shaikh - Member

. Ms. Karishma Brijesh Tuenkar - Member

. Mr. Mahesh P. Matha - Member

. Mr. Gajanan Nial - Member
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16. Ms. Vidya Nadagadi - Member

17. Mr. Mitendra Alve - Member
18. Mr. Akshay Bandodkar - Member

Members absent with intimation:

{3
2;

Prof. Jyoti D Pawar - Academic Council Nominee

Mr Suyog Mishal - Alumni Representative

Members absent without intimation:

1.

Mr. Aditya A. Rane - Member

2. Mr. Amey Gaonkar - Member
3.
4
5

Ms. Sumya Sayed - Member

. Ms.Clementine Vanessa Antao - Member

. Ms. Orenda A. Gonsalves - Member

Proceedings:
The members of the Board of Studies (BoS) were welcomed by the Chairperson, Dr. Shaila

Ghanti. Since the BoS is newly constituted, all members were given an overview of the

programmes offered by the department. The Member Secretary, Ms. Dikshita Aroskar,

introduced and explained the agenda for the meeting. The Board then proceeded to transact the

following business:

Agenda Items:

Q0 = Oy U Sl HOOTED

Approval of Semester V and Semester VI courses as per the NEP structure.

Selection and/or approval of courses for Major 1 and Major 2 (Double Major).
Approval of MDC, AEC, SEC, VAC (if any).

To discuss and explore the internship opportunities for.the students.

To review and revise the M.Sc. in Information Technology Programme.

To approve the new Programme i.e. M.Sc. in Computer Science. y :
To review and revise the B.Voc in Software Development Programme.

Any. other business.
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AGENDA 1: Approval of Semester V and Semester VI courses as per the NEP structure.

The syllabi for the following core courses, proposed for Semester V and VI of the B.Sc.
Computer Science programme, were presented, discussed, and deliberated by the members of the
board:

'Semester V Core Courses: UG-COM-301: Full-Stack Development, UG-COM-302: Advanced
DBMS and UG-COM-303: Computer Networks. '

Semester VI Core Courses: UG-COM-304: Data Science, UG-COM-305: Cloud Computing
and UG-COM-306: Artificial Intelligence ' )

During the discussions, the BoS members recommended that the Internet of Things (IoT)
course be classified as a yocational course and that Advanced DBMS be included in Semester V
as a replacement. Course Information Retrieval is added in semester VII in place of Advance

DBMS.
A few key suggestions were made:

e Students should be encouraged to pursue certification courses in Cloud Computing, such
as the AWS Cloud Practitioner.

e The practical sessions for Artificial Intelligence should be conducted using Python.

After a comprehensive review, the board members unanimously approved the syllabi for the

following core courses (Annexure A):

e UG-COM-301: Full-Stack Development
e UG-COM-302: Advanced DBMS

e UG-COM-303: Computer Networks

e UG-COM-304: Data Science

e UG-COM-305: Cloud Computing

e UG-COM-306: Artificial Intelligence
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Vocational Courses:
The syllabi for the following vocational courses, to be offered in Semesters V and VI, were

presented and approved:

¢ UG-COM-VOC-2: Digital Marketing
e UG-COM-VOC-3: Internet of Things
o UG-COM-VOC-4: Software Testing

It was further recommended that the Internet of Things course be offered for Semester V, as
students undertake IoT-based projects. The Software Testing course could be offered in

Semester VI.
(Refer to Annexure A for further details.)

AGENDA 2: Selection and/or approval of courses for Major 1 and Major 2 (Doublé
Major).

Double Major structure was presented, explaining that Computer Science can be chosen as 2nd
major, and specifying the number of courses that the students should complete each semester.

The following are the recommendations made by the board.

For semester III the Double Major students study the two core courses offered by the department
that is UG-COM-201: Data Structures and UG-COM-202: Object Oriented Programming.

For semester IV an orientation to be given to these Double Major students at the beginning of the
semester to explain the the course content of UG-COM-203: Computer Architecture and
Operating  System, UG-COM-204: Mathematical Foundations for Computer Science,
UG-COM-205: Web Development with php-Mysql and UG-COM-206: Software Enginéering
and all the student to mutually decide on two courses that they would like to opt for. The
selection has to be mutual and the same two courses shall be offered to all Double Major students

opted for Computer Science as Major two.

It was suggested that the same practice be followed for semester V and semester VI and students

be given the option to mutually decide the course they wish to take.
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AGENDA 3 : Approval of MDC, AEC, SEC, VAC.
The department presented the syllabus for the following MDC courses:

e UG-COM-MDC6 - Multimedia

e UG-COM-MDC7 - Fundamentals of Human-Computer Interaction )
e UG-COM-MDCS8 - Web Design

e UG-COM-MDC9 - Document Development and Data Analysis

e UG-COM-MDCI10 - Technology in Teaching and Learning

This syllabus was also presented at the MDC Board of Studies (BoS) meeting held separately to

seek approval for these MDC courses.

During the discussion, the syllabus was thoroughly reviewed and subsequently approved. A
suggestion was made to change the name of the course UG-COM-MDC9 - Office Automation

Tools. The course has been renamed to Document development and Data Analysis .
(The syllabus is included in Annexure A).
AGENDA 4 :To discuss and explore the internship opportunities for the students

The Member Secretary provided an overview of the internship componeﬂt in the BSc Computer
Science programme structure to the Board of Studies (BoS) members. To facilitate the
discussion, a report on the previous year's internships was presented, highlighting the various
areas in which students undertake internshipé, the target companies, and the skills acquired

during these experiences.

Following the presentation, the BoS engaged in a discussion, during which several key points

emerged:

1. Industry Representatives' Insights: The industry representatives emphasized the
importance of equipping students with strong analytical and problem-solving abilities, as
well as programming proficiency. These skills are essential for securing quality
internships, along with the development of soft skills and the ability to work effectively

in a team.

Page 5 of 11



2. Product Development Opportunities: It was suggested that students could also engage
in product development as part of their internships, provided that an industry mentor is
involved. This méntor would contribute valuable insights and play a role in the evaluation
process of the project.

3. Involvement of Alumni: Additionally, it was proposed that alumni be invited to serve as
industry mentors, leveraging their experience and connections to enhance the internship

experience for students.

AGENDA 5 :To review and revise the M.Sc. in Information Technology Programme.

The syllabus for the PGMP-IT-DSE-401: Cloud Computing course was presented for review.
Minor revisions were suggested and incorporated into the course. The ﬁnél, approved version of

the course is detailed in Annexure II.

AGENDA 6 : To approve the new Programme i.e. M.Sc. in Computer Science

The proposed M.Sc. in Computer Science programme structure was presented for review. The
following observations and suggestions were provided by the BoS members:

1. Alignment with NEP 4-Year Structure: It was emphasized that the M.Sc. programme
must carefully consider the parameters of the National Education Policy (NEP),
particularly the 4-year undergraduate structure. The part one of the M.Sc. programme
should align with the courses offered in the fourth year ¢f the B.Sc. in Computer Science.

2. Eligibility for Graduates from Other Science Disciplines: Since the programme will
be open to graduates from any science discipline, it is crucial to ensure that these students
can handle 400-level courses effectively.

3. Entry Requirements for Part II of M.Sc. in CS Graduates: It was recommended that
only students with a 4-year B.Sc. degree specifically in Computer Science be permitted to
join directly in the part two of the M.Sc.-CS programme.

‘
As the NEP will be implemented for postgraduate programmes starting in the academic year

2026-27, the alignment with NEP guidelines will be reviewed and approved in subsequent BoS
meetings.

After a detailed discussion the presented programme structure for M.Sc in Computer Science
was approved. The approved structure is provided in Annexure I.
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AGENDA 7 :To review and revise the B.Voc in Software Development Programme.

The proposed structure for the B.Voc. in Software Development programme, encompassing 120
credits, was presented and approved. The following qualification packs were approved to bé

offered at various semesters.

e Semester I: Junior Software Developer (SSC/Q0508)

e Semester II: Web Developer (SSC/Q0503)

e Semesters III & IV: Application Developer - Web & Mobile

e Semesters V & VI: Application Architect - Web & Mobile (SSC/Q8402)

Recommendations:

1. Including of course on Design Patterns in SSC/Q8402: It is recommended to
incorporate additional courses focusing on design patterns to strengthen the "Application
Architect - Web & Mobile" component. _

2. Project Work and Evaluation: For the project component, which carries 8 credits (4+4),
it is essential to ensure that the amount of work done by students is proportional to the
credit allocation. Furthermore, it was advised that evaluations should be conducted at thé
end of each semester to assess progress and provide feedback.

3. Guidelines for Independent Studies: Clear guidelines must be established for

undertaking independent studies and evaluation criteria.
The approved programme structure is detailed in Annexure A.

AGENDA 8 :Any other business

1. The revised course outcomes for Core, SEC, and MDC courses offered from Semester I
to IV were presented and approved, as detailed in Annexure B.

2. The mapping of Course Outcomes with Programme Outcomes and Programme Specific
Outcomes was also presented and approved by the Board of Studies, and this information

is included in Annexure B.
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PART A: The BOS passed the resolutions as follows:

1. Resolution was passed to approve the syllabi for the core and vocational courses to be
offered in Semester V and VI of the B.Sc. Computer Science programme, in accordance
with the approved program structure.

2. Resolution was passed to approve the courses to be offered in Semester III and to
establish criteria for deciding the courses to be offered in Semester IV, V, and VI for
students pursuing a Double Major, with Computer Science as Major 2.

3. Resolution was passed to approve the syllabi for five Multi Disciplinary Courses (MDC).

4. Resolution was passed to approve the syllabi for the elective course in the M.Sc. IT !
programme.

o Resoluﬁon was passed to approve the new programme structure of the M.Sc. Computer
Science programme. ‘

6. Resolution was passed to approve the new programme structure of the B.Voc. Software
Development programme.

A.O.B.
1. Resolution was passed to approve the revised course outcomes for the Core, SEC, and

MDC courses offered in Semesters I, II, III, and I'V.
2. Resolution was passed to approve the mapping of Course learning Outcomes (CLOs) to
Programme Outcomes (POs) and Programme Specific Outcomes (PSOs) of the

department.

PART B: Important Points/ recommendations of BOS that require consideration / approval
of Academic Council: '

1. To seek approval for the syllabi of the core and vocational courses to be offered in
Semester V and VI of the B.Sc. Computer Science programme, in accordance with the
approved programme structure. |

2. To seek approval for the courses to be offered in Semester III and to establish criteria for
deciding the courses to be offered in Semester IV, V, and VI for students pursuing a
Double Major, with Computer Science as Major 2.

3. To seek approval for the syllabi of five Multi Disciplinary Courses (MDC) .

4. To seek approval for the syllabi of the elective course in the M.Sc. IT programme.
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5. To seek approval for the new programme structure of the M.Sc. Computer Sciencg
programme.

6. To seek approval for the programme structure of the B.Voc. Software Development
programme. ' )

7. To seek approval for the revised course outcomes for the Core, SEC, and MDC courses

offered in Semesters I, II, III, and IV.

The Chairman thanked the members of the Board of Studies in Computer Science for their
valuable contribution and active participation in the meeting.

The meeting ended with a vote of thanks to the Chair.

The foregoing minutes of the meeting were circulated by the Chairman, Board of Studies in
Computer Science after the conclusion of the BoS meeting.

The following members of the Board of Studies were present for the meeting:
Dr. Shaila Ghanti - Chairperson

Mr.Nilesh Natekar - Academic Council Nominee
Dr. Solley Thomas - Vice-Chancellor, Goa University Nominee
Mr Ivo Costa - Industry Representative
Mr. Alberto Ian Barreto - Member
Mr. Kumaresh V.C. - Member
Mr. D. Prabakaran - Member
Ms. Suchitra R. Bhat - Member
Dr. Sameena S. Falleiro - Member
. Ms. Judith Dias Barreto - Member
. Mis. Dikshita Vishram Aroskar - Member Secretary
. Ms. Sanas Shaikh - Member
. Ms. Karishma Brijesh Tuenkar - Member
. Mr. Mahesh P. Matha - Member
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. Mr. Gajanan Nial - Member
. Ms. Vidya Nadagadi - Member
. Mr. Mitendra Alve - Member '
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18. Mr. Akshay Bandodkar - Member

O R s e it

1. Prof. Jyoti D Pawar - Academic Council Nominee

2. Mr Suyog Mishal - Alumni Representative

Members absent without intimation:
1. Mr. Aditya A. Rane - Member
Mr. Afney Gaonkar - Member
Ms. Sumya Sayed - Member
Ms.Clementine Vanessa Antao - Member

Ms. Orenda A. G_onsalves - Member
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Ms. Dikshita Vishram Aroskar Dr. Shaila Ghanti,
Member Secretary, Chairperson,
Board of Studies - Computer Science Board of Studies - Computer Science

Dated: 28 09 (2024
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Minutes of BOS meeting September 2024 - Google Docs

PART C: The remarks of the Dean of the Faculty:-

The minutes are in order.
b. The minutes may be placed before the Academic Council with remark, if any.
c. Important points of the minutes which need clear policy decision of the Academic.

Council to be recorded.

Date: 2»0-04' 2024 -

Signature of the Academic Dean: @/J&/

Dr. Meghana Devli

PART D:The remarks of the Members Secretary of the Academic Council:-

a.  The minutes are in order.
b.  The minutes may be placed before the Academic Council with remark, if any.
e ImponantpointsoftheminuteswhichneedglcarpolicydecisionoﬁheAcademic .

Council to be recorded.

Signature of the Member Secretary
Academic Council Mr. V.C. Kumaresh
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PARVATIBAI CHOWGULE COLLEGE OF ARTS AND SCIENCE
(AUTONOMOUS)

DEPARTMENT OF COMPUTER SCIENCE

SYLLABUS FOR
UNDERGRADUATE PROGRAMME

THREE YEAR BACHELOR'S DEGREE IN COMPUTER
SCIENCE / FOUR YEAR

HONOURS IN COMPUTER SCIENCE

(T.Y syllabus to be implemented from 2025-2026)
COURSE STRUCTURE

DEPARTMENT OF COMPUTER SCIENCE

S Major subject/ Minor Stream | (MDC for Others VAC SEC INTERN
E discipline (Disc./Voc) (2T + 1P) (2 credits) (2T+1P) HIP
M (3T+1P) (3T+1P)
I | UG-COM-101 | UG-COM-101 [ UG-COM-MDC | UG-COM-V4 UG-COM-SE
Introduction Introduction to C
Programming Programming
UG-COM-MDC

II

UG-COM-102 UG-COM-102 UG-COM-MDC | UG-COM-V4 UG-COM-SE
Database Database C
Management Management
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UG-COM-MDC

III

UG-COM-201:
Data Structures

UG-COM-207:
Foundations of
Data Science with
Python

UG-COM-MDC

UG-COM-SE
C

UG-COM-202:
Object Oriented
Programming

IV

UG-COM-203:
Computer
Architecture and
Operating Systen]

UG-COM-VOC-
Mobile Applicati
Development

UG-COM-204:
Mathematical
Foundations for
Computer Scienc

UG-COM-205:
Web Developmer]
with php

UG-COM-206:
Software
Engineering

UG-COM-301:
Full Stack
Development

UG-COM-VOC -
Digital Marketing

Internsh
(4 credit

UG-COM-302:
Advanced DBMS

UG-COM-VOC -
Internet of Things

UG-COM-303:
Computer
Networks

VI

UG-COM-304:
Data Science

UG-COM-VOC
-4:Software
Testing(voc)

UG-COM-305:
Cloud Computin

UG-COM-306:
Artificial
Intelligence

UG-COM-PRI:
Project

VII

UG-COM-401:
Design and

Analysis of

UG-COM-VOC -
Image Processing

Syllabus_Semester V and VI (2025-26), Department of Computer Science, Parvatibai Chowgule College
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Algorithms

UG-COM-402:
Software
Architecture,
Design Patterns
and Frameworks

UG-COM-403:
Information
Retrieval

UG-COM-404:
Machine Learning
and Deep Learnin

VIII

UG-COM-406: | UG-COM-VOC -
Compiler Design| Network Securityj

UG-COM-407: | UG-COM-VOC -

Advanced Educational
Operating Systen] Technology
UG-COM-408:

NLP

UG-COM-409:

Parallel Computir

Note : SEC will be offered from the pool of approved syllabus.

SEC Pool
Sr. No. Course Code and Title
1 UG-COM-SEC 1 - Programming with R
2 UG-COM-SEC 2 - Programming in Python
3 UG-COM-SEC 3 - UI/UX Design
4 UG-COM-SEC 4 - E-Commerce
5 UG-COM-SEC 5 - Graphic Design
6 UG-COM-SEC 6 - Front End Web Development

Syllabus_Semester V and VI (2025-26), Department of Computer Science, Parvatibai Chowgule College
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MDC Pool

Sr. No.

Course Code and Title

UG-COM-MDCl1

Office Automation

UG-COM-MDC2

Introduction to Python Programming

UG-COM-MDC3

E-Learning

UG-COM-MDC4

R Programming

UG-COM-MDC5

Fundamentals of Data Analysis

UG-COM-MDC6

Multimedia

UG-COM-MDC7

Fundamentals of Human-Computer Interaction

UG-COM-MDCS8

Web Design

UG-COM-MDC9

Document Development and Data Analysis

UG-COM-MDC10

Technology in Teaching and Learning

VAC Course :
Sr. No. Course Code and Title
UG-COM-VACI1 Cyber Security

Syllabus_Semester V and VI (2025-26), Department of Computer Science, Parvatibai Chowgule College
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SEMESTER V

Course Title: Full-Stack Development (CORE : THEORY )
Course Code: UG-COM-301

Semester : V

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: UG-COM-102 Database Management, UG-COM-201: Data Structures,
UG-COM-202: Object Oriented Programming, UG-COM-SEC 6 - Front End Web Development
or Equivalent.

Course Objectives :
e Understanding JavaScript Fundamentals

e Advanced Front-End Development with React.js
e Implementing Responsive Design with CSS Frameworks

e Building Back-End Applications with Node.js and Express.js

Integrating Databases in an Application

Course Learning Outcome:

Upon completion of the course, students will be able to:

CLO1: Build dynamic and responsive user interfaces using React.js,

CLO2: Effectively managing state and component lifecycle with React Hooks and Routing.
CLO3: Develop and deploy back-end applications using Node.js and Express.js, implementing
efficient routing, middleware, and error handling.

CLO4: Integrate various types of databases (relational and NoSQL) into web applications,
ensuring data integrity and optimized performance.

CLOS: Develop and deploy applications using Node.js.

Module 1 [20 HRS]

Introduction to JavaScript : DOM Structure and Navigation, Selecting and Manipulating DOM
Elements, Event Handling and Delegation, Introduction to the Event Loop and Asynchronous
JavaScript ES6+ Features (let/const, arrow functions, promises), Asynchronous JavaScript
(AJAX, Fetch API)

Advanced Front-End Development (React.js Basics): Components, Props, State, JSX Syntax,
React Hooks such as useState, useEffect, useParam.
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Responsive Design and CSS Frameworks : Responsive Design Techniques, CSS Frameworks
like Bootstrap or Tailwind CSS or Material.

Module IT [15 HRS]

Advanced Back-End Development (Node.js and Express.js Basics): Setting Up Express.js,
Middleware, Routing

Introduction to Node.js: Node.js Architecture and Event-Driven Programming, Node.js Core
Modules (CORS, Express, File System, HTTP, Mysql2, Berypt).

Database Integration and Testing : Using ORM such as Prisma and Integrating with relational,
no sql and object relational databases such as Mysql, MongoDB and PostgreSQL.

Module ITI [10 HRS]

Introduction to Next.js: Overview of Next.js and its benefits, Differences between Next.js
and traditional React apps, Setting up a Next.js project, File-based routing in Next.js

Pages and Routing: Dynamic routes and nested routes, Link component and client-side
navigation, Layouts and the app.js and document.js files, Pre-rendering and Static Generation
vs. Server-side Rendering (SSR), Introduction to getStaticProps and getServerSideProps,
Client-side navigation with the Link component

API Routes and Data Fetching : Creating and structuring API routes, Fetching data from APIs
and using it in pages

Authentication: Setting up authentication with NextAuth.js, Securing pages with basic
authentication, Managing sessions and tokens. Security and Ethical Considerations: Best
practices for securing user data and maintaining privacy.

Deployment : Preparing a Next.js app for production. Environmental Impact of Deployment:
Discussing cloud service options with a focus on sustainability.

Course Title :Full-Stack Development (CORE - PRACTICAL)
Course Code : UG-COM-301

Semester Y%
Credits 101
Marks 125
Duration 130

List of Experiments:

React Practical Exercises

1. Create a Simple React Component (1)
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2. Build a Component with Props (1)
3. Implement State Management with useState (1)
4. Fetch and Display Data with useEffect (1)
5. Set Up React Router for Navigation (1)
6. Develop a Controlled Form with Submission Handling (1)

Node.js and Express.js Practical Exercises

1. Set Up a Basic Express.js Server (1)
2. Create Multiple Routes with Express.js (1)
3. Implement Custom Middleware and Error Handling (1)
4. Handle Form Data Submission with Express.js (1)
5. Connect to a MySQL Database and Perform CRUD Operations (1)

Next.js Practical Exercises

1. Building a Simple Next.js Application (1)

2. Data Fetching and API Routes (1)

3. Authentication and Securing Pages (1)

4. Deploying a Next.js Application (1)
WED REFERENCES:

JavaScript Fundamentals:
1. MDN Web Docs: JavaScript Guide

https://developer.mozilla.org/en-US/docs/Web/JavaScript/Guide
2. MDN Web Docs: Document Object Model (DOM) -

https://developer.mozilla.org/en-US/docs/Web/API/Document Object Model/Introductio

n
3. Event Handling and Asynchronous JavaScript:-
https://developer.mozilla.org/en- ocs/Web/Events

React.js Basics:
1. React Official Documentation - https://reactjs.org/docs/getting-started.html
2. JavaScript.info: React Components - https://javascript.info/react-components

Responsive Design and CSS Frameworks:
1. MDN Web Docs: Responsive Design Basics -
https://developer.mozilla.org/en-US/docs/Learn/CSS/CSS layout/Responsive Design
2. Bootstrap Documentation - https://getbootstrap.com/docs/5.0/getting-started/introduction/
3. Tailwind CSS Documentation - https://tailwindcss.com/docs
4. Material-UI Documentation - https://mui.com/getting-started/installation/

Node.js Basics:

1. Node.js Official Documentation https://nodejs.org/en/docs/guides/getting-started-guide/
2. Express.js Official Documentation - https://expressjs.com/en/starter/installing.html
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https://developer.mozilla.org/en-US/docs/Web/JavaScript/Guide
https://developer.mozilla.org/en-US/docs/Web/API/Document_Object_Model/Introduction
https://developer.mozilla.org/en-US/docs/Web/API/Document_Object_Model/Introduction
https://developer.mozilla.org/en-US/docs/Web/API/Document_Object_Model/Introduction
https://developer.mozilla.org/en-US/docs/Web/Events
https://developer.mozilla.org/en-US/docs/Web/Events
https://reactjs.org/docs/getting-started.html
https://javascript.info/react-components
https://developer.mozilla.org/en-US/docs/Learn/CSS/CSS_layout/Responsive_Design
https://developer.mozilla.org/en-US/docs/Learn/CSS/CSS_layout/Responsive_Design
https://getbootstrap.com/docs/5.0/getting-started/introduction/
https://tailwindcss.com/docs
https://mui.com/getting-started/installation/
https://nodejs.org/en/docs/guides/getting-started-guide/
https://expressjs.com/en/starter/installing.html

Database Integration:

Prisma Documentation - https://www.prisma.io/docs

MySQL Official Documentation - https://dev.mysgl.com/doc/
MongoDB Documentation - https://docs.mongodb.com/

PostgreSQL Official Documentation - https://www.postgresgl.org/docs/

b

Next.js Development

Next.js Official Documentation - https://nextjs.org/docs
Next.js: File-based Routing - https://nextjs.org/docs/routing/introduction

Next.js: Data Fetching - https://nextjs.org/docs/basic-features/data-fetching
Next.js: API Routes - https://nextjs.org/docs/api-routes/introduction

NextAuth.js Documentation - https://next-auth.js.org/getting-started/intr tion
Next.js: Deployment - https://nextjs.org/docs/deployment

ANl e
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Course Title: Advanced DBMS (CORE : THEORY )
Course Code: UG —COM- 302

Semester : V

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: UG-COM-102 Database Management or Equivalent

Course Objectives :
e To understand and formulate complex queries.

To understand the need for Stored Procedures and Functions
To understand indexing and hashing techniques.

Explore transaction management and concurrency control.
Analyze and Implement NoSQL and Object Relational Databases.

Course outcome:
Upon completion of the course students will be able to:

CLO1: Formulate and execute advanced SQL queries, utilizing complex joins, subqueries,
stored procedures, and functions to efficiently manipulate and retrieve data from relational
databases.

CLO2: Analyze and compare various indexing and hashing techniques, assessing their
effectiveness in optimizing database performance.

CLO3: Evaluate and implement different concurrency control mechanisms and their
implications for transaction management and data integrity.

CLO4: Understand the various types of NoSQL and Object-Relational Databases, including
their architectures and use cases, enabling informed decision-making for database selection.

CLOS: Design and develop a full database application using either RDBMS or NoSQL
databases, tailored to meet specific application requirements and business cases.

Module I: Advanced SQL [20 HRS]
SQL data types and schemas, Integrity constraints and user privileges, Authorization, Embedded

SQL, Dynamic SQL, Triggers, Stored Procedures, views .

Indexing and Hashing

Basic concepts of indexing, Ordered Indices - Dense and Sparse Indices. B and B+ trees.
Hashing — Static hashing, Dynamic Hashing, Extendable hashing. Performance comparison of
Ordered Indexing and Hashing techniques.

Module II : Transaction, Concurrency Control, Recovery System. [10 HRS]
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Transaction concepts — definition, state, atomicity and durability.

Concurrency Control — Lock-Based Protocols. Deadlock detection and resolution strategies.
Recovery System — Types of failures and their classification, Stable storage implementation,
Log-Based Recovery and its importance in maintaining atomicity.

Module III: Introduction to Big data , NoSQL and Object Relational Database [15 HRS]
Introduction to the Big Data problem - current challenges, trends, and applications. Comparison

between SQL and NOSQL Databases. Overview of different NoSQL database types - Column,
Document, Key-value, Graph, Multi-model. MongoDB — introduces concepts of Collections,
documents, queries, advantages, data types, projections, indexing, and sharding. Introduction to
Object Relational Database — Focus on PostgreSQL and its features.

Course Title :Advanced DBMS (CORE - PRACTICAL)
Course Code : UG-COM-302

Semester Y%
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. SQL Revision (1)
2. Advanced SQL- Dynamic SQL, Triggers, Advance SQL- Stored Procedures. (3)
3. Using ODBC API for CRUD operations on RDBMS (2)
4. Installing and creating a document using MongoDB (1)
5. Different types of Queries and Aggregation in MongoDB. (2)
6. CRUD operations on MongoDB using any frontend and backend framework. (1)
7. PostgreSQL: Basic setup and features. (2)
8. Mini Project: Application of concepts learned throughout the course in a practical project.(3)

Mandatory Reading:

1.A Silberschatz, H F Korth, S Sudarshan, Database system concepts, McGraw-Hill ,sixth
Edition

Supplementary Reading

Ramakrishan, J Gehrke, —Database management systems”, McGraw-Hill , 3rd edition R
Elmasri, S B Navathe, —Fundamentals of database Systems”, Pearson Education , 5th Edition
Kristina Chodorow MongoDB : The Definitive Guide (English) O‘Reilly 2nd Edition.

Web References
1. https://www.geeksforgeeks.org/dbms/
https://www.w3schools.in / dbms

2.
3. https://www.mongodb.com
4. https://www.w3schools.com/mongodb/
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5. https://www.postgresql.org/
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Course Title: Computer Networks (CORE : THEORY )
Course Code: UG —COM- 303

Semester : V

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: Nil

Course Objectives :
e To understand the basic concepts of Computer Networking.

e To understand the layered architecture of computer networks.
e To understand various transmission media used for networking.

e To understand the working of various protocols in different layers.

Course outcomes:

Upon completion of the course students will be able to:

CLO1: Understand the need for Network and various layers of OSI and TCP/IP reference
models.

CLO2: Explain various Data Communications media, network topologies and Switching
methods.

CLO3: Describe various Data link Layer Protocols.

CLO4: Differentiate between various Classless and Classful IP addresses with Subnetting
concept.

CLOS: Analyze and interpret various Network and Transport Layer protocols.

CLOG6: Explain different application layer protocols.

Module I [20 HRS]
Introduction
Basics of Computer Networks, Classification: transmission technology, scale; Applications; Data

Communications: data, signal, bandwidth, bit interval and bit rate, Modes of Communication.
Layered network architecture, Networks models: OSI model, TCP / IP protocol suite; Guided
and Unguided Transmission media, Multiplexing: FDM, TDM. Switching: Circuit switching,

message switching, Packet Switching.

Data link layer
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Data link control: Framing: Character Count, Character Stuffing, Bit Stuffing; , Error Detection
and correction, Flow and error control, HDLC; Multiple access: Random access — Controlled
access, ALOHA, CSMA, CSMA/CD and CSMA/CA; Ethernet : IEEE standards, standard
Ethernet, Fast Ethernet, Gigabit Ethernet.

Module I [15 HRS]
Network layer
Connecting devices: repeater/hub, bridge, router and gateway, Backbone networks - Virtual

LANS. Functions of Network layer; Network Service types: Virtual Circuits, Datagrams; Logical
addressing: IPv4, private and public IP addressing, special IP addresses, subnetting, IPV6
addressing Internet Protocol: Internetworking:IPv4, Fragmentation and reassembly , Address
mapping : ARP, RARP, BOOTP, DHCP, ICMP . Routing: classification of routing, Shortest path

routing, Distance Vector routing, Link State routing;

Module III: Transport layer, Application layer and Wireless network [10HRS]
Transport layer: Process-to-Process delivery: User Datagram Protocol (UDP), Transmission

Control Protocol (TCP), Quality of services (QoS)
Application Layer: Domain Name System (DNS), E-mail, FTP, HTTP.

Basics of Wireless Networking

Course Title :Computer Networks (CORE - PRACTICAL)
Course Code : UG-COM-303

Semester Y%
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. Setting Up a LAN Network and Ethernet Cabling (2P)
2. 1P address manipulation -Extract network id and Host id given netmask (2P)
3. Configuring routing tables (2P)
4. TCP Socket programming (2P)
5. UDP Socket programming (2P)
6. Simulation of [P fragmentation (2P)
7. Mini Project / Packet Capturing tool (wireshark or equivalent) (3P)
REFERENCES:
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Mandatory Reading:

1. Tanenbaum A., W.(2010) Computer Networks (5" ed.) . Pearson Education.

Supplementary Reading:

I.

Behrouz A. Forouzan B.(2017) Data communication and Networking(5™ ed.). McGraw
Hill Education

2. Kurose J, K.(2017) Computer Networking — A Top-Down Approach (6™ ed.) Pearson
Education,

3. Mir N. (2006) Computer and Communication Networks, Prentice Hall Publishers.

Web References:

1. https://www.youtube.com/watch?v=tj7f244tubM

2. https://www.youtube.com/watch?v=vFypCugyFoM

3. https://www.geeksforgeeks.org/computer-network-tutorials/

4. Slides of the Book . Andrew S. Tanenbaum, David J. Wetherall“Computer Networks”,
Prentice-Hall, SthEdition.:
https://www.pearson.com/us/higher-education/product/Tanenbaum-Power-Point-Lecture-
Slides-for-Computer-Networks-5th-Edition/9780132127066.html?tab=downloadable-res
ources

5. https://www.tutorialspoint.com/data_communication_computer network/index.htm

6. https://www.cisco.com > training-events » netacad » course _catalog » docs

7. Slides for the book Behrouz A. Forouzan, “Data communication and Networking”, Tata

McGraw — Hill, 2011, 4"Edition:

http://www.mhhe.com/engcs/compsci/forouzan/dcn/index.mhtml
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https://www.pearson.com/us/higher-education/product/Tanenbaum-Power-Point-Lecture-Slides-for-Computer-Networks-5th-Edition/9780132127066.html?tab=downloadable-resources
https://www.tutorialspoint.com/data_communication_computer_network/index.htm
http://www.mhhe.com/engcs/compsci/forouzan/dcn/index.mhtml

SEMESTER VI

Course Title: Data Science (CORE : THEORY )
Course Code: UG-COM-304

Semester : VI

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: UG-COM-101 Introduction to Programming or Equivalent

Course Objectives :
e Understand the foundational concepts of data science.

e Develop practical skills in data processing, analysis, and visualization.

e Apply machine learning techniques to real-world data problems.

Course learning outcomes:

Upon completion of the course, students will be able to:

CLO1: Explain the fundamental concepts of data science and interpretation using visualization.
CLO2: Apply Statistical Techniques for Data Analysis.

CLO3: Develop and Evaluate Machine Learning Models.

CLO: Apply Data Science Techniques to Real-World Problems.

Module I: Fundamentals of Data Science and Data Visualization. [10 HRS]

Introduction to Data Science: Overview and importance of data science. The data science
lifecycle. Types of data analysis. Roles and responsibilities in data science.

Data Pre-processing: Introduction to data pre-processing, Data types and forms, Possible data
type errors, Various data pre-processing operations: Data cleaning, Data integration, Data
transformation, Data reduction, Data Discretization.

Data Plotting and Visualization: Introduction to data visualization. Visual encoding, Data
visualization libraries, Basic data visualization tools, Specialized data visualization tools,
Advanced data visualization tools, visualization of geospatial data, tools used for geospatial data,
data visualization types.

Module II: Statistical Analysis and Supervised machine learning. [20 HRS]
Statistical Data Analysis: Role of statistical in data science, kinds of statistics: descriptive

statistics, inferential statistics, Probability theory: Conditional Probability,
Dependent/Independent events, Random variables, Multiplication rule of probability, Bayes
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theorem, Sample space, Expected values, Standard errors, Monte Carlo simulation, Four
perspective on probability, Bayesian probability, Probability distribution.

Supervised machine learning: Regression methods: Linear regression, Polynomial regression,
Logistic regression. Classification methods: KNN classification, Support Vector Machine(SVM),
Decision tree classification, Random Forest classification, Naive Bayes classification.

Module III: Unsupervised machine learning and Time Series Analysis [15 HRS]

Unsupervised machine learning: Clustering methods: K-means, Fuzzy c-means clustering,
Principle Component Analysis(PCA) clustering: Covariance, Correlation, Eigenvalue and
Eigenvector, PCA, Chi-square test.

Time-Series Analysis: Overview of time-series analysis, Components of time-series,
Time-series forecasting models.

Data Science and Ethical Issues:
Discussions on privacy, security, ethics, A look back at Data Science, Next-generation data
scientists

Course Title :Data Science (CORE - PRACTICAL)
Course Code : UG-COM-302

Semester Y
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. Data Collection, Cleaning and Pre-processing a raw dataset. (2P)
a. Obtain a dataset from an open data repository (e.g., Kaggle, UCI Machine
Learning Repository).

b. Identify and handle missing data, outliers, and noise.
c. Apply techniques such as data rescaling, normalization, and standardization.
Tools: Python, Pandas, NumPy.

2. Data Visualization Techniques (2P)
a. Generate various plots, including histograms, bar charts, scatter plots, box plots,
and heatmaps.
b. Customize plots with titles, labels, legends, and colors.
c. Analyze how visualization techniques can highlight data insights.
Tools: Python, Matplotlib, Seaborn, Tableau (optional)

3. Statistical Analysis of a Dataset 3P)
a. Mean, Median, and Mode: For central tendency.
b. Variance and Standard Deviation: For variability.
c. Skewness and Kurtosis: To understand the distribution shape.
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d. Formulate null and alternative hypotheses for a real-world problem.
e. Conduct T-tests, chi-square tests, and ANOVA.
f.  Probability Distribution.

e Tools: Python, SciPy, Statsmodels.

4. Supervised Learning (3P)

a. Train a Linear regression model on a dataset to predict a continuous variable.

b. Evaluate model performance using metrics such as Mean Absolute Error (MAE),

Mean Squared Error (MSE), and R-squared.

c. Visualize the regression line and residuals.

d. Implement and evaluate a logistic regression model for binary classification.

e. Implement and evaluate a K-Nearest Neighbors (KINN) model for classification,
e Tools: Python, Scikit-learn, Matplotlib.

5. Unsupervised Learning — Clustering 3P)
a. Implement the K-means clustering algorithm on a dataset.
b. Choose the optimal number of clusters using the elbow method.
c. Visualize the clusters and interpret the results.
d. To implement and evaluate a Random Forest model for both classification and
regression tasks.
e Tools: Python, Scikit-learn, Matplotlib, Seaborn.

6. Basic Time-Series Plotting (2P)
a. Use a dataset with a time component (e.g., daily stock prices, monthly sales data).
b. Plot the time series using line graphs to identify trends, seasonality, and outliers.
c. Observe and describe any apparent patterns or anomalies.

Tools: Python (matplotlib, pandas), R (ggplot2).

REFERENCES

Mandatory Reading:
1. Nandi, G., Sharma, R. K. (2020). Data Science Fundamentals and Practical Approaches:
Understand Why Data Science Is the Next (English Edition). India: Bpb Publications.

Supplementary Reading:

1. Jure.L,, Anand. R Jeffrey.U(2014). Mining of Massive Datasets v2.1(2nd ed.).Cambridge
University Press.

2. Kevin P. Murphy,(2012).Machine Learning: A Probabilistic Perspective .MIT Press.

3. Provost, F., & Fawcett, T. (2013). Data Science for Business: What you need to know
about data mining and data-analytic thinking. " O'Reilly Media, Inc.".

4. Hastie, T., Tibshirani, R., & Friedman, J. (2009). The elements of statistical learning: data
mining, inference, and prediction. Springer Science & Business Media.

5. Blum, A., Hopcroft, J., & Kannan, R. (2020). Foundations of data science. Cambridge
University Press.

Web References:
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1. Cathy O’Neil and Rachel Schutt. Doing Data Science, Straight Talk From The
Frontline, O’Reilly
https://classroom.google.com/u/0/w/NDA4ODg4dMTQ3MjZa/t/all

2. Data Science E-Learning Course:
https://onlinecourses.nptel.ac.in/noc19 _cs60/unit?unit=5&lesson=6

3. Simple Linear Regression Example:
https://www.spss-tutorials.com/simple-linear-regression/

4. https://www.kaggle.com/pavansanagapati/a-simple-tutorial-on-exploratory-dat
a-analysis

5. https://paldhous.github.io/ucb/2016/dataviz/week2.html

6. https://www.targetprocess.com/articles/visual-encoding/
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Course Title: Cloud Computing (CORE : THEORY )
Course Code: UG-COM-305

Semester : VI

Credits: 3

Marks: 75

Duration : 45

Course Prerequisite: UG-COM-203: Computer Architecture and Operating System or
Equivalent.

Course Objectives:

e To make students understand the key elements of cloud computing.
e To understand the difference between deploying applications on the cloud and the local
infrastructure.

o To understand various cloud service models.

Course Learning Outcomes:
Upon completion of the course, students will be able to:

CLO1: Explain the core concepts of the cloud computing paradigm.

CLO2: Identify various cloud deployment models and service models, and discuss their use
cases.

CLO3: Develop and deploy applications using cloud platforms development tools and
frameworks.

CLO4: Apply advanced cloud concepts to real-world scenarios, demonstrating the ability to
solve complex cloud challenges.

Module I: Introduction to Cloud Computing [15 HRS]

Recent trends in Computing- Grid Computing, Cluster Computing, Distributed Computing,
Utility Computing, Cloud Computing. Cloud Computing definition, History of Cloud
Computing, How Cloud Computing Works, 5-4-3 Principles of Cloud Computing, Cloud
Ecosystem, Benefits and challenges of cloud computing, Issues for Cloud Computing.

Module II: Cloud Computing Architecture [15 HRS]

Comparison with traditional computing architecture (client/server), Cloud Architecture -
Benefits of Cloud Architecture, Cloud Computing Architectural components. Cloud Computing
Service Models- laaS, PaaS and SaaS. Deployment Models- Public cloud, Private cloud, Hybrid
cloud and Community cloud, Key drivers to adopting cloud, Impact of cloud on users,
Governance in the cloud. Introduction to Virtualization, Different approaches to Virtualization,
Hypervisors, Types of Virtualization, Machine Image, Virtual Machine(VM).

Module III: Cloud Service Providers [15 HRS]
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Amazon Web Services (AWS)- Business and Technical benefits of Cloud Services, Elasticity,
IAM, Security Groups, VPC, EC2, Traditional IP v/s Elastic IP, Amazon Machine Image, Elastic
Load Balancing, CloudWatch, Elastic Block Storage, S3, SQS, SNS, RDS, Dynamo DB, Ops
Works, Server less Architecture- API Gateways, Lambda. Hadoop MapReduce, HDFS, Hadoop
on AWS.

Microsoft Windows Azure: Azure Virtual Machines, Cloud Services, Application scenarios.

Course Title :Cloud Computing (CORE - PRACTICAL)
Course Code : UG-COM-305

Semester Y%
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. Virtualization (2P)

a. Install Oracle VirtualBox/VMware and create two VMs on your laptop.

b. Install VirtualBox/VMware Workstation with Linux and windows OS on top of
windows.

c. Install a C compiler in the virtual machine created using virtual box and execute
Simple Programs

d. Find a procedure to transfer the files from one virtual machine to another virtual

machine.
e. Test ping command to test the communication between the guest OS and Host OS
2. Docker container (3P)

a. Installation and Setup of Docker container Linux/Windows
b. Containerizing the Python/Java/Node.js application
c. Creating a persistent Data Base.
d. Logging into Docker Hub
e. Pushing the container to the Docker hub.
f. Running the application from the container in pushed Docker hub
3. Kubernetes (3P)

a. Set up a Kubernetes cluster
b. Deploy containerized application
c. Verifying the deployment
d. Scaling and Managing the Application
4. Own Cloud(Iaas) (2P)

a. Installation and setup of Own Cloud

b. Explore the features of Own Cloud

c. Create, Manage and groups User accounts in own Cloud by Installing
Administrative Features.

d. Federated sharing
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5. Microsoft Azure (3P)

a. Manage Resource Groups in Azure.
b. Create and upload a Blob storage.
c. Create, configure and deploy Azure VM
d. Create and configure VNet-VNet peering.
a. Create Azure Web App and Deploy the Application.
b. Create Order confirmation Service with Azure Functions.
6. Case study illustrating practical application of AWS services. (2P)
REFERENCES
Mandatory Reading:
1. Chandrasekaran, K.. Essentials of Cloud Computing. United Kingdom, CRC Press, 2014.
2. Tim mather, subra kumarswamry and sharhed Latif, “Cloud Computing Security and
Privacy”, O’Reilly publication.
3. Richard Hill, Laurie Hirsch, Peter Lake, Siavash Moshiri, “Guide to Cloud Computing
Principles and Practices”,Springer.
4. Buyya, R., Broberg, J., & Goscinski, A. M. (Eds.). (2010). Cloud computing: Principles

and paradigms (Vol. 87). John Wiley & Sons.

Supplementary Reading:

1.

Nikos Antonopoulos, Lee Gillam“Cloud Computing: Principles, Systems and

Applications”, Springer.

2. Vines, R. L. K. R. D., & Krutz, R. L. (2010). Cloud security: A comprehensive guide to
secure cloud computing (pp. 35-41). Wiley Publishing, Inc.
Web References:

1. https://azure.microsoft.com/

2. https://aws.amazon.com/what-is-cloud-computing/
3. https://cloud.google.com/appengine

4. https://www.ibm.com/cloud/learn/cloud-computing

5. https://www.salesforce.com/in/learning-centre/tech/cloudcomputing/
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Course Title: Artificial Intelligence (CORE : THEORY )
Course Code: UG-COM-306

Semester : VI

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: UG-COM-101 Introduction to Programming or Equivalent.

Course Objectives :
e To understand the concept of Artificial Intelligence (Al).

e To learn various important search strategies, Planning & knowledge representation in Al
e To acquaint with the fundamentals of Learning, Computer Vision & Expert Systems.

e To develop a mind to solve real world problems in Al

Course learning Outcomes:

At the end of the course students will be able to:

CLO1: Discuss the structure of an A.I. Problem and requirement, representation and application
of the knowledge to solve an Al problem, planning of heuristic based search algorithms and need
of machine learning algorithms

CLO2: Develop a heuristic-based state space search techniques, knowledge and planning
models for Al applications.

CLO3: Design a solution strategy and an expert system in any domain to transfer human
expertise into machine

CLO4: Analyze the suitability of knowledge models, search algorithms and the machine
learning algorithms to solve any Al application.

Module I: Introduction, State Space Search and Heuristic Search [15 hrs]

Artificial Intelligence: Introduction, State Space Search: Breadth First Search, Depth First
Search, Depth Bounded DFS (DBDFS), Depth First Iterative Deepening (DFID). Heuristic
Search: Heuristic Functions, Best First Search, Hill Climbing, Variable Neighbourhood Descent.

Optimal Search: A* algorithm, Iterative Deepening A*, Recursive Best First Search.

Module II: Problem Decomposition and Planning and Constraint Satisfaction [15 hrs]

Problem Decomposition: Goal Trees, Rule Based Systems, Rule Based Expert Systems.
Planning: STRIPS, Forward and Backward State Space Planning, Goal Stack Planning, Plan

Space Planning.
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Constraint Satisfaction: N-Queens, Constraint Propagation.
Game Playing: Alpha-Beta Pruning.

Module III: Logic and Reasoning , Knowledge Representation and Applications  [15 hrs]
Knowledge Based Reasoning: Agents, Facets of Knowledge.

Logic and Inferences: Formal Logic, Propositional Logic, Resolution method in Propositional
Logic, and First Order Logic, Resolution Refutation in FOL, Forward & Backward Chaining.

Knowledge Representation: Frames, Semantic nets

Applications of Al Learning: Introduction, Types of Learning: Rote Learning, Learning by
taking advice, Learning by Induction

Computer Vision: Human Vision Processing, Edge detection, The Waltz algorithm.
Expert System: Architecture of Expert System, Role of Expert system in Knowledge acquisition.

Course Title :Artificial Intelligence (CORE - PRACTICAL)
Course Code : UG-COM-306

Semester Y
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. Program to implement depth first search algorithm. (1P)
2. Program to implement breadth first search algorithm. (1P)
3. Program to implement Best First Search algorithm. (1P)
4. Program to simulate 4-Queen / N-Queen problem. (2P)
5. Program to implement alpha beta search. (1P)
6. Program for implementing Hill climbing problems. (1P)
7. Program to implement A* search algorithm. (2P)
8. Program to solve water jug problem. (2P)
9. Program to simulate tic — tac — toe game using min-max algorithm. (2P)
10. Program to implement Constraint satisfaction problem. (2P)

REFERENCES

Mandatory Reading:

1. “A First Course in Artificial Intelligence”, Deepak Khemani, ISBN: 978-1-25-902998-1,
McGraw Hill Education (India) 2013.

Supplementary Reading:
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1. Artificial Intelligence - A Modern Approach, Stuart Russell and Peter Norvig, 4™ Edition,
Pearson

2. Artificial Intelligence, Elaine Rich and Kevin Knight 3 Edition, TATA McGraw-Hill
Education.

3. Introduction to Artificial Intelligence and Expert Systems, Dan W Patterson, Pearson, 2015

Web References:

An Introduction to Artificial Intelligence - Course (nptel.ac.in)
https://www.codecademy.com/catalog/subject/artificial-intelligence
https://www.coursera.org/learn/introduction-to-ai
https://www.geeksforgeeks.org/What-is-ai-artificial-intelligence/

https://www.cloudskillsboost.google/course_templates/536
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Course Title: Digital Marketing (VOC : THEORY )
Course Code: UG-COM-VOC -2

Semester : V

Credits: 3

Marks: 75

Duration : 45

Course Prerequisite: Nil

Course Objectives:
e To Build Accessible Websites that are optimized for the Search Engines.
e To study various online Marketing Strategies.
e Analyze and research the Internet to improve the quality and marketability of the

Websites.

Course Learning Outcomes:

On completion of the course, students will learn the following:

CLO1: Describe fundamental SEO and SEM strategies, tools, and practices for optimizing
search engine presence and managing ad campaigns.

CLO2: Market a company/product using Social Media and Email strategies/tools OR

Develop and implement effective social media and email marketing strategies to build
relationships, engage audiences, and measure campaign success.

CLO3: Explain basic concepts, tools, and practices in web analytics and marketing automation
for measuring performance and automating marketing tasks.

CLO4: Evaluate and integrate SEO, SEM, SMM, email marketing, web analytics, and marketing
automation strategies to enhance digital marketing effectiveness and drive data-informed

decisions.

MODULE I: Search Engine Optimisation (SEO) and Search Engine Marketing (SEM)
[15 HRS]
SEO: Introduction to Online Search; Function of Search Engines; Google PageRank;

Introduction to Search Engine Optimisation; Building Accessible Site; Keyword Research and
Optimisation; Link Building Strategies; Useful Tools for SEO; The Past, Present and Future of
SEO.

SEM: Introduction to Internet and Search Engine Marketing; Google Adwords; Adwords
Account Structure; Navigating in Google Adwords; Working with Keywords; Creating Ads in
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Google Adwords; Creating and Managing your First Ad Campaign; Adwords Reporting and

Account Performance Reports.

MODULE II: Social Media Marketing (SMM) and Email Marketing [15 HRS]
Social Media Marketing: Introduction to the World of SMM; Why Social Media? Getting

Started with Social Media; Building Relationships via Facebook, Twitter, LinkedIn, YouTube;
Handling Positive and Negative Comments; Social Media Content Base Creation.
Email Marketing: Importance of Email marketing; Email Marketing Software; Subscriber List;

Email Marketing Campaign; Newsletters; Measuring the results.

MODULE III: Web Analytics and Marketing Automation [15 HRS]
Web Analytics: Web Analytics and Intelligence Tools; Basic Metrics Demystified; Introduction
to Google Analytics; Goals and Actionable Insights; Data Management; Social Media Analytics;
Social Media Goals and KPI’s; Tools for Social Media Analytics.

Marketing Automation: Introduction to Marketing Automation, Advantages of using

Marketing Automation Software; Issues with Marketing Automation.

Course Title :Digital Marketing (VOC : PRACTICAL)
Course Code : UG-COM-VOC -2

Semester Y
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. Using Search Engine Optimization tools ( like google & bing search console, hubspot,
webceo, google page speed) (3)

2. Using Search Engine Marketing tools (like google adwords, google adwords
certifications, search, display, remarketing formats, facebook marketing, linkedin
advertising) (3)

3. Using Social Media Marketing tools (like hootsuite, buffer, sproutsocial, klear,
twitonomy, socialmention, google alerts, mention) (3)

4. Using SMS and Email Marketing tools (like Twilio - voice chat and call, mailchimp,
campaign monitor, mailgun, mandrill, phplist, amazon ses

(3)
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5. Using Web Analytics tools ( like google analytics, compete.com, crazyegg, facebook
insights, twitter insights) (3)

REFERENCES

Mandatory Reading:
1. Damian Ryan, “Understanding Digital Marketing: Marketing Strategies for Engaging the

Digital Generation”, Kogan Page Publisher, 3" Edition, 2014.

Supplementary Reading:

1. Calvin Jones and Damian Ryan, “The Best Digital Marketing Campaigns in the World:
Mastering The Art of Customer Engagement”, Kogan Page Publisher, 1* edition 2011.
2. Nick Smith, “Successful Digital Marketing in a Week”, Teach Yourself Publisher, 2014.

3. Nick Smith, “Successful Social Media Marketing in a Week”, Teach Yourself Publisher,
2013.

4. Nick Smith, “Successful SEO and Search Marketing in a Week”, Teach Yourself Publisher,
2013.

5. Lee Odden , “ Optimize: How to Attract and Engage More Customers by Integrating SEO,
Social Media, and Content Marketing”, Wiley Publishing, 1*" edition, 2012.

6. Avinash Kaushik, “Web Analytics 2.0: The Art of Online Accountability & Science of
Customer Centricity (Sybex)”, Wiley Publishing, 2 edition 2013
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Course Title: Internet of Things (IoT) (VOC : THEORY)
Course Code: UG-COM-VOC-3

Semester : V

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: Knowledge of Programming

Course Objectives:

e To have a thorough understanding of major components of Embedded systems and IoT.

e Implement small modules of programs to solve well defined problems in an IoT.

e To familiarize with the tools to develop applications in an [oT Environment.
Course Outcomes:
Upon completion of the course, students will be able to:
CLO1: Describe Embedded Systems; its characteristics and design metrics.
CLO2: Summarize the performance of ARM processors and various components of Embedded
Systems.
CLO3: Categorize I/O devices, Smart sensors, I/O Interfacing and Communication protocols
along with their functions.
CLO4:Explore IoT technologies, characteristics, network and data communication protocols.
CLOS: Investigate IoT analytics, explore various [oT domains, and examine key concepts in
IIoT.
CLOG6:Design and develop Embedded / IoT Applications using Arduino/Raspberry-Pi/typical
IoT boards.

MODULE I: Introduction to Embedded Systems and System Hardware [15 HRS]
Introduction to Embedded Systems, Microprocessors and Micro-controllers. Components of

Embedded System & its Classification, Characteristic of embedded system. Introduction to
embedded processor, Digital Signal Processor, Application Specific System Processor, Design
Process in Embedded System, Design metrics, Steps in design process. Challenges in Embedded

System design, Design Examples.
System hardware, Interrupt structure and Applications, ARM Processor - Architecture,

Programmer’s model, Modes of operation, Interrupt, Handling Interrupts, Comparison of ARM7,

ARM9 & ARM10.
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Components of Embedded Systems-Management of Power Supply, Clocking Unit, Real Time
Clock and Timers, Reset Circuitry and Watchdog Timer. Processor and Memory Selection,
Memory Map of Embedded System, Interfacing Processors, Memories and I/O — Analog vs
Digital. Overview of Arduino, Intel Edison and Raspberry Pi boards.

MODULE II: Input/Output Devices and Communication [10 HRS]
I/O interfacing and Communication Buses, Serial vs Parallel Communication, Serial
communication Protocols - UART Protocols, I12C, SPI, CAN, USB — Protocol Architecture,
Topology.

I/O devices, ADC / DAC, Optical Devices such as LED / LCD Display devices, Opto-Isolator,
Sensors, Relays, DC motor, Stepper motor, Timers/Counters, Parallel ports - Device interfacing.
Smart Sensors: Introduction — Primary Sensors — Excitation — Amplification — Filters —
Converters —Compensation— Information Coding/Processing - Data Communication — Standards

for Smart Sensor Interface — The Automation

MODULE III: Internet of Things (IoT) [20 HRS]
Introduction: Overview of Internet of Things, building blocks of IOT, IOT enabling technologies-

characteristics of IOT systems and IOT levels; M2M to IoT - the global context, 10T
Architectural Overview, Potential and Challenges.

IoT communication: Networking basics, MANET, IoT networking connectivity protocols,
Bluetooth, ZigBee, NFC, RFID, LORAWAN, Lightweight M2M (LWM2M); IoT networking
data messaging protocols, MQTT, MQTT publish-subscribe, MQTT architecture details, AMQP;
Analysing data to infer protocol and device characteristics.

IoT Analytics for the Cloud: Introduction to elastic analytics, Decouple key components,
Cloud security and analytics, designing data processing for analytics, Applying big data
technology to storage.

Domains of IoT: Characteristics and applications of domain-specific IoTs - including home
automation, smart environment, smart cities, logistics, retail, smart energy, smart agriculture,

industrial control and smart health, IIoT.

Course Title :Internet of Things (VOC : PRACTICAL)
Course Code : UG-COM-VOC -3

Semester Y
Credits : 01
Marks 125
Duration 130
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List of Experiments:

Programs to be executed on any of the embedded/IoT boards like Arduino, Intel Edison,

Raspberry Pi, Bolt, etc that covers the following tasks:

1. Interfacing sensors (3P)
2. Interfacing output devices (2P)
3. Interfacing input devices (1P)
4. Interfacing actuators (1P)
5. Programming with Raspberry Pi (2P)
6. Monitoring Data over Cloud (1P)
7. Building Web app to control devices (2P)
8. Mini Project. (3P)

REFERENCES

Mandatory Reading:

1. Rajkamal, (2010), Embedded Systems — Architecture, Programming and Design, (2™
ed.), Tata McGraw Hill.

2. Arshdeep Bahga and Vijay Madisetti, Internet of Things - A Hands-on Approach,
Universities Press, 2015

Supplementary Reading:

1. Jerker Delsing, IoT Automation: Arrowhead Framework, CRC Press.

2. Surjeet Dalal, Vivek Joglan, Dac Lhuyang Le, Green Internet of Things for Smart
Cities, CRC Press.

3. Raspberry Pi Cookbook, 3rd Edition, Simon Monk, Publisher: O'Reilly Media, Inc.,
2019.

4. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos,
David Boyle, (2014), From Machine-to-Machine to the Internet of Things: Introduction
to a New Age of Intelligence, (1st ed), Academic Press.

5. David Jensen, Beginning Azure IoT Edge Computing: Extending the Cloud to the
Intelligent Edge, Microsoft Azure.

Web References:
1. https://www.tutorialspoint.com/internet_of things/index.htm
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https://www.arduino.cc/

http://www.zdnet.com/article/m2m-and-the-internet-of-things-a-guide

https://www.raspberrypi.org/

www.thingspeak.com
https://blynk.io/
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Course Title: Software Testing (VOC : THEORY)
Course Code: UG-COM-VOC-4

Semester : VI

Credits: 3

Marks: 75

Duration : 45

Course Prerequisites: UG-COM-101 Introduction to Programming, UG-COM-206: Software
Engineering or equivalent.
Course Objectives:

e To understand the fundamental concepts in software testing
e To study the various software testing strategies
e To learn how to design test cases and execute them.

Course Outcomes:

Upon completion of the course, students will be able to:

CLO1: Understand the different software testing strategies.

CLO2: Apply testing strategies to live projects.

CLO3: Design test cases.

CLO4: Execute test cases using software testing tools.

MODULE I: [15 HRS]

Software testing principles - Software Testing- Need for testing, Psychology of testing, Testing
economics, SDLC and Testing, Verification & Validation. Quality Assurance, Quality Control.

Testing strategies and types - White box testing techniques - Statement coverage, Branch
Coverage , Condition coverage, Decision/Condition coverage , Multiple condition coverage,
Dataflow coverage, Automated code coverage analysis, Inspections, Walkthroughs Code Review
Black box testing techniques - Boundary value analysis, Robustness testing, Equivalence
partitioning, Syntax testing,

Finite state testing, Levels of testing, Unit, Integration and System Testing, Compatibility
Testing, Domain Testing, Adhoc Testing ,Use of Requirement, Traceability Matrix.

MODULE II: [20 HRS]
Integration Testing Waterfall - Top-down ,Bottom up ,Big bang, Sandwich System and

Performance
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Testing - Types of system testing ,Functional and non-functional testing Acceptance Testing ,
Setting entry and exit criteria for phases and typical product release scenarios ,Basic factors
governing performance testing, Methodology for performance testing, Tools for performance
testing.

Regression Testing - Purpose ,Timing, Choice of tests ,Smoke tests ,Best practices
Internationalization and Localization testing - Preliminary concepts, Adhoc testing, Pair testing,
Extreme testing, Agile testing, Exploratory testing, Defect seeding.

Usability Testing - Factors in usability testing, Aesthetics testing, Accessibility testing, Tools for
usability testing.

Testing object oriented software - Definitions and Challenge differences from testing non-OO
Software, Class testing strategies Class Modality, State-based Testing, Message Sequence
Specification.

MODULE III: [10HRS]

People and organizational issues in testing - Common people issues and myths in testing,
Providing career paths in testing, Organizational structures for testing teams, Geographically
distributed testing teams and success factors.

Test Management and Automation- Test Planning, Test Management, Test Process, Test
Reporting, Test Automation, Factors to consider in automation, Challenges in test automation,
Test Metrics, Product Metrics, Process Metrics, Progress Metrics. Use of metrics in ascertaining
product release.

Course Title :Software Testing (VOC : PRACTICAL)
Course Code : UG-COM-VOC -4

Semester Y
Credits : 01
Marks 125
Duration 130

List of Experiments:

1. Planning Test Cases (Black Box & White Box Testing) (3P + 2P)
2. Generating Test Cases/Test Suite (2P)
3. Enhancing Tests (3P)
4. Debugging Tests (1P)
5. Running Tests (1P)
6. Analyzing Results (2P)
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7. Reporting Defects (1P)
REFERENCES
Mandatory Reading:

1. Srinivasan D.,Gopalaswamy R.;(2009) Software Testing- Principles and Practices, 4th Edition:
Pearson Publication.

Supplementary Reading:

1. Jalote P., (2010)An Integrated Approach to Software Engineering, 3rd Edition :Narosa
Publishing House

2. Pressman R., (2017) ,Software Engineering: A Practitioner's Approach, 6th Edition: McGraw
Hill Publication.

Web References:

1. https://www.guru99.com

2. https://www.softwaretestinghelp.com/practical-software-testing-new-free-ebook-downloa
d/

3. https://www.softwaretestinggenius.com/download/staqtpsn.pdf

4. https://www.softwaretestingclass.com/wp-content/uploads/2016/06/Beginner-Guide-To-S
oftware-Testing.pdf

5. https://malenezi.github.io/malenezi/SE401/Books/Software-Testing-A-Craftsman-s-Appr
oach-Fourth-Edition-Paul-C-Jorgensen.pdf
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Course Title : Multimedia (MDC: THEORY)
Course Code : UG-COM-MDC6

Semester ;-
Credits 12
Marks 150
Duration 130

Preference : This course is for students interested in exploring the dynamic world of multimedia
and enhancing their creative skills in graphic design, audio, and video editing.

Course Objectives:

e To understand the basic concept of Multimedia.
e To develop skills for designing graphical images.
e To develop skills for audio and video editing.

e To acquire skills in using audio/video editing software.

Course Learning Outcomes:

Upon completion of the course, students will be able to:

CLO-1: Understand the basic concepts and skills required for Multimedia

CLO-2: Demonstrate proficiency in the text, graphics, visual and audio medium via the
respective tools used.

CLO-3: Classify and realize the types of Authoring tools and their functions.

CLO-4: Assemble and deliver multimedia projects

Module I: Text, Graphics and Audio [15
HRS]

Multimedia terms - Storyboard, Script and Authoring tools. Types of authoring tools, Stages of
a Multimedia Project. The Multimedia team and their roles. Multimedia Software. Multimedia
Hardware. Social & Ethical considerations, Digital Representations & Standards.

Text: Text in graphics, character set, fonts, layout. Character Attributes, Marker Attributes,
Bundled Text Attributes, Bundled Marker Attributes.

Vector graphics and Raster Graphics: resolution, image compression, file formats,
Geometrical transformations.

Color Theory: Color Basics, different Color models ,Transformations among color models.
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Module II: Audio, Video and Animation [15
HRS]
Sound Concepts - Digitizing and processing sound, Music, Speech, Compression, file formats,

MIDI and Digital Audio Human vision, Gamma correction,

Video: Analog and Digital Video, video standards, Video on PC. Introduction to graphics
accelerator cards, Video Broadcast Standards - NTSC, PAL, SECAM, HDTYV. Introduction to
video capturing, Media & Instrument — Videodisk, DVCAM, Camcorder. Recording Formats
like S-VHA Video, Component (YUV), Component Digital, Composite Digital, and Video
Hardware Resolutions.

Animation: Basics of animation, Animation Principles Animation techniques-persistence of
vision, animation file formats, Computer animation kinematics and Morphing, Computer

Animation Languages, Key frame System, Particle systems — particle generation.

Course Title : Multimedia (MDC: PRACTICAL)
Course Code : UG-COM-MDC6

Semester -

Credits : 01
Marks 125
Duration 130

List of Experiments:

Note : Practical can be done using GIMP, Audacity, Windows Video editor, Pencil 2D, Synfig
2D or any other open-source image editing and audio video editing software

1. Design a Brochure for a given product, give details. Learn about different Image

file Formats (2)

2. Design a poster with given information and learn about image compression (2)

3. Record and Edit the Sound file and Learn about Effects and Filters of sound (3)

4. Record your voice and learn about audio compression and audio mixing (3)

5. Prepare Video content for a given information with title and special effects and filters.
()

6. Enhance the Quality of Video content (2)

REFERENCES:
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Mandatory Reading:
1. Chapman, N., & Chapman, J. (2005). Digital multimedia. John Wiley & Sons, Inc.

2.Li, Z. N., Drew, M. S., & Liu, J. (2004). Fundamentals of multimedia

(pp. 253-265). Upper Saddle River (NJ): Pearson Prentice Hall.
3.Vaughan, Tay, (2009). Multimedia: Making it Work; Tata McGraw-Hill, 9th
edition.

Supplementary Reading:
1. Jeffcoate, J. (1995). Multimedia in practice. Technology and Applications. Great Britain:
Prentice Hall.

Web References:

1. https://www.gimp.org/

2. https://www.audacityteam.org/

3. https://swayam.gov.in/nd2_ugcl9 hs42/

4. https://www.tutorialspoint.com/multimedia

5. https://libguides.bc.edu/
6. https://www.pencil2d.org
7. https://www.synfig.org
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Course Title : Fundamentals of Human-Computer Interaction (MDC: THEORY)
Course Code : UG-COM-MDC7

Semester ;-
Credits 12
Marks 150
Duration 130

Preference : This course is for students interested in Human-Computer Interaction,
user-centered design, and evaluating user experiences.

Course objectives:

Introduction to Human-Computer Interaction.
e User Centered Design Principles.

e Human Factors and Ergonomics.

e User Research and Evaluation.

Course Outcomes:
On completion of the course students will be able to:

CLO-1: Define Human-Computer Interaction (HCI) and articulate its significance in the
design of user interfaces.

CLO-2: Apply usability principles in interface design.

CLO-3: Utilize prototyping techniques to quickly test and refine interface concepts in an
iterative process.

CLO-4: Consider user needs in interface design for user comfort and efficient interactions.

Module I: Introduction to Human-Computer Interaction (HCI) and User Interface Design
Principles. [15 hours]

Overview of HCI - Definition and importance of HCI, Historical context and evolution.
Fundamentals of Psychology in HCI - Basics of cognitive psychology, Human perception and
memory.

Principles of User Interface Design - Usability principles, Design guidelines for effective
interfaces. Basics of Interaction Design - User-centered design process, Introduction to wire
framing and prototyping.

Module II: Understanding Human Factors in Computing, User Research and Evaluation.
[15
hours]

Ergonomics and Accessibility - Designing for physical comfort and inclusivity. Introduction to
accessibility standards. Emotional Design - Recognizing the emotional aspects of user
experience, designing for positive emotional impact. Introduction to User Research Methods -
Surveys, interviews, and usability testing. Basics of data collection and analysis. Usability
Testing - Planning and conducting usability tests. Iterative design based on user feedback.
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Course Title : Fundamentals of Human-Computer Interaction (MDC:

PRACTICAL)
Course Code : UG-COM-MDC7
Semester -
Credits : 01
Marks 125
Duration 130

List of practicals:

1. Apply HCI principles to analyze everyday interfaces (e.g., websites, mobile apps,

or household devices). (1P)

2. Create a basic wireframe and prototype for a chosen interface using an appropriate
tool (2P)

3. Analyze the emotional design elements of an existing application and propose
improvements for a positive emotional impact (2P)

4. Develop a usability testing plan for a chosen interface (2P)

5. Conduct usability testing sessions with participants, analyze results, and identify areas
for improvement (2P)

6. Evaluate the accessibility of a website or application using an appropriate tool and
propose accessibility enhancements (2P)

7. Apply an iterative design process to a project, incorporating feedback from peers and
making incremental improvements (2P)

8. Conduct a cognitive walkthrough of a user interface, identifying potential usability
issues from a cognitive perspective (2P)

REFERENCES:

Mandatory Reading:

1. Alan Dix, (2005). Human-Computer Interaction, Prentice Hall, Third Edition.

Supplementary Reading:

1. Don Norman, (2013) , The Design of Everyday Things, Basic Books Publisher.

Web References:

1. https://www.interaction-design.org/literature/topics/human-computer-interaction
2. https://www.geeksforgeeks.org/introduction-to-human-computer-interface-hci/

3. https://www.spiceworks.com/tech/artificial-intelligence/articles/what-is-hci/
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Course Title : Web Design (MDC: THEORY)
Course Code : UG-COM-MDC8

Semester D -
Credits 12
Marks 150
Duration 130

Preference : This course is for students interested in developing web development skills,
focusing on web fundamentals, HTML and CSS, and creating responsive designs for modern web
applications.

Course Objectives:
Understand Web Fundamentals

Master HTML and HTML5
Explore CSS and CSS3
Implement Responsive Design

Course Outcomes:
On completion of the course, students will be able to:

CLO1: Demonstrate the use of various HTML and CSS elements
CLO2: Style content to provide an effective User Interface
CLO3: Implement frameworks used in web designing.

CLO#4: Design responsive websites

Module I: Web Essentials [20 HRS]
Clients, Servers, and Communication. The Internet-Basic Internet Protocols The World Wide

Web-HTTP request message-response message-Web Clients; Web Servers, Domain and Hosting.

HTML : HTML - Introduction. The development process, basic HTML, formatting and fonts,
commenting code, colour, hyperlink, lists, tables, images, simple HTML forms, web site
structure, Meta tags, Character entities.

HTMLS - Introduction, New Elements, Canvas, SVG, Drag/Drop, Geolocation, Video, Audio,

Input types, form elements, form attributes, semantic.

CSS : CSS - Introduction — Syntax, Id & Class, Backgrounds, Text, Fonts, Links, Lists, Tables.
CSS Box Model — Border, Outline, Margin, Padding. Advanced - Grouping/Nesting, Dimension,
Display, Positioning, Floating, Align, Pseudo-class, Pseudo-element, Navigation Bar, Image
Gallery, Image Opacity, Image Sprites, Media Types, Attribute Selectors.

CSS3 - Introduction, Borders, Backgrounds, Gradients, Text Effects, Fonts, 2D Transforms, 3D

Transforms, Transitions, Animations, Multiple Columns.
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Module II: Responsive Website [10 HRS]
Frameworks for Web design, overview of Bootstrap; Introduction and Syntax of Bootstrap;

Bootstrap Component; Responsive Layouts with the Bootstrap Grid; Building forms with
Bootstrap.

Course Title : Web Design (MDC: PRACTICAL)
Course Code : UG-COM-MDC8

Semester :-

Credits : 01
Marks 125
Duration 130

List of practicals:

1) Create a HTML page with the following: (4)
a) title heading paragraph emphasis strong and image elements
b) complex HTML table
C) simple HTML Form covering major form elements

d) Embed Video in an HTML page

2) Using CSS do the following: (3)
a) Create a Navigation bar (with dropdown) with CSS
b) Create a CSS Grid
C) Create a CSS3 based button
d) Make an image rounded shape
e) Create a CSS based sticky footer
f) Create CSS3 Corner Ribbon
g) Create CSS3 blurry text effect
h) Create CSS3 speech bubble shape
1) Create image cross fade with CSS3 transition
1) Set style for link hover active and visited states of hyperlink

3) Creating a website using the html; CSS with Embedded Video and audio tags (3)

4) Mini Project using front-end development framework such as bootstrap (5)
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REFERENCES:

Mandatory Reading:
1. Elisabeth R, Eric F, (2012). Head First HTML and CSS (2nd ed). Canada, O’Reilly

Media, Inc.

Supplementary Reading:

1.

D.T,(2018) Web Technologies, Black Book, Dream Tech

2. Ivan B (2017), HTMLS5 and CSS3 Made Simple (1st ed). India, BPB publication
3. DT Editorial Services (2016), —HTMLS5 Black Book: Covers CSS3, Javascript, XML,
XHTML, Ajax, PHP and Jquery (2nd ed). India, Dreamtech Press.
4. Handbook for Web Developer Qualification Pack.
Web References:

1.https://www.w3schools.com
2.https://www.tutorialspoint.com/html/index.htm
3.https://www.tutorialspoint.com/css/index.htm
4.https://www.udemy.com/courses/development/web-development/
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Course Title : Document Development and Data Analysis (MDC: THEORY)
Course Code : UG-COM-MDC9

Semester D -
Credits 12
Marks 150
Duration 130

Preference :This course is for students interested in exploring automation tools for office work
and developing practical skills in spreadsheets and word processing applications.

Course Objectives:

e To explore the features of a few automation tools used in office work.

e Develop skills in implementing the features of spreadsheets, and word processing tools.
Course Learning Outcomes:
At the end of the course students will be able to:

CLO1: Demonstrate proficiency in utilizing word processing software to create, format, and edit
documents for various purposes.

CLO2: Develop skills in document design, formatting, and layout to create professional-looking
documents that effectively communicate information.

CLO3: Demonstrate proficiency in utilizing various spreadsheet features such as lookup tables,
Pivot tables, and other Statistical features.

CLO4: Analyze data using spreadsheets for tasks such as spreadsheet analysis, presentation creation,
and database management.

SYLLABUS

Module I: Word-Processing [15 HRS]

Introduction to Word Processing Software: Overview of popular word processing software
(e.g., Microsoft Word, Google Docs). Overview of the user interface and basic features; Creating
new documents and opening existing ones. Basic text editing techniques (e.g., typing deleting,
copying, pasting). Using spelling and grammar checking tools.

Formatting Text: Applying font styles, sizes, and colors; Adjusting paragraph alignment and
line spacing; Using text formatting tools for emphasis (e.g., bold, italic, underline).

Document Formatting: Setting margins, page orientation, and paper size; Inserting headers,
footers, and page numbers; Using formatting styles for consistency throughout the document.
Working with Lists and Tables: Creating bulleted and numbered lists; Inserting and formatting
tables for data organization; Applying styles to lists and tables.

Document Organization and Management: Organizing content with headings, subheadings,
and sections; Creating and navigating through document outlines.

Graphics and Multimedia Integration: Inserting images, shapes, and icons into documents;
Formatting and positioning graphics within the document; Embedding multimedia elements
(e.g., videos, audio clips).

Document Organization and Management: Implementing mail merge for personalized
document creation; Finalising documents for distribution and printing.
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Advanced Features and Techniques: Tracking changes and comments for collaborative
editing; Using tools for document versioning and collaboration.

Module IT: Spreadsheets [15 HRS]

Introduction to Spreadsheets: Overview of spreadsheet software tools and their significance;
Understanding the user interface and basic features.

Data Entry and Manipulation: Inputting data into spreadsheet cells; Manipulating data using
basic editing techniques (e.g., copy, paste, delete).

Formulas and Functions: Introduction to formulas for performing calculations (e.g., SUM,
AVERAGE, COUNT); Understanding functions and their applications in data analysis.

Data Visualization with Charts: Creating various chart types (e.g., bar charts, line graphs, pie
charts) to visually represent data; formatting and customizing charts for clarity and visual appeal.
Advanced Data Analysis Techniques: Using advanced functions (e.g., VLOOKUP, IF
statements) for complex data manipulation; Utilizing logical functions for conditional data
analysis.

PivotTables for Data Summarization: Creating PivotTables to summarize and analyze large
datasets efficiently; Using PivotCharts for dynamic data visualization.

Data Validation and Protection: Applying data validation rules to ensure data accuracy and
consistency; Protecting spreadsheet data with password protection and access controls.

Course Title : Document Development and Data Analysis (MDC:
PRACTICAL)

Course Code : UG-COM-MDC9

Semester t-

Credits : 01

Marks 25

Duration : 30

List of Practicals :

Word-processing Software (7P)

1.Basic Text Editing: Learn fundamental text manipulation techniques including typing, deleting,
copying, and pasting text in a word processing document.

2.Formatting Mastery: Explore diverse formatting options such as font styles, sizes, colors, and
alignment to enhance the visual appeal of documents.

3.Efficient Document Creation: Master the art of creating new documents, saving them
appropriately, and managing file locations efficiently.

4.Advanced Formatting Techniques: Delve into paragraph formatting, adjusting line spacing,
paragraph spacing, and indentation for professional-looking documents.

5.Table Proficiency: Acquire skills in table creation, customization, and formatting to present
data effectively within documents.
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6.Document Navigation and Review: Learn to navigate large documents efficiently and utilize
review features like Track Changes for collaborative editing.

7.Document Finalization and Collaboration: Finalize documents by proofreading for errors,
printing, and sharing collaboratively using cloud-based platforms for real-time collaboration.

Spreadsheet Software (8P)
8.Data Entry and Formatting: Acquire skills in accurately inputting and formatting data using
font styles, cell alignment, and number formatting in Excel.

9.Basic Formulas and Functions: Explore essential formulas and functions like SUM,
AVERAGE, and COUNT for basic calculations and analysis of datasets.

10.Data Visualization with Charts: Master the creation of various chart types such as bar charts,
line graphs, and pie charts to visually represent data in Excel.

11.Advanced Functions and Logical Operations: Dive into more complex functions like
VLOOKUP, IF statements, and nested functions for advanced data manipulation and analysis.

12.Data Analysis with PivotTables: Gain proficiency in creating PivotTables to summarize and
analyze large datasets efficiently in Excel (2P)

14.Data Validation and Conditional Formatting: Learn to apply data validation rules and
conditional formatting techniques to enhance data accuracy and visual clarity in spreadsheets.

15.Collaboration and Sharing: Discover methods for collaborating on Excel workbooks,
including sharing, tracking changes, and protecting sensitive data for secure collaboration.

REFERENCES:

Mandatory Reading:
1. Dinesh Maidasani, (2008), Straight to the Point — MS Office 2003, (1-Ed.), Firewall
Publications.

2. Mark Moore, (2015), Mastering Excel: Building Dashboards, (1stEd.), CreateSpace
Independent Publishing Platform.

Supplementary Reading:
1. Ramesh Bangia, (2017), Learning PageMaker 7, (Ed), Khanna Book Publishing Co Pvt
Ltd.

2. Michael S. Toot, (2017), Master Visually Microsoft Office 2003, (Ed), Visual Publishers.
3. Mansfield, (2017), Mastering WORD 6 for Windows, (Ed), BPB
4. Townsend, (2017), Mastering EXCEL 4 for Windows, (Ed), BPB

Web References:
1. https://www.tutorialspoint.com/computer _concepts/computer concepts_elements of wo
rd_processing.htm

2. https://nios.ac.in/media/documents/sec229new/Lesson3.pdf
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3. https://trumpexcel.com/hyperlinks/

4. https://www.guru99.com/excel-tutorials.html

=afa257a5ec0f49612be49e9ecb09635d&position=4&linked from=autocomplete&c=auto
complete
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http://www.guru99.com/excel-tutorials.html
https://www.edx.org/learn/excel/ibm-analyzing-data-with-excel?index=product&queryID=afa257a5ec0f496f2be49e9ecb09635d&position=4&linked_from=autocomplete&c=autocomplete
https://www.edx.org/learn/excel/ibm-analyzing-data-with-excel?index=product&queryID=afa257a5ec0f496f2be49e9ecb09635d&position=4&linked_from=autocomplete&c=autocomplete
https://www.edx.org/learn/excel/ibm-analyzing-data-with-excel?index=product&queryID=afa257a5ec0f496f2be49e9ecb09635d&position=4&linked_from=autocomplete&c=autocomplete

Course Title : Technology in Teaching and Learning (MDC: THEORY)
Course Code : UG-COM-MDCI10

Semester D -
Credits 02
Marks 250
Duration 230
Preference :

Course Objectives:
e To understand the basic concept of ICT (Information Communications Technology) in
education.
e To understand the basic concept of Instructional Design principles.
e To develop E-content in various application areas related to ICT and Education.

Course Learning Outcomes:

On completion of this course the student will be able to:

CLO1: Explain the working of an E-learning module.

CLO2: Apply and Evaluate appropriate E-Learning Strategy and Pedagogy to a given topic.
CLO3: Differentiate between Summative and Formative assessment.

CLO4: Design and Develop an E-learning module and upload on LMS.

Module I: Introduction, Course Development and E-learning Strategies [15 HRS]
Scope and form of E-learning, Role of an E-learning project Phases in E-learning project.
Instructional Design: The process of Designing Instruction.

Developing Materials (Storyboarding, Content Integration, and SCORM Compliance). Working
with L.M.S ( Learning Management System): Installation and use of the administrator, teacher
and student interface; Course Definition, Registration and upload, tracking of results.

E-Learning Strategies: Simulation, Drill, Interactive Learning, Problem Solving, Tutorials.

Module I1: Pedagogical Approaches & Assessment Design [15 HRS]

The Behaviorist School of learning and its implications on E-learning, The Cognitive School of
Learning and its Implication on E-learning, The Constructivist School of Learning and its
implications on E-learning, Blooms Taxonomy of Educational Objectives.

Assessment: Online formative and summative assessment. Rubrics for Assessment- Analytic and
Holistic Rubrics, Security and Authentication.

Course Title : Technology in Teaching and Learning (MDC: PRACTICAL)
Course Code : UG-COM-MDCI10

Semester =
Credits : 01
Marks 225
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Duration 230

List of Practicals :

1. Construct a Mind Map (Free Mind/Mindomo) (1P)
2. Create a Storyboard (PPT/Movie Maker/PowToon’s/Storyboardthat) (2P)
3. Screen Recording S/W(Screencast/OBS/Filmora) (2P)
4. Collaborative Tools (G Suite) (1P)
5. Creating Blogs-(Blogger/WordPress) - (2P)
6. Installation, Creation & Running of an LMS-(Moodle/Google Classroom (1P)
7. Uploading Resources & Activities in the LMS-(Moodle/Google Classroom (2 P)
8.Creating a Complete Course in the LMS (2 P)
9. Design Rubrics for Scenarios-(Hot Potatoes/Ed puzzle/Poll Everywhere) (2P)
REFERENCES:

Mandatory Reading:

1. Shelly Cashman Gunter.(2011).Teachers Discovering Computers: Integrating Technology

in the Classroom,(7th ed.). Wadsworth Publishing Co Inc.
Supplementary Reading:

1. Smith, P. L. & Ragan, T. J.(2008). Instructional design(4rth ed.). New York: John Wiley
& Sons. ISBN:0471393533

2. M.D. Roblyer, Aaron H. Doering(2018). Integrating Educational Technology into
Teaching: Student Value Edition (8th ed.). Publisher: Pearson ISBN-10: 013289680X,
ISBN-13:978- 0132896801.

3. Dick, W, Carey, L., & Carey, J. 0.(2014). The systematic design of instruction (8" ed.).

Boston

Web References:

L.https://www.udemy.com/course/instructional-design-for-elearning/
2.https://nptel.ac.in/courses/127101013/

3.https://nptel.ac.in/courses/121105010/

4. https://www.plesyoutube.com/watchv=0flnAoX9QEw
5.https://nptel.ac.in/content/storage2/nptel data3/html/mhrd/ict/text/121106012/lec13.pdf
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Annexure B
Summary of the changes incorporated in CLOs/PSQOs/syllabus

Semes CLOs/PSOs/ Existing Changes suggested Reason
ter Course
I UG-COM-101 : CLO3 : Recognize CLO3 : Apply Re-Written to make

Introduction to

and incorporate
programming elements

programming constructs
such as loops,

it measurable.

Programming o o 3
such as loops, decision | decision-making,
making, functions, functions, arrays, and
arrays, strings. strings in developing
CLO#4 : Recognize programs that meet
and incorporate specified requirements.
programming elements | CLO4 : Implement
such as structures, programming concepts
pointers and files into | including structures,
applications that solve | pointers, and file
real world problems. handling to develop
applications that
address real-world
scenarios.

II UG-COM-102 : CLO4 Normalize | CLO4: Apply Re-Written to make
Database databases to eliminate | Normalization it measurable.
Management data redundancy and | techniques to databases
Systems - 1 ensure data integrity. to eliminate data

redundancy and ensure
data integrity.

I UG-COM-201 : CLO1: CLO1: Re-Written to make
Data Structures Understanding core Understand and apply it measurable.

data structures.
CLO2:
Implementation and
manipulation of data
structures.

CLO3 : Analyze and
implement different
sorting and searching
algorithms.

CLO4 : Perform
fundamental
operations on different
types of tree
structures, including
insertion, deletion, and
various traversals.

core concepts of data
structures, such as lists,
stacks, queues, trees,
and graphs, including
their implementation
and operations.
CLO2:

Describe and compute
space and time
complexity for basic
algorithms and apply
sorting and searching
techniques to solve
simple problems.
CLO3:

[llustrate and implement
basic operations on
binary search trees,
AVL trees, and graphs,
and explain their usage
in solving specific
computational tasks.
CLO4 :




Apply fundamental data
structures to implement
basic solutions in

computational
applications.
UG-COM-202 : CLO1 : Apply CLOL1 : Define and Re-Written to make
Object Oriented fundamental explain fundamental it measurable.
Programming object-oriented object-oriented concepts
principles in problem | including encapsulation,
solving. inheritance,
CLO2 : Identify polymorphism
classes, their members | CLO2 : Identify and
and relationships implement classes, their
between them. members, and
CLO3 : Implement the | relationships in Java.
object oriented model | CLO3 : Apply
in any object oriented | object-oriented design
language. patterns in
CLO4 : Develop problem-solving and
applications to solve software development.
real world problems. CLO#4 : Develop
applications using Java
that incorporate various
OOP principles to solve
real-world problems.
v UG-COM-203 : CLO1 : Explain the CLO1 : Classify and Re-Written to make
Computer detailed function of a | explain the function of | it measurable.

Architecture and
Operating System

typical Computer
system and its
components.

various modules of the
modern computer
system and their
communication.

UG-COM-204 :
Mathematical
Foundations for
Computer Science

CLO2: Competence in
dealing with linear
transformations, null
space, range, and
isomorphisms.

CLO-3: Define and
work with vector
spaces, subspaces, and
basis, emphasizing
their role in computer
graphics and linear
algebra applications.

CLO-5: Use
interpolation methods
to estimate values
between data points.

CLO2: Demonstrate
competence in working
with linear
transformations and
explain their
applications in various
contexts.
CLO3:Define and work
with vector spaces,
subspaces, and basis,
emphasizing their role
in computer
applications.

CLOS: Apply
interpolation methods to
estimate values between
data points and analyze
their accuracy.

Re-Written to make
it measurable.




UG-COM-205 :
Web Development
with php

CLO1:Demonstrate a
fundamental
understanding of PHP
in the Object Oriented
paradigm, including its
syntax ~and  basic
principles.

CLO2:Conduct
CRUD (Create, Read,
Update, Delete)
operations with PHP
and MySQL, involving
the retrieval, insertion,
updating, and deletion
of data.

CLO3:Apply hashing
and security measures

for user authentication.
CLO4: Implement
security best practices
in PHP web
development,

including input
validation and
sanitation, to protect
against common

threats like Cross-Site
Scripting (XSS) and
SQL injection.

CLOL1 : Understand the
fundamentals of PHP,

including syntax,
variables, data types,
operators, and control

structures, and set up a
local development
environment for PHP
web development.

CLO2:Establish  and
manage connections
between @ PHP and
MySQL databases,
handling potential
errors effectively and
executing CRUD
operations.

CLO3:
develop user
authentication systems
in PHP and apply best
practices in web
development security.

Design and

CLO4: Implement a
complete dynamic Web
Application using php.

Re-Written to make
it measurable.

UG-COM-MDC1
: Office

Automation

CLO1:Understand
basic Spreadsheet
features.

CLO-2: Work with

different worksheets
CLO-3: Analyze the

data using various
graphs.

CLO-4:Analyze data
using various
spreadsheet  features

such as lookup tables,
Pivot tables, and other
statistical features.
CLO-5: Use different
features of DTP
software.
CLO-6:
desktop
Application
given software.

Develop a
Publishing
using

CLO1:Understand
basic Spreadsheet and
Presentation  Software
features.
CLO2:Analyze the data
using various
spreadsheet features
such as lookup tables,
Pivot tables, Graphs and

other statistical
features.

CLO3: Explore
different features of
GIMP and Inkscape
tools.

CLO4: Design an
Application using
GIMP and Inkscape
tools.

Re-Written to make
it measurable.




UG-COM-MDC2:
Introduction to
Python
Programming

CLO-1:Write an
algorithm and
draw flowchart for
a given problem.

CLO-2: Understand
the basics (Operations,
Control structures,
data types,etc)

CLO-3: Write
programs using
conditional statements,
loops.

CLO-4: Apply
required List, Tuple
and Dictionary
functions.

CLO-5: Write a
Python program
specific to the domain
of the given problem.

CLO-6: Create
applications using
python programming

CLO-1: Understand

fundamental
programming
concepts such as
variables, data

types, and operators.

CLO-2:Implement
Python programs using
conditional statements
and loops.

CLO-3: Demonstrate pr
in using Python's buil
structures:

tuples and dictionaries.

CLO-4: Create and use
functions to promote
code reusability.

CLO-5: Apply file
handling operations.

CLO-6: Create domain
specific ~ applications
using Python
programming.

Re-Written to make
it measurable.




Parvatibai Chowgule College of Arts and Science
(Autonomous)

DEPARTMENT OF COMPUTER SCIENCE
Proposed M.Sc. in Computer Science
COURSE STRUCTURE
(To be implemented from 2025-2026)

Semester I (20 credits)

Course Code Course | Course Title Credits
Type

Total L

PGMP-CS-DSC-401 | DSC Advanced Data Structures and 4 3
Algorithms

PGMP-CS-DSC-402 | DSC Linux Operating Systems and 4 3
Networking Concepts

PGMP-CS-DSC-403 | DSC Artificial Intelligence and 4 3
Machine Learning

PGMP-CS-DSC-404 | DSC Cloud Computing 4 3

Total Credits for Discipline Core (DSC) 16
subjects

DSE | Discipline Specific Elective I 4

Total Minimum Credits for Discipline 4
Elective (DSE) subjects

List of Discipline Specific Elective 1:

PGMP-CS-DSE-401 | Agile Methodology and DevOPS

PGMP-CS-DSE-402 | Cryptography and Network Security

PGMP-CS-DSE-403 | Natural Language Processing
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PGMP-CS-DSE-404 | Fullstack Development

—_—— | — ] —

Semester 11 (20 credits)

Course Code Cours | Course Title Credits
e Type

Total L

PGPM-IT-DSC-405 DSC Design and Analysis of Algorithms | 4 3

PGPM-IT-DSC-406 | DSC Advanced Database Management | 4 3
Systems

PGPM-IT-DSC-407 DSC Software Architecture, Design 4 3




Patterns and Frameworks

PGPM-CS-DSC-408

DSC Software Engineering 4 3 1

Total Credits for Discipline Specific Core | 16
subjects

DSE | Discipline Specific Elective 11 4 2 2

Total Credits for Discipline Specific 4
Elective subjects

List of Discipline Specific Elective 11: 4

PGPM-CS-DSE-405

CI CD in DevOPS

PGPM-CS-DSE-406

Ethical Hacking and Counter Measure

PGPM-CS-DSE-407

Information Retrieval Systems

PGPM-CS-DSE-408

e B R ES
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Mobie Application Development

Semester 111 (24 credits)

Course Code Cours | Course Title Credits | Contact

e Type hours/week
L P

DSE Discipline Specific Elective 111 4 3 1

DSE Discipline Specific Elective IV 4 3 1

Total Minimum Credits for Discipline 8

Specific Elective subjects

DSRE [ Research Specific Elective-I 4 3 1

DSRE [ Research Specific Elective-II 4 3 1

DSRE [ Research Specific Elective-1I1 4 3 1

Total Minimum Credits for Discipline 12

Specific Research Elective subjects

GE | Generic Elective | 4 4 0

Total Minimum Credits for Generic 4

Elective subjects

List of Discipline Specific Electives 111 & IV:

Credits L P

PGPM-CS-DSE-501 Automation Scripts using Python 4 3 1

PGPM-CS-DSE-502 Container Orchestration 4 3 1

PGPM-CS-DSE-503 Network Intrusion and Computer 4 3 1
Forensics

PGPM-CS-DSE-504 Disaster Recovery 4 3 1




PGPM-CS-DSE-505

Data Science

PGPM-CS-DSE-506

Digital Speech Processing

PGPM-CS-DSE-507

Big Data Analytics
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PGPM-CS-DSE-508

Metaverse

4
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List of Discipline Specific Research Electives I,

11

PGPM-CS-DSRE-501

Research Methodology

4

PGPM-CS-DSRE-502

Cloud Optimization for DevOPS

PGPM-CS-DSRE-503

Development, Security and Operations
(DevSecOPS)

PGPM-CS-DSRE-504

Cloud Providers

PGPM-CS-DSRE-505

Modeling and Simulation

PGPM-CS-DSRE-506

Blockchain Technologies

PGPM-CS-DSRE-507

Neural Networks and Deep Learning

PGPM-CS-DSRE-508

Digital Speech Processing

PGPM-CS-DSRE-509

Computational Biology

PGPM-CS-DSRE-510

Quantum Computing
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PGPM-CS-DSRE-511

Parallel and Distributed Computing

PGPM-CS-DSRE-512

Soft Computing

List of Generic Electives for Students of other PG Programmes

PGPM-CS-GE-501 Educational Technology 4 4 0
PGPM-CS-GE-502 Introduction to Web Designing 4 4 0
PGPM-CS-GE-502 Content Management System 4 4 0
Semester IV(16 Credits)
Course Code Course Course Title Credits | Contact
Type hours/week
L P
PGPM-CS-DSI-501 | Internship Industrial Internship 16 0 0
PGPM-CS-DSR-501 | Dissertation | Research Project in 16 0 0
Academic or Research
Institutes




Course Title: Cloud Computing
Course Code: PGMP-IT-DSE-401
Credits: 4

Marks: 100

Duration: 60 Hrs

Course Prerequisite: Computer Networks

Course Objectives:

e  To understand the concepts of Cloud Computing.

e  To learn Taxonomy of Virtualization Techniques.

e To learn Cloud Computing Architecture.

e  To acquire knowledge on Aneka Cloud Application Platform.
e  To learn Industry Cloud Platforms.

Course Learning Outcomes:
At the end of the course, student will be able to :

CLO1: Know the fundamentals of cloud, cloud Architectures and types of services in cloud.

CLO2: Understand the concept of virtualization and various technological drivers and how this
has enabled the development of Cloud Computing

CLO3: Understand scaling in software and network development, cloud security and disaster
management

CLO4: Design different Applications in cloud and explore some important cloud computing
driven commercial systems

Syllabus
Module 1 [15 Hrs]

Introduction to Cloud: Cloud Computing at a Glance, the Vision of Cloud Computing,
Defining a Cloud, A Closer Look, Cloud Computing Reference Model. Characteristics and
Benefits, Challenges Ahead, Historical Developments.

Cloud Computing Fundamentals : Introduction, Definition and Motivation for Cloud
Computing, 5-4-3 Principles of Cloud Computing, Cloud Ecosystem, Requirements for cloud
services, Cloud Applications, Benefits and Drawbacks.

Cloud Computing Architecture : Introduction, Cloud Reference Model, Architecture, Network
Connectivity in Cloud Computing, Managing the cloud, Migrating applications to the cloud,
Cloud Deployment Models — Private cloud, Public cloud, community cloud, Hybrid cloud,
comparisons on basis of characteristics, suitability, Issues, Benefits and drawbacks. Cloud
Service Models — Introduction, Infrastructure as a Service, Platform as a Service, Software as a
Service, other cloud service models.



Module 11 [15 Hrs]

Technological Drivers for Cloud Computing :

Introduction to SOA and cloud — benefits, technologies, similarities and differences.
Virtualisation — Approaches, Hypervisor and its role, Types of Virtualisation. Memory and
Storage technologies, Network technologies.

Web 3.0 — Components, characteristics, convergence of cloud and web 3.0, Example —
Connecting information : Facebook, Search Optimisation and Web Commerce : BestBuy.

Software Process Models for Cloud — Agile SDLC for Cloud Computing, How Cloud Meets
Agile Process?, Advantages.

Operating Systems for Cloud — Role of OS in cloud computing, Features of Cloud OS, Cloud
OS Requirements, Cloud Based OS.

Application Environment — Need for ADE, Application Development Methodologies, Overview
of Cloud Application Development Platforms — Windows Azure, Google App Engine,
Force.com Cloud Computing APIs — Rackspace, IBM, Intel.

Module ITI [15 Hrs]

Software Development in Cloud :Introduction, Different Perspectives on Saas Development,
New Challenges, CAS development using Paas Development

Network Development in Cloud :Overview of Data Center Environment, Networking and
Transport Layer Issues in Data Centers,

Security in Cloud :Introduction, Security Aspects, Platform Related Security, Audit and
Compliance

Module IV [15 Hrs]

Industrial Platforms and New Developments
Cloud Platforms in Industry — Amazon Web Services, Google App Engine, Microsoft Azure.

Advanced Concepts — InterCloud, Mobile Cloud, Media Cloud, Green Cloud, Cloud Analytics.
Energy efficient and green-cloud computing architecture, Technologies for market oriented cloud
computing, Cloud federation

Cloud Applications: Healthcare, Protein Structure prediction, satellite image processing,
Business and cosumer applications: CRM and ERP, Social networking, online gaming,
Microservices



REFERENCES :

Mandatory Reading

1. K.ChandraSekaran, Essentials of Cloud Computing, CRC Pres, 2015

2. Rajkumar Buyya, Christian Vecchiola, S. Thamarai Selvi: Mastering Cloud Computing,
Foundations and Applications Programming, Morgan Kauffman, 2021

Supplementary Reading

1. George Reese, Cloud Application Architectures, First Edition, O’Reilly, 2020

2. Micheal Miller, Cloud Computing — web based Applications that change the way you work
and collaborate Online, Pearson Education, 2020

3. Sitendra Tamrakar, Cloud Computing Infrastructure for Enabling Future Technology
Advancement, Nova Publishers, 2022

Web References :

1. https://onlinecourses.nptel.ac.in/noc21 csl4/preview

2. https://nptel.ac.in/courses/106105167

3. https://in.coursera.org/specializations/cloud-computing

4. https://www.javatpoint.com/web-services-in-cloud-computing
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