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MINUTES OF MEETING OF THE BOARD OF STUDIES IN COMPUTER SCIENCE
HELD ON 20" SEPTEMBER 2025

Vide Chowgule Collége notice F.133C/654, dated 23™ August 2025, a meeting of this BOS was
convened on 20" September 2025 through offline meet, at Parvatibai Chowgule College of Arts

& Science, Margao — Goa. Since the number of members present represented the Quorum, the
BOS began its proceedings.

Members present:

. Dr. Shaila R. Ghanti - Chairperson

. Prof. Jyoti D Pawar - Academic Council Nominee
. Mr.Nilesh Natekar - Academic Council Nominee
. Mr Ivo Costa - Industry Representative

. Mr. Alberto Ian Barreto - Member

. Mr. D. Prabakaran - Member

. Ms. Suchitra R. Bhat - Member

. Dr. Sameena S. Falleiro - Member

. Ms. Ashweta M. Shivolkar -Member Secretary
10. Ms. Dikshita Vishram Aroskar - Member

11. Mr. Mahesh P. Matha - Member

12. Mr. Gajanan Nial - Member

13. Ms. Vidya Nadagadi - Member

14. Ms. Clementine Antao

15. Mr. Mitendra Alve - Member

16. Mr. Akshay Bandodkar - Member

17. Ms. Orenda A. Gonsalves - Member

18. Ms Sumya Sayed-Member
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Member Absent with Intimation :

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

. Mr Suyog Mishal - Alumni Representative

. Mr. Kumaresh V.C. — Member

. M. Judith Dias Barreto — Member (CCL)

. Ms. Sanas Shaikh — Member

. Ms. Apurva Samdurkar

. Mr. Amey Gaonkar - Member

. Mr. Virendra Parodkar - Member

. Ms. Nayan Mathe - Member ° .
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Proceedings

The Chairperson welcomed the members of the Board of Studies (B.0.S.). The Chairperson
introduced and explained the agenda for the meeting. The Member Secretary, Mrs. Ashweta M.
Shivolkar, read out the minutes of the previous B.O.S meeting . The meeting proceeded with the
following agenda.

Agenda Items:

1. Approval of Revision of B.Sc Computer Science Course Structure and Syllabi of
Semester VII .

2. Approval of Revision of syllabi of B.Sc Computer Science Semester IV and Semester VI
Courses.

3., Approval of the Elective Course Syllabus of M.Sc. Information Technology

4. Approval of Revision of B.Voc in Software Development Course Structure and Syllabi of
Semester III and Semester [V courses.

5. Approval and Revision of Course Learning Outcome (CLO) and Outcome-Based
Education (OBE) Mapping

6. Any Other Business (AOB)

PART A: The BOS passed the resolutions as follows:

AGENDA 1: Approval of Revision of B.Sc Computer Science Course Structure and Syllabi
of Semester VII .
The Member Secretary presented the proposed course structure and syllabus of semester VIL
After detailed deliberations and incorporating the suggestions received, the Revision of the B.Sc.
Computer Science Course Structure of semester VII is approved by the members as below:
Revised Course structure of semester VII includes following courses :

UG-COM-401:Design and Analysis of Algorithms

UG-COM-402: Artificial Intelligence,

UG-COM-403: Information Retrieval

* UG-COM-404: Deep Learning.

The Syllabi of Semester VII courses UG-COM-401: DeSJgn and Analysis of Algorithms, and
UG-COM-404: Deep Learning were approved.

Resolution:It was resolved that the revised course structure approved and syllabi of Semester VII
courses UG-COM-401: Design and Analysis of Algorithms, and UG-COM-404: Deep Learning
of the B.Sc. Computer Science programme are hereby approved and are attached in Annexure
A. '

AGENDA 2: Approval of Revision of syllabi of B.Sc Computer Science Semester IV and
Semester VI Courses.
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The revision of syllabi of the following courses was presented. After incorporating the
suggestions listed below, the courses were approved:

Semester IV Courses:

|

[}

UG-COM-203: Computer Architecture and Operating Systems: It was suggested to
give more weightage to Module IT and retain the deadlock concepts in the course, while
reducing the content from Module L.

UG-COM-204: Mathematical Foundations for Computer Science: The Board
suggested incorporating statistical concepts into the course by appropriately reducing
content from Module I and Module II to maintain the overall balance of the syllabus.

UG-COM-206: Software Engineering: The Board suggested to include Branching
Strategies with respect to Deployment in Module 1; for Module 2, to cover only Software
Architecture Patterns ie Event Driven and MVC; and for Module 3, to revise the title to
Quality Assurance.

Semester VI Courses :

4.

UG-COM-VOC-5:Cloud Computing: It was discussed and decided to offer it as a
Vocational Course (VOC) thereby creating a pool of vocational courses for students.

This decision was taken keeping in mind the possibility of students opting for exit after
the 3rd year.

UG-COM-307: Software Architecture and Design Patterns: In place of Cloud
Computing as a Core Course, it was resolved to offer Software Architecture and Design
Patterns, as a Major Discipline Specific Core Course in Semester V1.

This course was initially proposed for Semester VII, but shifting it to Semester VI will
better equip students with industry-relevant knowledge and enhance their preparedness
for placement interviews.

The syllabus of Software Architecture and Design Patterns was presented and approved
by the BoS members.

UG-COM-308: Generative Artificial Intelligence

It was discussed and suggested to offer Generative Artificial Intelligence as a
Discipline Specific Core Course in Semester VI in place of Artificial Intelligence . This
approach will allow students to first explore Generative Artificial Intelligence concepts
and then delve deeper into Artificial Intelligence in the subsequent semester.

The syllabus of Generative Artificial Intelligence was presented, and suggestions. given
by BoS members have been incorporated.
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Resolution:After incorporating the suggestions , following syllabi were approved
Semester IV Courses : UG-COM-203: Computer Architecture and Operating Systems,
UG-COM-204: Mathematical Foundations for Computer Science, UG-COM-206:
Software Engineering.

Semester VI Courses : UG-COM-VOC-5:Cloud Computing, UG-COM-307: Software
Architecture and Design Patterns, UG-COM-308: Generative Artificial Intelligence.

It was resolved that the revision of the syllabi of Semester IV and Semester VI courses of the
B.Sc. Computer Science programme is hereby approved and is attached as Annexure B.

AGENDA 3: Approval of the Elective Course Syllabus of M.Sc. Information Technology
The proposed syllabus of PGMP-IT-DSRE-507: Generative Artificial Intelligence was discussed.

Resolation:It was resolved that the syllabi of PGMP-IT-DSRE-507: Generative Aurtificial
Intelligence of M.Sc IT is approved and are attached in Annexure I

AGENDA 4: Approval of Revision of B.Voc in Software Development Course Structure
and Syllabi of Semester IIT and Semester IV courses.

The syllabus of the following courses were presented and deliberated .

Semester ITI courses : CSD-SK19: Python for Data Science, CSD-SK20: Software Engineering
and Testing ,CSD-SK21: PC Maintenance and Operating Systems, SD-G21: Discrete
Mathematics, SD-G13 :Personality Development, SD-G20 : Reasoning Techniques.

Semester IV courses : CSD-SK12: Mobile Application Development , CSD-SK10: Web
development Frameworks, CSD-SK18: UI/UX Design, SD-G17: E-Commerce, SD-G26: Project
Management, SD-G23: Advance Quantitative techniques

SD-G23: Advance Quantitative techniques : C onsidering that the focus of the B.Voc programme
is on skill and development, it was recommended that, instead of offering this course, an
alternative course from the general component be offered.

Resolution:It was resolved that the Semester IV course SD-G23: Advance Quantitative
techniques of B.Voc in Software Development was not approved

Furthermore, It was resolved that the Revision of B.Voc in Software Development Course
Structure was approved .and Syllabi of Semester III and Semester IV courses specified below
are hereby approved and are attached in Annexure A(BVoc).

Page 4 of '}



Semester III courses : CSD-SK19: Python for Data Science, CSD-SK20: Software Engineering
and Testing ,CSD-SK21: PC Maintenance and Operating Systems, SD-G21: Discrete
Mathematics, SD-G13 :Personality Development, SD-G20 : Reasoning Techniques.

Semester IV courses : CSD-SKI12: Mobile Application Development , CSD-SK10: Web
development Frameworks, CSD-SK18: UI/UX Design, SD-G17: E-Commerce, SD-G26: Project
Management

AGENDA 5: Approval and Revision of Course Learning Outcome (CLO) and
Outcome-Based Education (OBE) Mapping

The Course Learning Outcomes (CLO) and Outcome-Based Education (OBE) mapping for the
proposed B.Sc. Computer Science courses were presented and approved are attached in
PO_CLO_Mapping BSc.

The Course Learning Outcomes (CLO) and Outcome-Based Education (OBE) mapping for the
proposed M.Sc.IT  courses were presented and approved are attached in
PO CLO Mapping MSc_IT. '

AGENDA 6:Any Other Business (AOB)
NIL

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

1. To seek approval for the revised B.Sc. Computer Science Course Structure and the
following syllabi of Semester VII:
e UG-COM-401: Design and Analysis of Algorithms (DAA)

e UG-COM-404: Deep Learning

2. To seek approval for the following revised B.Sc. Computer Science courses for Semester
IV and Semester VI:
e Semester [V:

o UG-COM-203: Computer Architecture 2nd Operating Systems
o UG-COM-204: Mathematical Foundations for Computer Science
o UG-COM-206: Software Engineering

e Semester VI:
o UG-COM-VOC -5: Cloud Computing
o UG-COM-307: Software Architecture and Design Patterns
o UG-COM-308: Generative Artificial Intelligence

3. To seek approval for the syllabus of the Elective Course PGMP-IT-DSRE-507:
Generative Artificial Ifitel]igence for M.Sc. Information Technology.
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4. To seek approval for the Revised B.Voc in Software Development Course Structure
and Syllabi of Semester III and Semester IV courses.
e Semester III courses : CSD-SK19: Python for Data Science, CSD-SK20:
Software Engineering and Testing ,CSD-SK21: PC Maintenance and Operating
Systems, SD-G21: Discrete Mathematics, SD-G13 :Personality Development,
SD-G20 : Reasoning Techniques. ,

e Semester IV courses : CSD-SKI12: Mobile Application Development ,
CSD-SK10: Web development Frameworks, CSD-SK18: UI/UX Design,
SD-G17: E-Commerce, SD-G26: Project Management

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.

" Memmber Secretary erson
Board of Studies : Board of Studies

Dated: 30/9/2025
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PART C:The remarks of the Dean of the Faculty:-

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

Council to be recorded.

Date: i é/
Signature of the Dean: ‘ / ’

(Faculty of Arts/Science) Dr. Sameena S. Falleiro
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.

£. Importantpomtsofthemmuteswhlchnecdclearpol1cyde01510noftheAcadem1c
Council to be recorded.

Date: O}ilo k%?/s . ®J\9\f "
Signature of the Member Secretary /

Academic Council ‘ Dr. Meghana Devli
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Annexure A

DEPARTMENT OF COMPUTER SCIENCE

UNDERGRADUATE PROGRAMME

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

HONOURS IN COMPUTER SCIENCE
(To be implemented w.e.f Academic Year 2026-2027 onwards)
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PO’s of the Institution :

PO-1 Enhancement of Knowledge and Lifelong Learning
PO-2 Multidisciplinary Approach and Adaptability

PO-3 Vocational Skills and Research Aptitude

PO-4 Ethics and Social Responsibility

PSO’s for BSc Computer Science:

PSO-1 Understand and apply the fundamental knowledge in core
areas of Computer Science.

PSO-2 Demonstrate proficiency in different programming
paradigms needed for Problem Solving.

PSO-3 Develop verified, tested, efficient and secure computerized
solutions to real world problems through the application of
principles in Computer Science and current technologies.

PSO-4 Ability to engage and contribute to providing socially
responsible design, environment friendly solutions, adapting
professional ethics in the broader context of technological
change.
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COURSE STRUCTURE

DEPARTMENT OF COMPUTER SCIENCE

S Major subject/ Minor Stream MDC VAC SEC INTH
E discipline (Disc./Voc) Q2T+ 1P) (2 credits) (2T+1P) | NSH
M (3T+1P) (3T+1P)
I [ UG-COM-101 UG-COM-101 UG-COM-MDC | UG-COM-VA(Q UG-COM-SEC
Introduction to | Introduction to
Programming Programming
UG-COM-MDC
II | UG-COM-102 UG-COM-102 UG-COM-MDC | UG-COM-VA(Q UG-COM-SEC
Database Database
Management Management Systen
Systems
UG-COM-MDC
I [ UG-COM-201: UG-COM-207: UG-COM-MDC UG-COM-SEC
Data Structures Foundations of
Data Science with
Python
UG-COM-202:
Object Oriented
Programming
IV [ UG-COM-203: UG-COM-VOC-1:
Computer Mobile Application
Architecture and Development
Operating Systems
UG-COM-204:
Mathematical
Foundations for
Computer Science
UG-COM-205:
Web Development
with php
UG-COM-206:
Software
Engineering
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UG-COM-301:
Full Stack
Development

UG-COM-VOC -3:
Internet of Things

Intert
hip
(4

credit

UG-COM-302:
Advanced DBMS

UG-COM-303:
Computer Networks

VI

UG-COM-304:
Data Science

UG-COM-VOC-5:
Cloud Computing

UG-COM-307:
Software Architectu
and Design Patterns

UG-COM-308:
Generative
Artificial
Intelligence

UG-COM-PRIJ:
Project

VI

UG-COM-401:
Design and Analysis
of Algorithms

UG-COM-405:
Image Processing

UG-COM-402:
Artificial
Intelligence

UG-COM-403:
Information
Retrieval

UG-COM-404:
Deep Learning

VIII

UG-COM-406:
Compiler Design

UG-COM-VOC -6:
Network Security

UG-COM-407:
Advanced Operating
System

UG-COM-VOC -7:
Educational
Technology

UG-COM-408:
NLP

UG-COM-4009:
Parallel Computing

Note :1. SEC will be offered from the pool of approved syllabus.
2.VOC will be offered from the pool of approved syllabus.

Syllabus for sept BOS (2025-26), Department of Computer Science, Parvatibai Chowgule College
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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 for sept BOS (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-MDCI10 Technology in Teaching and Learning

VAC Course :

Sr. No. Course Code and Title
UG-COM-VACI1 Cyber Security
UG-COM-VAC2 Cyber Fraud Prevention and Response
UG-COM-VAC3 Design Thinking
VOC Pool
Sr. No. Course Code and Title
1 UG-COM-VOC-1: Mobile Application Development
2 UG-COM-VOC -2: Digital Marketing
3 UG-COM-VOC -3: Internet of Things
4 UG-COM-VOC -4:Software Testing
5 UG-COM-VOC -5:Cloud Computing
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Courses to be offered to Double Major Students

Semester First Major Discipline Core | Second Major Discipline Core (3T+1P)
I UG-COM-101
Introduction to to Programming
I UG-COM-102
Database Management
I UG-COM-201:Data Structures
UG-COM-202: Object Oriented
Programming
v *

UG-COM-203: Computer Architecture an
Operating System

UG-COM-204: Mathematical Foundations
for Computer Science
UG-COM-205: Web Development with p}
UG-COM-206: Software Engineering

A\Y 1 Core Course
VI 1 Core Course + 1 VOC course
Total 48 36

* For Semester IV Double Major students to mutually decide on two courses that they
would like to opt for.
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SEMESTER VI

Course Title : CLOUD COMPUTING
Course Code : UG-COM-VOC -5

Semester : VI
Credits : 03
Marks : 75
Duration : 45

Course Prerequisites:
UG-COM-203: Computer Architecture and Operating System

Course Objectives:
e To Understand the fundamental principles, concepts, and enabling technologies of cloud
computing.
e To Analyze various cloud computing architectures, delivery and deployment models, and
assess their applicability to different business and technical scenarios.
e To Apply knowledge of public cloud services to design resilient cloud solutions.

Course Learning Qutcomes:

Upon successful completion of the course, student will be able to:

CLO1: Understand key concepts, models, and technologies in cloud computing.
CLO2: Apply cloud service models and AWS tools to build basic solutions.
CLO3: Analyse cloud architectures for scalability, performance, and security.
CLO4: Create optimized cloud-based solutions using different Cloud Tools.

Module I: Fundamentals of Cloud Computing (15 Hours)
Understanding Cloud Computing: A brief History, Definitions, Business Drivers, Technology
Innovations, Basic Concepts and Terminology, Goals and benefits, Risks and Challenges.
Fundamental Concepts and Models: Roles and Boundaries, Cloud Characteristics, Cloud Delivery
Models, Cloud Deployment Models.

Cloud- Enabling Technology: Networks and Internet Architecture, Cloud Data center Technology,
Modern Virtualization, Multitenant Technology, Service Technology and service APIs.
Understanding Containerization: A brief History, Containerization and Cloud Computing,
Fundamental Virtualization and Containerization, Understanding Containers, Understanding
Container Images, Multi-Container Types, Governance in Cloud, Cloud Security.

Module IT: Cloud Computing Architecture (15 Hours)

Fundamental Cloud Architectures: Workload Distribution Architecture, Resource Pooling
Architecture, Dynamic Scalability Architecture, Elastic Resource Capacity Architecture, Service
Load Balancing Architecture.
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Advanced Cloud Architectures: Hypervisor Architecture, Virtual Clustering Architecture,
Load-Balanced Virtual Server Architecture, Dynamic Failure Detection and Recovery Architecture,
Virtual Private Cloud Architecture.

Specialized Cloud Architectures: Direct I/O Access Architecture, Dynamic Data Normalization
Architecture, Elastic Network Capacity Architecture, Edge Computing Architecture, Fog
Computing Architecture, Federated Cloud Application Architecture.

Cloud Delivery Model Considerations: Cloud Delivery Models: The Cloud Provider Perspective
and Cloud Consumer Perspective.

Module III: Cloud Computing with AWS (15 Hours)
Amazon Web Services (AWS)- Essential Characteristics of AWS Cloud Computing, Operational
Benefits of AWS, Cloud Provider Limitations, Data Security at AWS, Application Security at AWS,
Compliance in the AWS Cloud.

Designing with AWS Global Services: Considering Location, AWS Regions, Availability Zones,
Multiple Availability Zones, Global Edge Services.

AWS Networking Services: VPC Networking, Elastic I[P Addresses, Security Groups, Route 53.
Compute Services: AWS EC2 Instances, Amazon Machine Images (AMI), Elastic Container
Services (ECS).

Scaling and Resiliency: Cloud Watch, Elastic Load balancing (ELB), Application Load Balancer
(ALB).

Cloud Storage: Elastic Block storage (EBS), S3, Glacier, Elastic File System (EFS), RDS,
DynamoDB, Elastic Cache.

Security and Messaging Services: Identity and Access management (IAM), SQS, SNS.

Automating AWS Infrastructure: CloudFormation, Elastic Beanstalk, OpsWorks, CodePipeline,
Serverless Computing with Lambda, API Gateway.

Emerging Trends in Cloud Computing.

Course Title : CLOUD COMPUTING
Course Code : UG-COM-VOC -5

Semester : VI
Credits : 01
Marks 125
Duration : 30

List of Experiments:
1.Virtualization (4 Hours)

a. Install Oracle Virtual box and create two VMs on your laptop.

b. Install Virtualbox/VMware Workstation with different flavours of linux or 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. Containerization (6 Hours)
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Installation and Setup of Docker container Linux/Windows
Containerizing the python application

Creating a persistent DataBase.

Logging into Docker Hub

Pushing the container to the docker hub.

Running the application from the container in pushed docker hub

AR

3.0pen Source Cloud Platforms (Nextcloud, OwnCloud, Apache CloudStack) (6 Hours)
a.Installation and setup
b.Explore the features
c.Create, Manage and groups User accounts in own Cloud by Installing Administrative

Features.

d.File sharing, Collaboration, Federated sharing

4. DevOps in Cloud (6 Hours)
a.Jenkins (for CI/CD)
b.GitLab CE (self-hosted)

5.Cloud Security and Monitoring ( 6 Hours)
a.Prometheus + Grafana (monitoring)
b.Lets Encrypt (SSL)

6.AI/ML Services in Open Cloud (2 Hours)

a.OpenFaaS (serverless functions)

REFERENCES:
Mandatory Reading:

1.

Erl, T., & Monroy, E. (2023). Cloud computing: Concepts, technology, security, and
architecture. Pearson Education.

2. Wilkins, M. (2019). Learning Amazon Web Services (AWS): A hands-on guide to the

fundamentals of AWS cloud. Pearson Education.

Supplementary Reading:
1.

Soni, M. (2018). Practical AWS networking: Build and manage complex networks using
services such as Amazon VPC, elastic load balancing, direct connect, and Amazon Route 53.
Packt Publishing.

Wittig, M., & Wittig, A. (2018). Amazon Web Services in action. Manning.

Web References:

1

.https://docs.aws.amazon.com/whitepapers/latest/aws-overview/introduction.html

2.https://nvlpubs.nist.gov/nistpubs/Legacy/SP/nistspecialpublication800-145.pdf

3.https://docs.openstack.org/
4 https://docs.docker.com/

Syllabus for sept BOS (2025-26), Department of Computer Science, Parvatibai Chowgule College Page 10 of 24


https://docs.aws.amazon.com/whitepapers/latest/aws-overview/introduction.html
https://nvlpubs.nist.gov/nistpubs/Legacy/SP/nistspecialpublication800-145.pdf
https://docs.openstack.org/
https://docs.docker.com/

Course Title : SOFTWARE ARCHITECTURE AND DESIGN PATTERNS
(CORE: THEORY)
Course Code : UG-COM-307

Semester : VI
Credits :3
Marks : 75
Duration : 45 Hrs

Prerequisites Course: Knowledge of C Programming and Software Engineering.
Course Objectives :
e To provide students with a deep understanding of the role and significance of software
architecture in building large-scale, high-quality software systems.
e To introduce a variety of architectural styles, patterns, and design principles, enabling students
to make informed decisions when designing system architectures.
e To familiarize students with the fundamental concepts of software quality attributes (such as
performance, scalability, and security) and how they influence architectural choices.
e To enable students to recognize, apply, and implement design patterns for creating reusable,

maintainable, and scalable solutions.

Course Learning Outcome:

Upon completion of the course students will be able to:

CLO1: Analyze different software architecture styles and patterns for given problem domains.
CLO2: Apply design principles and patterns to develop scalable, maintainable, and reusable
software systems.

CLO3: Critically assess trade-offs in selecting architectural styles and design patterns under
real-world constraints.

CLO4: Design and construct software applications using appropriate architectural paradigms and
design patterns.

CLOS : Demonstrate teamwork and problem-solving skills in developing software architecture

solutions through practical case studies.
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Syllabus:
Module I — Fundamentals of Software Architecture (15 Hour)

Introduction to Software Architecture: Role, importance, and scope, Architecture vs. Design vs.
Implementation, Architectural structures, views, and perspectives, Quality Attributes: Performance,
scalability, modifiability, security, usability, Architectural Styles: Layered, Client-Server,
Pipe-and-Filter, Microkernel, Service-Oriented, Microservices, Documenting Architectures (UML,
C4 Model, ADL basics), Case Studies: Online Banking System, E-commerce Portal

Module II — Design Patterns and Principles (15 Hour)

Introduction to Design Patterns: GoF patterns, categories, SOLID Principles of Object-Oriented
Design, Creational Patterns: Singleton, Factory, Abstract Factory, Builder, Prototype, Structural
Patterns: Adapter, Composite, Proxy, Decorator, Facade, Flyweight, Behavioral Patterns: Strategy,
Observer, Command, Template Method, Iterator, Mediator, Anti-Patterns: What not to do, Case
Studies: ATM Software, Inventory Management.

Module IIT — Advanced Topics & Emerging Architectures (15 Hour)

Software Product Line Architectures, Event-Driven Architectures (EDA), Cloud-Native
Architectures, Containers, and Serverless, Model-Driven Architecture (MDA), Domain-Driven
Design (DDD) basics, Architecture Evaluation (ATAM, SAAM), Integrating Patterns with Agile

and DevOps practices, Case Studies: Netflix Microservices, Healthcare System Architecture

Course Title : SOFTWARE ARCHITECTURE AND DESIGN PATTERNS
(CORE: PRACTICAL)
Course Code : UG-COM-307

Semester : VI
Credits 3 |
Marks : 25
Duration : 30 Hrs

List of Experiments:

1. Identify and document architecture of an existing system (case study). (2 Hours)

2. Model a simple Layered Architecture using UML/C4 diagrams. (2 Hours)
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10.

11.

12.
13.

14.

15.

Implement a Client-Server chat application.

Mini project: Build a small Pipe-and-Filter text processor.
Document Quality Attributes for a given system.
Implement Singleton and Factory patterns.

Implement Abstract Factory and Builder patterns.
Implement Adapter and Composite patterns.

Implement Proxy and Decorator patterns.

Implement Observer and Strategy patterns.

Implement Command and Template Method patterns.

Mini project: Apply structural and behavioral patterns to a library management system.
Model and design a microservice-based architecture.

Evaluate an architecture using ATAM or SAAM.

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)

(2 Hours)
(2 Hours)

(2 Hours)

Final practical: End-to-end design of a domain-specific system using a combination of

architectural styles + patterns.

REFERENCES:

Mandatory Reading:

1.

Addison-Wesley.

(2 Hours)

Bass, L., Clements, P., & Kazman, R. (2013). Software architecture in practice (3rd ed.).

2. Gamma, E., Helm, R., Johnson, R., & Vlissides, J. (1994). Design patterns: Elements of

reusable object-oriented software. Addison-Wesley.

SUPPLEMENTARY:

1.

approach. O’Reilly Media.
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. Buschmann, F., Meunier, R., Rohnert, H., Sommerlad, P., & Stal, M. (1996). Pattern-oriented

software architecture: A system of patterns. Wiley.

3. Evans, E. (2003). Domain-driven design: Tackling complexity in the heart of software.
Addison-Wesley.

4. Richards, M. (2015). Microservices vs. service-oriented architecture. O’Reilly Media.

WEB BASED:

1. Bass, L., Clements, P., & Kazman, R. (2021). Software architecture in practice (4th ed.).
Addison-Wesley. Retrieved from
https://learning.oreilly.com/library/view/software-architecture-in/9780136885976/

2. Fowler, M. (2002). Patterns of enterprise application architecture. Addison-Wesley. Retrieved
from https://martinfowler.com/books/eaa.html

3. Gamma, E., Helm, R., Johnson, R., & Vlissides, J. (1994). Design patterns: Elements of
reusable object-oriented software. Addison-Wesley. Retrieved from
https://refactoring.guru/design-patterns

4. Microsoft Docs. (2023). Cloud design patterns. Microsoft Learn. Retrieved from
https://learn.microsoft.com/en-us/azure/architecture/patterns/

5. Oracle. (2023). Java design patterns. Oracle Java Documentation. Retrieved from

https://docs.oracle.com/javase/tutorial/uiswing/examples/components/index.html

LR R R R R L R S R R R R S R R R R S S R R R R S S R R R S S R R R R S S R R R R S SR TR SR R S R S R SR R S R R R R R R R R R L R SR R R L o o
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Course Title : GENERATIVE ARTIFICIAL INTELLIGENCE (CORE: THEORY)
Course Code : UG-COM-308

Semester : VI
Marks 175
Credits 13
Duration : 45 Hrs

Course Prerequisites:

Course Objectives:
e To gain foundational knowledge, practical skills, and a functional understanding of how
generative Al works
e To dive into the latest research on Gen Al to understand how organizations can create values
with cutting-edge technology

Course Learning Outcomes

Upon completion of the course students will be able to:

CLO1: Understand large language models' architecture and pre-training techniques

CLO2: Use LangChain framework for developing applications using LLMs

CLO3:Apply algorithms and techniques to create imaginative content and solve real-world
problems across diverse domains such as art, literature, software, and business.

CLO4: Analyze the performance and limitations of large language models.

Module 1: Foundations of Generative Al (15 Hours)

Introduction: Understanding Al Agents and their evolution, Generative Models: VAEs, GANs, and
Diffusion Models, Transformers and Large Language Models (LLMs), Prompt Engineering and
Fine-Tuning,

Multi-Agent Systems: Multi-Agent Architectures, Agent Communication and Collaboration,
Decentralized vs. Centralized Agents,

Building Blocks of Generative Al Agents: Knowledge Representation, Memory, Reasoning, and
Decision-Making, Reinforcement Learning for Agent Behavior

Module 2: Designing and Building Generative AI Agents (15 Hours)
Frameworks for AI Agent Development: OpenAl API, LangChain, and Auto-GPT, Hugging Face,
DeepMind, and Meta Al Tools, Cloud Platforms

Architecture: Input-Output Pipelines, State Management and Context Awareness, Handling
Uncertainty and Ambiguity,

Training Generative Al Agents: Data Collection and Preprocessing, Supervised, Unsupervised, and
Reinforcement Learning, Transfer Learning and Continual Learning, Hyperparameter Tuning,
Optimization Techniques: Quantization, Pruning, and Distillation, Real-Time Adaptation and
Personalization

Module 3: Applications and Use Cases (15 Hours)

Creative Al in Art, Music, and Literature: Al-Generated Visual Art and Design, Music Composition
with Al Agents, Storytelling and Al-Powered Narrative Generation
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Al Agents for Software Development: Al-Powered Code Generation, Copilot, Code Llama,
Debugging, Testing, and Code Review Automation, Low-Code/No-Code Development with
Generative Al

Generative Al in Business: Al-Powered Chatbots and Virtual Assistants, Content Generation for
Social Media

Scientific Research and Problem Solving with Al Agents: Al in Drug Discovery and Healthcare,
Generative Al in Climate and Environmental Science

Course Title : Generative Artificial Intelligence (CORE: PRACTICAL)
Course Code : UG-COM-308

Semester : VI

Marks .75

Credits '3

Duration : 45 Hrs

List of Experiments:

1. Build a simple chatbot using GPT to generate responses to user input (6 Hours)
2. Experiment with generating different types of text, such as emails, stories, or creative content
(7 Hours)
3. Generate unique images from text descriptions using models like DALL-E or Stable
Diffusion. (6 Hours)
4. Create a personalized voice assistant using models like GPT (6 Hours)

5. Build a simple PDF-based Question Answering system using RAG principles (5 Hours)

REFERENCES:

Mandatory Reading:

l. Vemula, Anand (2024), Building Al Agents with LLMs: unlocking the power of large
language model, Pack Publishing.

2. Sabesan K, Sivagamisundari, Dutta N (2025), Generative Al for Everyone: Deep learning,
NLP, and LLMs for creative and practical application, BPB Publications

Supplementary Reading:

1. Kuligin L., Zaldivar G., Tschochohei M., (2024) Generative Al on Google Cloud with
LangChain: Design scalable generative Al solutions with Python, LangChain, and Vertex Al on
Google Cloud, Pack Publishing Ltd

2. Balasubramaniam S., Kadry S., Prasanth A., Dhanaraj R.K., (2024) Generative Al and
LLMs: Natural Language Processing and Generative Adversarial Networks, De Gruyter,

3. Auffarth B., (2023) Generative Al with LangChain: Build Large Language Model (LLM)
Apps with Python, ChatGPT and Other LLMs, Pack Publishing

Web References:
1. https://onlinecourses.nptel.ac.in/noc25 cs137/preview
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https://onlinecourses.swayam?2.ac.in/imb24 mgl16/preview
https://www.coursera.org/learn/generative-ai-with-llms

https://onlinecourses.swayam?2.ac.in/nou25_ma05/preview
https://www.classcentral.com/course/swayam-programming-with-generative-ai-45215
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SEMESTER VII

Course Title : DESIGN AND ANALYSIS OF ALGORITHMS (CORE: THEORY)
Course Code: UG-COM-401

Semester : VIO

Credits :3

Marks : 75

Duration : 45 Hrs

Prerequisites Course: Knowledge of C Programming , Data Structures.

Course Objectives :

e To study paradigms and approaches used to analyse and design algorithms and also
understanding the practical impact of algorithm design.

e To study time complexity, space complexity of various algorithms

e To study asymptotic notations used to provide a rough classification of algorithms and
compare with one another.

e To calculate efficiency of an algorithm, and how to design efficient algorithms.

Course Learning Outcome:

Upon completion of the course students will be able to:

CLOL1: Analyze and Compare the performance of algorithms in terms of time and space
complexity.

CLO2: Select and justify appropriate algorithm design techniques for given computational
problems.

CLO3: Apply algorithmic paradigms to solve problems, and verify the correctness of the solutions.
CLO4: Implement algorithmic solutions to computational problems adhering to efficiency.

CLOS : Compare different algorithms for the same problem
Syllabus

Module I: Algorithm Analysis and Divide and Conquer Strategy (15 Hours)

What is an Algorithm? Rules for writing Algorithms, Properties of Algorithms, Framework for
design and analysis of algorithms(RAM model of computation), Space and Time Complexity by
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Tabular method(Performance Analysis). Recursive Algorithms, Masters Theorem, Recursion Tree
Method, Substitution method.
Divide and Conquer Algorithms: Quick Sort algorithm, Merge sort analysis, Strassen’s algorithm

for matrix multiplication, Analysis of Binary Search ,The Maximum sub array Problem.

Module II :Dynamic programming and Greedy Techniques (15 Hours)

General Method, caching v/s computation, Fibonacci numbers by recursion, Fibonacci numbers by
cashing, Fibonacci numbers by dynamic programming, Optimal Binary Search Tree, Rod Cutting
Problem, Longest Common Subsequence, Matrix Multiplication, Bellman Ford, Floyd Warshal.

Elements of greedy strategy, Activity-selection problem, Job sequencing with deadlines. Knapsack
problem. Graph algorithms - Minimum spanning tree, Kruskal and Prim algorithms, Breadth First
search and Depth First Search, Huffman's Codes - Building Huffman Tree and Printing Huffman
Codes.

Module ITI:Backtracking, Graph Algorithms and Complexity Classes (15 Hours)

Backtracking: General method, n-Queens Algorithm, Sum of Subsets Problem, Graph Coloring.
Branch and Bound : Introduction to Branch and Bound, 0/1 Knapsack Problem, The 15 Puzzle
Problem, Solvability of 15 Puzzles

Introduction to polynomial time algorithms : NP, NP Complete, NP Hard, Approximation and
Randomisation algorithms.

Course Title: DESIGN AND ANALYSIS OF ALGORITHMS (CORE: PRACTICAL)
Course Code: UG-COM-401

Semester : VII

Credits 4 |

Marks : 25

Duration : 30 Hrs

List of Experiments:

1. Implement and compare the performance of bubble sort, insertion sort, and selection sort on
various input sizes. (2 Hours)

2. Implement Linear search and Binary search and analyze their time complexity (2 Hours)
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Use Case: Searching for a student’s record in a sorted roll number database.
3. Implement and Analyse Merge Sort. (2 Hours)
Use Case: Sorting exam scores of students to generate a merit list.

4. Implement and Analyse Merge Sort. (2 Hours)
Use Case: Sorting large datasets efficiently, e.g., e-commerce websites sorting products by
price.

5. Implement and Analyse Quick Sort. (2 Hours)
Use Case: Sorting large datasets efficiently, e.g., e-commerce websites sorting products by price.

6. Implement and Analyse Maximum Subarray Problem. (2 Hours)
Use Case: Finding the period of maximum profit in stock market analysis.

7. Implement and Analyse 0/1 Knapsack Problem. (2 Hours)
Use Case: Packing items in a bag with limited weight capacity (like airline baggage check-in).

8. Implement and Analyse Rod Cutting Problem. (2 Hours)
Use Case: Cutting steel rods in a factory to maximize profit based on demand for different
lengths.

9. Implement and Analyze generating Fibonacci numbers using Dynamic Programming approach.
Use Case: Calculating population growth patterns in biology (e.g., rabbit population).(2 Hours)

10. Implement and Analyse Activity Selection Problem. (2 Hours)

Use Case: Allocating classrooms to lectures so that the maximum number of lectures can be
scheduled without overlapping.

11. Implement and Analyse Job Sequencing with Deadlines. (2 Hours)

Use Case: Assigning projects to freelancers to maximize profit while meeting deadlines.

12. Implement and Analyze the 8-Queens Problem. (2 Hours)

Use Case: Placing servers in a data center without interference (similar to avoiding queens
attacking each other).

13. Implement and Analyse representation of graph using matrix/ Linked List. (4 Hours)

Use Case: Representing a city map with intersections as nodes and roads as edges

14. Implement and Analyse Kruskal’s Algorithm. (2 Hours)

Use Case: Building a minimum-cost network of cables to connect different office buildings..

REFERENCES:
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Mandatory Reading
1.Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). Introduction to algorithms.
MIT press.

SUPPLEMENTARY:

1.Horowitz.T, Sahni.S, Rajasekaran.S,(2010) “Fundamentals of Computer Algorithms”,
Universities Press Maryland,

2. A. Aho, J. Hopcroft, J. Ullman (2016).“The Design and Analysis of Computer Algorithms”
Pearson Education India New Delhi,

WEB BASED:

1.http://www.iitk.ac.in/esc101/2009Jan/lecturenotes/timecomplexity

2. https://home.cse.ust.hk/~dekai/271/notes/I.12/1.12.pdf

3. https:/nptel.ac.in/courses/106106131/

4. https://www.cs.cornell.edu/courses/cs3110/2012sp/lectures/lec20-master/lec20.html
5.https://www.cs.indiana.edu/~achauhan/Teaching/B401/LectureNotes/complexityClasses.html
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Course Title: DEEP LEARNING (CORE : THEORY )

Course Code: UG-COM- 404
Semester : VII

Credits : 3

Marks ¢ 75

Duration :45

Course Prerequisites: Concepts of Machine Learning and Programming.

Course Objectives :
e To introduce building blocks of deep neural network architecture

e To learn deep learning algorithms and its problem settings
e To understand representation and transfer of knowledge using deep learning
e To learn to use deep learning tools and framework for solving real-life problems

e To use Python for Deep Learning

Course learning Outcomes:

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

CLO1: Understand and describe the fundamental concepts, architectures, and models of deep
learning.

CLO2: Design and implement various deep learning architectures for text, image data.

CLO3: Select and justify appropriate deep learning architectures for different data types and
problem domains.

CLO4: Apply deep learning techniques to design efficient algorithms and solutions for real-world
problems.

Module I: Foundations of Deep Learning (15 Hours)

Introduction to Deep Learning: Overview, history, applications. Perceptron model: inputs, weights,
bias, activation functions. Activation functions: step, sigmoid, tanh, ReLU. Linear separability &
when single-layer works. Limitations of single-layer perceptrons (XOR problem). Motivation for
depth in neural networks

Deep Networks

Deep Feedforward Networks - Learning XOR - Gradient Based learning - Hidden Units -
Back-propagation and other Differential Algorithms - Regularization for Deep Learning -
Optimization for training Deep Models.
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Module II: Convolutional and Representation Learning Architectures (15 Hours)
Convolution operation: Motivation - Pooling - Convolution and Pooling as strong prior - Efficient
convolution algorithms - Unsupervised features - Sequence Modeling: Recurrent and Recursive
Nets - LSTM Networks - Applications - Computer Vision - Speech Recognition - Natural Language
Processing.

Probabilistic PCA and Factor Analysis:Independent Component Analysis (ICA) - Auto encoders -
Regularized Auto encoders - Representational Power - Layer size and Depth - Stochastic Auto
encoders - Applications.

Module III: Advanced Deep Learning & Generative Models (15 Hours)
Representation Learning

Greedy Layer-wise Unsupervised Pre-Training - Transfer learning and Domain Adaptation - Deep
Generative Models.

Deep Learning with Python Introduction to Keras and Tensorflow - Deep Learning for computer
vision - convnets - Deep Learning for Text and Sequences - Generative Deep Learning - Text
Generation with LSTM - DeepDream - Neural Style Transfer - Generating images with variational
autoencoders - Generative Adversarial Networks (GAN).

Course Title: Deep Learning (CORE: PRACTICAL)
Course Code: UG-COM-404

Semester : VII
Credits : 01
Marks 225
Duration : 30

List of Experiments:
1. Design and implement a neural network for generating word embeddings for words in a

document corpus (4 Hours)

2. Program to demonstrate the working of a deep neural network for classification task(2 Hours)

3. Design and implement a CNN for classification of an image dataset (4 Hours)

4. Build and demonstrate an autoencoder for data compression on an image dataset (4 Hours)
5. Design and implement a deep learning network for classification of textual documents

(4 Hours)

6. Design and implement a deep learning network for forecasting time series data (4 Hours)

7. Program to enable pre-trained models to classify an image dataset (4 Hours)

8. Program to read a dataset of text reviews and classify as positive or negative (4 Hours)
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REFERENCES

Mandatory Reading:
Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep learning. The MIT Press.

Supplementary Reading:
1. Chollet, F. (2017). Deep learning with Python. Manning Publications.

2. Géron, A. (2017). Hands-on machine learning with scikit-learn and TensorFlow: Concepts,
tools, and techniques to build intelligent systems (1st ed.). O’Reilly Media.
3. Patterson, J. (2017). Deep learning: A practitioner's approach (1st ed.). O’Reilly Media.

Web References:

1. https://www.youtube.com/watch?v=VyWAvY2CF9c

2. https://www.youtube.com/watch?v=7sB054 Hoursz0sQ
3. https://www.youtube.com/watch?v=Mubj fqiAv8
4
5

. https://www.coursera.org/learn/neural-networks-deep-learning

. https://onlinecourses.nptel.ac.in/noc20_cs62/preview
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Annexure B
Summary of the changes incorporated in CLOs/PSQOs/syllabus (revised, if any)

Sem CLOs/PSOs/ Existing Changes suggested Reason
ester Course
v UG-COM-203: CLO2, CLO3 and
Computer CLO2: Identify the | CLO2: Describe the | CLO4 are combined
Architecture and functions of | functions of Operating | to CLO2 and CLO3
Operating Systems operating system systems, Process | since CLO2 covers a
Management and | specific topic only.
CLO3: Analyze the principles of  process
process, its states and synchronization ~ and
process  scheduling | jeadlock.
algorithms
CLO3: Explain the
CLO4 Explain | concepts of memory
deadlocks and management and
synchronization, compare the disk
memory scheduling
management, and algorithms.
disk scheduling.
Syllabus from
module I
Data I.)ath. na CPU. Syllabus is heavy
Organization of a
control unit — Block | Removed
Diagram of
Hardwired and
Microprogrammed
control unit. Cache
memory unit.
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Practical:3. DOS
Commands, Tools for

Computer Syllabus is heavy;

Management ~ (Disk Removed Numl?er of _

Management,  Disk experiments 1s
revised to 15.

Cleanup,

Defragmentation, Removed

Performance

Monitor, System

Restore etc).

4. Shell Programming

— advanced

6. Implementation of

Inbuilt Linux/UNIX

commands like cp,

rename etc.

v UG-COM-204: CLO-1: Represent As per the Board’s
Mathematical and solve linear | CLO-1:  Represent | recommendation,
Foundations for systems using | and  solve linear | statistical concepts
Computer Science matrices. systems using | have been

CLO-2: Competence | matrices, apply them | incorporated into
in dealing with linear | to real-world | the  course.  To

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-4: Compute
eigenvalues and
eigenvectors of

matrices, particularly
in the context of data

analysis, machine
learning, and
optimization.

CLO-5: Use

interpolation methods

problems, and verify
solutions through
computation.

CLO-2: Describe and
apply vector spaces,
subspaces, and basis
concepts in solving
problems related to
computer graphics and

other linear algebra
applications.

CLO-3: Compute
eigenvalues and
eigenvectors, and

apply these concepts
in data analysis and
optimization
problems.

maintain overall
balance  of  the
syllabus, the earlier
Module I and
Module II have
been merged under
the title Linear
Algebra and Its
Applications  with
necessary reduction
of content.

Module 1I:
Descriptive
Statistics and

Measures: It has
been added to the
syllabus to introduce
fundamental
statistical concepts
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to estimate values
between data points.
CLO-6: Application
of  matrices and
Vectors in solving
real-world problems.
Module I: Systems
of Linear Equations

and Matrices,
Linear
Combinations and
Linear
Independence( 10
Hours)

Matrices and  its
representations,
Types of Matrices,
Matrix ~ Operations,
The Inverse of a
Square Matrix,
Matrix Equations,
Elementary Row
Operations,
Applications of

Matrices in Computer
Science, Adjoint of
matrix and Rank.
Systems of Linear
Equations,
Applications of
Systems of Linear
Equations, Linear
Combinations and
Linear Independence.
Linear Dependence
and Consistency of

Systems.

Module II: Vector
Spaces, Linear
Transformations,
Eigenvalues and
Eigenvectors as
Hours)

Definition of a Vector
Space, Subspaces,

CLO-4: Compute,
Apply and interpret
probabilities,
conditional
probabilities, and
probability
distributions to
analyze real-world
datasets.

CLO-5: Compute and
interpret  descriptive
statistical measures to

summarize and
analyze datasets in
computer science
applications.

Module 1I: Linear
Algebra and Its
Applications

(15 Hours)

Matrices and  its
representations, Types
of Matrices, Matrix
Operations, The

Inverse of a Square
Matrix, Matrix
Equations, Elementary
Row Operations,
Applications of
Matrices in Computer
Science.

Systems of Linear
Equations,

Applications of
Systems of Linear
Equations, Linear
Combinations and

Linear Independence.

Vector Spaces:
Definition, Subspaces,
Basis and Dimension.

Eigenvalues and
Eigenvectors -

Module III has been
revised to include
probability concepts,
as these are
foundational for
later courses in Data
Science and Deep
Learning.

The Course
Learning Outcomes
(CLOs) have been
updated to reflect
this enhancement.

The practical list has
been re-designed
accordingly. Instead
of implementing
mathematical
concepts entirely
from scratch,
students will engage
in tasks that apply
these concepts using
Python, NumPy,
Pandas, and
Matplotlib in
relevant domains.
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Basis and Dimension,

Coordinates and
Change of Basis
Linear

Transformations, The
Null  Space and

Range, Isomorphisms,
Matrix Representation
of Linear
Transformations,
Similarity.
Eigenvalues
Eigenvectors,
Diagonalization.

and

Module
Interpolation,
Numerical
Integration,
algebraic
transcendental
equation [20 HRS]

I1I:

and

Introduction; Various
methods of
interpolation; Various
methods of curve
fitting; Newton’s
method of forward
interpolation formula;
Newton’s method of
backward
interpolation formula.
Lagrange’s formula.
General quadrature
formula; Trapezoidal
rule; Simpson’s
one-third rule;
Simpson’s
three-eighth
Weddle’s rule.

rule;

method;
method;
of false
Secant

Graphical
Bisection
Method
position;
method;
Newton-Raphson

Introduction and
Applications.

Module 1I:
Descriptive Statistics
and Measures
(10 Hours)

Types of  Data:
Qualitative VS.
Quantitative, Scales of
Measurement,
Measures of Central
Tendency: Mean,
Median, Mode;
Measures of
Dispersion: ~ Range,
Variance, Standard
Deviation, Coefficient
of Variation;
Correlation and

Covariance; Skewness
and Kurtosis (Basics);
Applications of
Descriptive ~ Statistics
in Computer Science.

Module 11
Probability
(20 Hours)
Basic Probability
Concepts, Sample
space, events, and

outcomes. Conditional
probability and Bayes'
Theorem.

Independence of
events. Counting
techniques in
probability (e.g.,
permutations,

combinations, and
their use in calculating
probabilities).
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method. Linear | PDF,PMF,CDF, Types
equations; of Probability
Characteristics roots | Distribution:Bernoulli
and vectors. Distribution, Binomial
PRACTICALS: Distribution, Poisson
Mathematical Distribution, Normal
Foundations of | Gaussian Distribution,
Computer Science Standard Normal
Credit: 1 Distribution and Z
Marks: 25 score, Uniform
Duration: 30 Hrs Distribution.  Central
Programs using Java Limit Theorem,
language that covers | Estimates.
the following PRACTICALS:
concepts: Mathematical
Foundation of
1. Implementing Computer Science
Matrices Credit: 1
Marks: 25
2. Performing Duration: 30 Hrs
Basic Matrix | Programs using
Operations. Python, NumPy,
Pandas, Matplotlib
3. Performing that covers the
Elementary following concepts:
Row
operations
1. Matrix
4. Finding the Creation: ~ To
rank of a represent data
matrix. as a coefficient
matrix and
5. Finding display it in a
solutions of a structured
system of format for
equations analysis.
using (2Hours)
Matrices.
2. Basic
6. Matrix Operations: To
Representatio apply NumPy
n of Linear functions  for
Transformatio addition,
ns. subtraction,
multiplication,
7. Finding the transpose, and
Eigenvalues inversion  of
and matrices
Eigenvectors. representing
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8.

10.

I1.

12.

Implementing
Newton’s
forward
formula to
estimate a
value.
Implementing
Newton’s
backward
formula to
estimate a
value.
Estimate a
value  using
Lagrange’s
formula.

Apply
Simpson’s
three-eighth
rule to find
the value of
integration.
Apply
Newton-Raph
son method
OR secant
method to
estimate  the
root of a
equation

real-world
transformation
data.(2Hours)

. Row

Operations: To
perform

row-reduction
on a matrix
representing a
system of
equations, and
interpret  the

results for
solving
real-world
problems.
(2Hours)

. Matrix Rank:
To find the
rank of a
matrix and

interpret it in
the context of
data

independence.
(2Hours)
System of
Equations: To
determine
unknown

quantities from
a system of
equations
representing a
real-world
business
problem.
(2Hours)
Linear
Transformation
To apply a
transformation
matrix to a set
of 2D/3D
points  (e.g.,
rotation of an
image  grid)
and plot
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before/after.
(4Hours)

Eigenvalues &
Eigenvectors:
To  calculate
eigenvalues
and
eigenvectors
from a
covariance
matrix and
interpret them
as  principal
directions in a
dataset.
4Hours)
Probabilistic
Simulation: To
simulate coin
tosses or dice
rolls, then use
Bayes’
theorem to
solve a
conditional
probability
problem.
(6Hours)

Distributions
& CLT: To
Generate
random
samples from
Normal,
Binomial, and
Poisson
distributions,
visualize
histograms,
and
demonstrate
the Central
Limit Theorem
by  sampling
means.
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(6Hours)

1A%

UG-COM-206:
Software Engineering

(1) Existing
CLOS:

CO1: Understand the
various Software
Development
Methodologies.

CO2: Apply
Estimation
techniques to live
projects.

CO3: Analyze
Software Projects.

CO4: Design
Software Projects.

(2) Module 1

(1)New CLOs in view
of revised syllabus:

CLO1: Explain
software development
processes, agile
frameworks, project
management concepts
using  Scrum, and
version control
mechanisms.

CLO2:

object-oriented
analysis and design
(OOAD) principles to
model software
systems using UML
diagrams and
architectural patterns.

Apply

CLO3: Develop
software design
solutions by
employing agile
engineering practices
such as XP, TDD,
refactoring, and pair
programming.

CLO4: Evaluate
software quality
through  appropriate
testing strategies,

tools, and continuous
integration approaches
to ensure reliable and
maintainable software
systems.

(2) Module l:
Changes made to
accommodate  Agile
Methodologies  and
Project Management
using SCRUM and
also _introduction _to

Module 1: Agile
Methodologies were
not covered in
detail. The project
management is now
seen from Agile
Perspective hence
the modification and
the SDLC is only
given as
introduction.

Also Branching
Strategies wrt
Deployment has
been included.

Module 2 : Title
name changed to
include Software
Architecture
Patterns as it is
covered in this
module. Only two
important SW
Architecture
Patterns ie Event
Driven and MVC to
be covered.

Module 3 : Title
changed to Quality
Assurance as it
includes the latest
methods of doing
Testing and Quality
Assurance

Practical list had to
be changed to
include changes in
syllabus

References etc
updated as per the
syllabus
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version control and
Git hub.

(3) Module 2:

Functional and
Non-functional is
removed

(4) Module 3:

Strategic Approach to
software Testing-
Strategic  Issues -
Testing: Strategies for
Conventional
Software, Object
oriented software,
Web Apps-Validating
Testing- System
Testing- Art of
Debugging.

Using XP, TDD,

refactoring (Code
smells and refactoring
techniques) unit
testing and  Pair
programming.
Reengineering:
Business Process
Reengineering,
Software
Reengineering,
Reverse Engineering,
Restructuring,

Forward Engineering,
The Economics of
Reengineering.

Quality assurance:
verification and
validation, Testing
approaches, Types of
testing, testing tools,
Junit, selenium, build
tools, Iteration and
release planning,
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Introduction to
continuous integration

(4) Practicals

1)Agile
Methodologies:

[4 hours]

Practicing agile
development
principles through
SCRUM, sprint
planning, daily
stand-ups, and
retrospective
meetings. User stories
and estimation,

Burndown Charts,
Scrum  board and
Trello

2)Continuous
Integration/Continuou
S Deployment
(CI/CD): [4 hours]

Setting up CI/CD
pipelines using tools

integrated with
GitHub to automate
testing and

deployment processes.

3) UML Diagrams: [6
hours]

Use Case Diagram ;
Use Case descriptions
for the Use Cases

Class  Diagram
Sequence  Diagram;
Activity Diagram
State Chart Diagram

Page 10 of 20




4) Junit, Selenium [4
hours]

5) Refactoring
Exercise (pair
programming) [4
hours]

6) Debugging and
defect tracking using
Bugzilla [4 hours]

7) Maven Build [2
hours]

8)Javadoc  [2
hours]

The above practicals
should be done using a
mini project. Using
SCRUM, refactoring
using pair
programming and
tools like Eclipse, Git,
Selenium, Bugzilla,
Trello
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SEMESTER 1V

Course Title : COMPUTER ARCHITECTURE AND OPERATING SYSTEMS

(CORE:THEORY)
Course Code : UG-COM-203
Semester 3 A%
Credits :3
Marks 75
Duration : 45 Hrs

Course Objectives:
e Study of Processor architecture, memory and I/O subsystems including basic Assembly Language
Programming.
To Understand the Basic objectives, functions and types of Operating System
To study various aspects of operating system like Process Management, Memory Management and
Storage management.
e To understand different algorithms used for CPU scheduling, Memory allocation.

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

CLO1: Explain the detailed function of a typical Computer system and its components.

CLO2: Describe the functions of Operating systems, Process Management and principles of process
synchronization and deadlock.

CLO3: Explain the concepts of memory management and compare the disk scheduling algorithms.
CLO4: Implement Assembly Language Program and Shell Script for a given task.

CLOS: Implement CPU Scheduling algorithms and Memory allocation techniques.

SYLLABUS:

MODULE I: Computer System and Components: (15 Hours)

Processor: Function and structure of a computer, Interconnection of components, Performance of a
computer. Computer Architecture — Princeton (Von Neumann) and Harvard architecture. Architecture of
8086 processor - Registers, ALU and Control unit. Instruction cycle, Instruction set architectures — CISC
and RISC architectures. Memory Subsystem: Characteristics of memory system, the memory hierarchy,
Semiconductor memories, Types of ROM & RAM.

Input/Output Subsystem: General block diagram of External device and I/O module, Programmed 1/O,
Interrupt driven I/O, DMA, I/O channels and I/O processors.

MODULE II: Operating system overview and Process Management (20 Hours)

Overview: Operating system Objectives and Functions, Evolution of operating system, major
achievements.
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Process Management: Process Definition, Process Control Block, Process States, Operations on
Process;Interprocess communication, Process Scheduling, Scheduling Criteria, Scheduling Algorithms,
Process Coordination: Process Synchronization, Principles, Mutual Exclusion, The Critical-Section
Problem, Peterson's Solution.

Deadlocks- system models, Deadlock characterization, Deadlock Handling Methods, Prevention,
Avoidance, Detection, Recovery from Deadlock.

MODULE III: Memory and Storage Management (10 Hours)

Memory Management: Introduction, Swapping, Contiguous Memory Allocation, Paging, Page Table,
Segmentation, Virtual Memory: Introduction, Demand Paging, Page Replacement, Allocation of Frames,
Thrashing

Secondary Storage Structure: Overview, disk structure, Disk attachment, Disk scheduling.

Course Title :COMPUTER ARCHITECTURE AND OPERATING SYSTEMS
(CORE:PRACTICAL)

Course Code: UG-COM-203

Semester : IV

Credits :3

Marks : 25

Duration : 30 Hrs

1. Study of Motherboard, Peripherals and the Computer System. (2 Hours)
2. O.S. Installation (Dual Boot): BIOS; Manage disk partitions: understand MBR-style partitions,
(primary, extended, logical); list/create/delete partitions; Manage logical volumes: create/remove physical
volumes, create/delete logical volumes, Boot loader. Installation of drivers; updating software packages

(2 Hours)
3. Assembly language programs for 8086 using MASM / compatible assembler or Simulator, either in
Windows or Linux.

1) Study of addressing modes. (4 Hours)

i) Programs for data transfer and arithmetic operations and logical operations (4 Hours)
4. Study of Basic commands of Linux (2 Hours)
5. Shell Programming in Unix/Linux, arithmetic operations, loops. (4 Hours)
6. Filters and Pipes in LINUX. (6 Hours)
7. Implementation of CPU scheduling policies. (2 Hours)
8. Implementation of Memory allocation Techniques. (4 Hours)
REFERENCES:
Mandatory Reading:

1. Stallings, W. (2022). Computer organization and architecture: designing for performance. (11" ed.),
Pearson Education India.
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2. Silberchatz, A., Galvin & Gagne. (2019). Operating System Concepts (10™ ed.). Wiley publication.

SUPPLEMENTARY:

1. Stallings, W. (2018). Operating systems: Internals and design principles, (8" ed.). Upper Saddle River,
N.J: Prentice Hall.

2. David A. Patterson and John L. Hennessy (2021), Computer Organization and Design: The
Hardware/Software Interface, Elsevier

3. Douglas V. Hall, (2017), Microprocessors and its Interfacing, McGraw Hill Education (India) Private
Limited

4. Sumitabha Das, (2017), UNIX Concepts and Applications, Tata McGraw-Hill

WEB BASED:

1. http://williamstallings.com/ComputerOrganization/
2. https://www.tutorialspoint.com/computer fundamentals/index.htm

3. https://www.geeksforgeeks.org/operating-systems/

Video Links and Animations

1. https://www.youtube.com/watch?v=WP3uDglbPil

2. http://williamstallings.com/OS-Animation/Animations.html
3. Linux Tutorials for Practical

4. https://www.tutorialspoint.com/unix/index.htm

LR R SRR S R R R SR S R R SR R S R R R S
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SEMESTER 1V

Course Title : MATHEMATICAL FOUNDATIONS FOR COMPUTER SCIENCE
(CORE:THEORY)
Course Code: UG-COM-204

Semester IV
Marks 75
Credits '3

Duration : 45 Hrs
Course Prerequisites: Basic Knowledge of Programming.

Course Objectives:
e To introduce students to the fundamental concepts of systems of linear equations and matrices.
e Enable students to be able to apply mathematical principles to solve real-world problems.

Course Learning Outcomes:

Upon completion of the course students will be able to:

CLO-1: Represent and solve linear systems using matrices, apply them to real-world problems, and
verify solutions through computation.

CLO-2: Describe and apply vector spaces, subspaces, and basis concepts in solving problems related to
computer graphics and other linear algebra applications.

CLO-3: Compute eigenvalues and eigenvectors, and apply these concepts in data analysis and
optimization problems.

CLO-4: Compute, Apply and interpret probabilities, conditional probabilities, and probability
distributions to analyze real-world datasets.

CLO-5: Compute and interpret descriptive statistical measures to summarize and analyze datasets in
computer science applications.

SYLLABUS:

Module I: Linear Algebra and Its Applications (18 Hours)

Matrices and its representations, Types of Matrices, Matrix Operations, The Inverse of a Square Matrix,
Matrix Equations, Elementary Row Operations, Applications of Matrices in Computer Science.

Systems of Linear Equations, Applications of Systems of Linear Equations, Linear Combinations and
Linear Independence.

Vector Spaces: Definition, Subspaces, Basis and Dimension.

Eigenvalues and Eigenvectors — Introduction and Applications.
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Module II: Descriptive Statistics and Measures (7 Hours)

Types of Data: Qualitative vs. Quantitative, Scales of Measurement, Measures of Central Tendency:
Mean, Median, Mode; Measures of Dispersion: Range, Variance, Standard Deviation, Coefficient of
Variation; Correlation and Covariance; Skewness and Kurtosis (Basics); Applications of Descriptive
Statistics in Computer Science.

Module I1I: Probability (20 Hours)

Basic Probability Concepts, Sample space, events, and outcomes. Conditional probability and Bayes'
Theorem. Independence of events. Counting techniques in probability (e.g., permutations, combinations,
and their use in calculating probabilities).

PDF,PMF,CDF, Types Of Probability Distribution:Bernoulli Distribution, Binomial Distribution, Poisson
Distribution, Normal Gaussian Distribution, Standard Normal Distribution and Z score, Uniform
Distribution. Central Limit Theorem, Estimates.

Course Title: Mathematical Foundations for Computer Science
(CORE: PRACTICAL)
Course Code: UG-COM-204

Semester A%
Credit 2 |
Marks : 25
Duration : 30 Hrs

List of Experiments:
Programs using Python, NumPy, Pandas, Matplotlib that covers the following concepts:

1. Matrix Creation:Represent data as a coefficient matrix using NumPy and display it in a structured

format for analysis. (2 Hours)
2. Basic Operations on Matrices: Apply NumPy functions for addition, subtraction, multiplication,
transpose, and inversion of matrices representing real-world transformation data. (2 Hours)

3. Row Operations: Perform row-reduction on a matrix representing a system of equations and interpret
the results for solving real-world problems. (2 Hours)

4. System of Equations: Determine unknown quantities from a system of equations representing a

real-world business/scientific problem. (2 Hours)
5. Eigenvalues & Eigenvectors: Calculate eigenvalues and eigenvectors from a covariance matrix and
interpret them as principal directions in a dataset. (2 Hours)
6. Descriptive Measures: Compute mean, median, mode, variance, standard deviation, and coefficient
of variation for a dataset using Pandas/NumPy. (2 Hours)
7. Correlation and Covariance: Calculate correlation and covariance between dataset attributes and
interpret their relationships. (2 Hours)
8. Skewness and Kurtosis: Calculate skewness and kurtosis for a dataset and interpret the shape of the
distribution. (2 Hours)
9. Statistical Summary: Perform a descriptive statistical summary (central tendency, dispersion,
correlation, skewness, kurtosis) on a dataset and interpret findings. (2 Hours)
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10. Probabilistic Simulation: Simulate coin tosses, dice rolls, and card draws; compute empirical
probabilities; and use Bayes’ theorem to solve a conditional probability problem. (4 Hours)

11. Probability Distributions : Generate random samples from Bernoulli, Binomial, Poisson, and
Uniform distributions; compute theoretical probabilities and compare with empirical results.

(4 Hours)
12. Normal Distribution & Z-Scores :Plot the standard normal distribution, compute Z-scores, and
calculate probabilities using areas under the curve. (2 Hours)

13. Central Limit Theorem Demonstration: Demonstrate CLT by repeatedly sampling from a
non-normal distribution and showing that the distribution of sample means approaches normality.

(2 Hours)

REFERENCE BOOKS:

Mandatory Reading :

1. Iyengar,S.N.,(2010) Matrices, Anmol Publications.

2. Defranza, J., & Gagliardi, D. (2015). Introduction to Linear Algebra with applications. Waveland
Press.

3.Ross, S. (2019). 4 first course in probability (10th ed.). Pearson.

4. Goel,B., & Mittal,S. (1998) Numerical Analysis, Pragati Prakashan,

Supplementary :

1. Chatterjee,P. (1996) Numerical Analysis, RajhansPrakashanMandir.

2. Krishnamurthy,V. (1976) Introduction to Linear Algebra, Affiliated East-West Press.

3.Nield, T. (2022). Essential Math for Data Science: Take control of your data with fundamental linear
algebra, probability, and statistics (1st ed.). O’Reilly Media.

Web References :

1. https://www.cse.iitb.ac.in

2. https://www.wolframalpha.com/
2. https://www.khanacademy.org/

3. https://web.stanford.edu/class/cs357/
4 https://www.udemy.com/course/mathematics-basics-to-advanced-for-data-science-and-ml/?srsltid=A fmBOog8k9

-1gn70p606LYPVFzUH EZI3SOMENaSseFhM1zjEAUxzHZ-&couponCode=NVDIN35
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SEMESTER 1V

Course Title : SOFTWARE ENGINEERING (CORE: THEORY)
Course Code : UG-COM-206

Semester A%
Credits :3
Marks : 75
Duration : 45 Hrs

Course Prerequisites: Nil

Course Objectives:

e To understand software development processes, agile methodologies, project management
practices, and version control.

e To apply object-oriented principles and agile engineering practices for effective software analysis,
design, and development.

e To ensure software quality and maintainability through systematic testing, integration, and
evaluation strategies.

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

CLO1: Explain software development processes, agile frameworks, project management concepts
using Scrum, and version control mechanisms.

CLO2: Apply object-oriented analysis and design (OOAD) principles to model software systems
using UML diagrams and architectural patterns.

CLO3: Develop software design solutions by employing agile engineering practices such as XP, TDD,
refactoring, and pair programming.

CLO4: Evaluate software quality through appropriate testing strategies, tools, and continuous
integration approaches to ensure reliable and maintainable software systems.

SYLLABUS:
Module I : SOFTWARE PROCESS (15 Hours)

Software Development Processes and Methodologies: waterfall, prototyping, iterative, spiral, unified
process. Benefits of iterative and incremental approach with emphasis on Unified process, CASE Tools.

Agile Approach: Agile Framework, Agile Manifesto, Agile principles, Extreme Programming, Scrum
Software Project Management using Scrum: User stories, Estimation using story points, sprint,
blacklog (product and sprint), Scrum team, scrum artifacts, scrum ceremonies. Introduction to Source
Control tool: versioning, Check- in/checkout. commit, branching strategies(based on deployment),
merging and synchronization.
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Module II: OOAD, UML and Software Architecture Patterns (15 Hours)

OOAD: Definition; object-oriented analysis; object-oriented design and modelling; Assigning
responsibilities.

UML: Main UML diagrams — Class diagram, sequence diagram, activity diagram, use case diagram.

Use Case Model — use case diagram, use case descriptions, use case realization using sequence and
activity diagrams. Supplementary requirements. Advanced use case model features.

System Design : Class diagram, sequence diagram, activity diagram, state chart diagram,deployment
diagram. Brief introduction to other UML diagrams.

Software Architecture Patterns: Major Architectural Styles (patterns) like Event Driven and
Model-View-Controller (MVC).

Module III : Quality Assurance (15 Hours)

Using XP, TDD, refactoring (Code smells and refactoring techniques), Unit Testing and Pair
programming.

Quality Assurance: verification and validation, Testing approaches, Types of Testing, Testing tools,
Junit, Selenium, build tools, Iteration and release planning, Introduction to continuous integration
Strategic Approach to Software Testing- Strategic Issues - Testing: Strategies for Conventional
Software, Object oriented software, Web Apps-Validating Testing- System Testing- Art of Debugging.

Course Title : SOFTWARE ENGINEERING (CORE: PRACTICAL)
Course Code : UG-COM-206

Semester IV
Credits 01
Marks : 25

Duration : 30 Hrs
List of Experiments :
1) Agile Methodologies: (4 Hours)

Practicing agile development principles through SCRUM, sprint planning, daily stand-ups, and
retrospective meetings. User stories and estimation, Burndown Charts, Scrum board and Trello

2) Continuous Integration/Continuous Deployment (CI/CD): (4 Hours)

Setting up CI/CD pipelines using tools integrated with GitHub to automate testing and deployment
processes.

3) UML Diagrams: (6 Hours)

Use Case Diagram ; Use Case descriptions for the Use Cases
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Class Diagram ; Sequence Diagram; Activity Diagram ; State Chart Diagram

4) Junit, Selenium (4 Hours)
5) Refactoring Exercise (pair programming) (4 Hours)
6) Debugging and defect tracking using Bugzilla (4 Hours)
7) Maven Build (2 Hours)
8) Javadoc (2 Hours)

The above practicals should be done using a mini project. Using SCRUM, refactoring using pair
programming and tools like Eclipse, Git, Selenium, Bugzilla, Trello

REFERENCES:
Mandatory Reading:

1. Pressman, R. S., & Maxim, B. R. (2019). Software engineering: A practitioner s approach (9th ed.).
McGraw-Hill Education.

2. S Kenneth Rubin(2015), “Essential SCRUM: A practical guide to the most popular Agile Process”,
Pearson Education

3. Larman C.,(2015) Applying UML and patterns. Addison Wesley.

4. Martin Fowler(2018), “Refactoring: Improving the Design of Existing Code”2nd Edition, Addison,
Wessley

SUPPLEMENTARY:

1.Jalote, P. (2012). An integrated approach to software engineering. Springer Science & Business
Media.

2. Sommerville 1.,(2015) Software Engineering .Adison Wesley.

3. Fowler, M. (2003). UML Distilled: A Brief Guide to the Standard Modelling Object
Language. Object Technology Series, 3rd edition, Addison-Wesley.

WEB BASED:
1.https://www.tutorialspoint.com/software_engineering

2. https://www.geeksforgeeks.org/software-engineering/types-of-software-architecture-patterns/

3.https://www.javatpoint.com/software-engineering-tutorial
4. https://maven.apache.org/guides/introduction/introduction-to-the-lifecycle.html

5. https://www.geeksforgeeks.org/java/what-is-javadoc-tool-and-how-to-use-it/
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Annexure I
Msc. IT

Course Title : Generative Artificial Intelligence
Course Code: PGMP-IT-DSRE-507

Credits : 4
Marks : 100
Duration : 60 Hours

Course Prerequisites: Course on Machine Learning
Course Objectives: This course aims at enabling students:

e To gain foundational knowledge, practical skills, and a functional understanding of how
generative Al works

e To dive into the latest research on Gen Al to understand how organizations can create
values with cutting-edge technology

Course Learning Outcomes: After learning the course, the students should be able to

CLOI1: Understand large language models' architecture and pre-training techniques
CLO2: Use LangChain framework for developing applications using LLMs
CLO3: Apply algorithms that enable machines to create imaginative content
CLO4: Analyze the performance and limitations of large language models.

Module 1: Foundations of Generative AI Agents (15 Hours)
Introduction: Understanding Al Agents and their evolution, Generative Models: VAEs,
GANSs, and Diffusion Models, Transformers and Large Language Models (LLMs), Prompt
Engineering and Fine-Tuning,

Multi-Agent Systems: Multi-Agent Architectures, Agent Communication and Collaboration,
Decentralized vs. Centralized Agents,

Building Blocks of Generative AI Agents: Knowledge Representation, Memory, Reasoning,
and Decision-Making, Reinforcement Learning for Agent Behavior

Module 2: Designing and Building Generative AI Agents (15 Hours)
Frameworks for AI Agent Development: OpenAl API, LangChain, and Auto-GPT, Hugging
Face, DeepMind, and Meta Al Tools, Cloud Platforms

Architecture: Input-Output Pipelines, State Management and Context Awareness, Handling
Uncertainty and Ambiguity,

Training Generative Al Agents: Data Collection and Preprocessing, Supervised,
Unsupervised, and Reinforcement Learning, Transfer Learning and Continual Learning,
Hyperparameter Tuning, Optimization Techniques: Quantization, Pruning, and Distillation,
Real-Time Adaptation and Personalization

Module 3: Applications and Use Cases (15 Hours)
Creative Al in Art, Music, and Literature: Al-Generated Visual Art and Design, Music
Composition with AI Agents, Storytelling and Al-Powered Narrative Generation


http://msc.it

Al Agents for Software Development: Al-Powered Code Generation, Copilot, Code Llama,
Debugging, Testing, and Code Review Automation, Low-Code/No-Code Development with
Generative Al

Generative Al in Business: Al-Powered Chatbots and Virtual Assistants, Content Generation
for Social Media

Scientific Research and Problem Solving with AI Agents: Al in Drug Discovery and
Healthcare, Generative Al in Climate and Environmental Science

Module 4: Advanced Topics and Future of Generative Al (15 Hours)
Ethical and Security Considerations: Bias, fairness, and explainability in Al agents,
preventing Al manipulation and Deepfake misuse, Al alignment and safety Sstrategies
Multi-Agent Collaboration: Knowledge sharing in multi-agent systems, emergent behaviors
in autonomous agents, swarm intelligence and collective decision-making

Future of Generative Al Agents: Self-improving Al agents, Al-augmented creativity and
human-AlI collaboration, evolving regulations and Al governance

Course Title : Generative Artificial Intelligence
Course Code: PGMP-IT-DSRE-507

Credits 12

Duration : 60 Hours

List of Assignments

1. Implementation of Video Summarizer (4 Hours)
2. Implementation of Multi-language translator (8 Hours)
3. Implementation of Object Detector (4 Hours)
4. Implementation of Image captioning (4 Hours)
5. Implementation of Al art from text and photos (8 Hours)
6. Implementation of audio to text converter (6 Hours)
7. Implementation of Prompt Engineering (8 Hours)
8. Implementation of Al product designer (6 Hours)
9. Implementation of Extraction of hidden text from image (6 Hours)
10. Implementation of multi-programming code assistant with Code Llama (6 Hours)

Mini Project

References:

Mandatory Reading:
1. Vemula, Anand (2024), Building Al Agents with LLMs: unlocking the power of
large language model, Pack Publishing.
2. Sabesan K, Sivagamisundari, Dutta N (2025), Generative Al for Everyone: Deep
learning, NLP, and LLMs for creative and practical application, BPB Publications

Supplementary Reading:
1. Kuligin L., Zaldivar G., Tschochohei M., (2024) Generative Al on Google Cloud
with LangChain: Design scalable generative Al solutions with Python, LangChain, and
Vertex Al on Google Cloud, Pack Publishing Ltd
2. Balasubramaniam S., Kadry S., Prasanth A., Dhanaraj R.K., (2024) Generative Al
and LLMs: Natural Language Processing and Generative Adversarial Networks, De
Gruyter,



3. Auffarth B., (2023) Generative Al with LangChain: Build Large Language Model
(LLM) Apps with Python, ChatGPT and Other LLMs, Pack Publishing

Web References:

https://onlinecourses.nptel.ac.in/noc25 cs137/preview
https://onlinecourses.swayam?2.ac.in/imb24 mgl16/preview
https://www.coursera.org/learn/generative-ai-with-1lms
https://onlinecourses.swayam?2.ac.in/nou25_ma05/preview
https://www.classcentral.com/course/swayam-programming-with-generative-ai-45215
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Chowgule Education Society’s

Parvatibai Chowgule College of Arts and Science

(Autonomous)

N Fargy

SYLLABUS FOR SEMESTER III AND IV UNDERGRADUATE PROGRAMME IN

BACHELOR OF VOCATIONAL (SOFTWARE DEVELOPMENT)

BVOC (SOFTWARE DEVELOPMENT)

(To be implemented w.e.f Academic Year 2026-2027 onwards)

PSO-1

Problem Solving, Analyze complex problems and apply computational techniques such as
algorithm design, data structures, and optimization strategies to develop efficient software
solutions.

PSO-2

Software Development, Design and develop software solutions by integrating knowledge
from multiple domains, such as cloud computing, Networking and cybersecurity, to address
real-world challenges.

PSO-3

Industry-Ready Technical and Research Skills Implement best programming practices,
database management, and full-stack web development techniques to build scalable and
industry-compliant applications.

PSO-4

Ethical and Responsible Computing Evaluate and apply ethical, legal, and social
considerations in software development, ensuring sustainability, security, and accessibility in
computing solutions.

Multiple Entry-Multiple Exit (ME-ME) pathways

Academic Level Entry Qualification Credits required for the

Exit Qualification and National Credit

Level Level (NCrF)

Under-Graduate certificate
1* year (B. Voc) or equivalent state of

Under-Graduate Certificate
will be awarded and minimum
40 credit- hours followed by 4.5
an exit 4-credit
skill-enhancement course

12th pass

education

Under-Graduate Under-Graduate
2" year (B. Voc) Certificate

Under-Graduate Diploma
will be awarded and minimum
of 80 credit- hours followed by 5
an exit 4-credit
skill-enhancement course

Under-Graduate Under-Graduate
3! Year (B. Voc) Diploma

Bachelor Degree will be
awarded and 5.5
minimum of 120 credit-hours

Syllabus _Semester Il and 1V (2026-27), BVoc(Software Development), Department of Computer
Science, Parvatibai Chowgule College Page 1 of 26




Credit

Credits S
Semester | Geperal Education component Skill Component
Level
Skill Development Qualification Pack - Junior Software Developer
Accounts for Non-Accounting 4 0 Introduction to programming 3|
SD-G10 CSD-SK3
1/ Environmental Studies 3 0 Database Management System > |1
Level 4.5 |L.SD-G8 CSD-SK7
Business Communication 3 0 Web Designing > |1
SD-G9 CSD-SK2
713
Total credits | 10 Total credits 10
Semester I Total 20 credits
Skill Development Qualification Pack - Junior Software Developer
Content Writing 3 0 Object Oriented programming > |1
SD-G6 CSD-SK4
2/ Language Paper-1 3 0 Server Side programming 3|1
Level 4.5 | SD-G1 CSD-SK9
Entrepreneurship 4 0 Multimedia > |1
SD-G11 CSD-SK6
713
Total Credits | 10 Total Credits 10

Semester II Total 20 credits

Students who wish to exit after the first two semesters will undergo a 4-credit work-based
learning/internship during the summer term in order to get a UG Certificate.

Credits Credit
Semester | Geperal Education component Skill Component T
Level
Skill Development Qualification Pack - Application Developer - Web and Mobile
Personality Development 3 0 Python for Data Science 3|1
SD-G13 CSD-SK 19
3/ Reasoning Techniques 3 0 Softyvare Engineering and > |1
Level 5 | SD-G20 Testing CSD-SK20
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. . PC Maintenance and Operating
Discrete Mathematics SD-G21 2 0 Systems CSD-SK21 2 1
Internship CSD-SK22 2
Total Credits 8 Total Credits 12

Semester III Total 20 credits

After successfully completing the courses of Semester-III and IV, the students are expected to acquire
the skills to be employable as Web and Mobile Application Developer

Skill Development Qualification Pack - Application Developer - Web and Mobile

E-Commerce 3 0 Mobile Application Development > |1
SD-G17 CSD-SK 12
Project Management
(SSC/N9012, SSC/NS8417) 3 0 Web Development Frameworks 3|
4/ CSD-SK10
SD-G26
Level 5 —
* Advance Quantitative
Techniques ) 0 UI/UX Design > |1
(Subject to change) CSD-SK18
SD-G23
Internship CSD-SK22 2
Total Credits 8 Total Credits 12

Semester IV Total 20 credits

After successfully completing the courses of Semester-III and IV, the students are expected to acquire
the skills to be employable as Web and Mobile Application Developer

Skill Development Qualification Pack - Application Architect - Web and Mobile

Digital Marketing ) 0 Computer networks 3|1
SD-G14 CSD-SK&8
Organisational Behaviour Data Structures CSD-SK 13

5/ 2 0 3 (1

Level 5.5 ool
" | Maths for Competitive Exams Project
SD-G16 2 0 CSD-SK 17 4
Internship CSD-SK22 2
Total Credits 8 Total Credits 12

Semester V Total 20 credits

After successfully completing the courses of Semester-V and VI, the students are expected to acquire
the skills to be employable as industry (software/application developer, Mobile and Application
Architect and Developer), government, professionals, entrepreneurs and in professional education

Application Architect - Web and Mobile

Syllabus _Semester Il and 1V (2026-27), BVoc(Software Development), Department of Computer
Science, Parvatibai Chowgule College Page 3 of 26




Artificial Intelligence and
Emerging .
Technologics(SSC/N8403, 2 | o gggv‘érllé ISSecurlty 3|1
SSC/N0503)
6/ SD-G18
Level 5.5 Business Analysis, IT ' .
' Entrepreneurship and Innovation ) 0 Cloud Computing 3|1
(SSC/N9010, SSC/N9007) CSD-SK16
SD-G24
Audio and Video Tools ) 0 Project 4
SD-G27 CSD-SK17
Internship CSD-SK22 2
Total Credits 8 Total Credits 12

Semester VI Total 20 credits

After successfully completing the courses of Semester-V and VI, the students are expected to acquire
the skills to be employable as industry (software/application developer, Mobile and Application
Architect and Developer), government, professionals, entrepreneurs and in professional education

1. Definition of Notional Learning Hours and Credit Calculation:

"] Notional Learning Hours represent the total estimated time required for a student to
complete a course, including classroom learning, practical sessions, assignments, and
self-study. Under the National Credit Framework (NCrF), 30 Notional Learning Hours
equal 1 credit, and 1200 Notional Learning Hours per year correspond to 40 credits
(600 hours per semester = 20 credits).

2. Breakdown of Theory and Practical Credits:
"] For theory subjects,
% 1 credit = 30 Notional Learning Hours, consisting of 15 contact hours
(classroom learning) and 15 hours of self-study, assignments, and other
learning activities.

"I For practical sessions,
% 1 credit = 30 hours of hands-on training/lab work.

3. Under the National Credit Framework (NCrF), students are expected to complete their
Notional Learning Hours through a combination of different learning activities, which
include:

a) Classroom Learning (Contact Hours):
71 Attending lectures, tutorials, and teacher-led sessions.
"1 Participating in discussions, seminars, and academic interactions.

b) Practical Training and Skill Development:
"1 Engaging in hands-on lab work, experiments, workshops, and industry training.
'] Completing internships, apprenticeships, or vocational training programs.

c) Self-Learning and Independent Study:
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71 Completing assignments, research projects, and case studies.
'] Reading textbooks, reference materials, and digital resources.
"1 Preparing for assessments, exams, and presentations.

4. Components of Learning Hours

a) The course/ qualification should be NSQF/ NHEQF aligned and approved with a
defined NCrF level, clearly indicating the desired outcomes expected.

b) Experiential learning will be a part of the curricular structure of vocational program.
e.g., projects/On Job Training (OJT)/internship/industrial attachments etc.: This will be
within the Program- internship/ summer project undertaken relevant to the program
being studied or as a part time employment. As internship/ summer project undertaken
shall be a part of the curricular structure, the credits would be calculated and assigned as
per basic principles of NCrF i.e., 40 credits for 1200 hours of notional learning.

¢) In case of online programs such as those being offered through MOOC (Massive Open

Online Courses), National Programme on Technology Enhanced Learning (NPTEL) or
Swayam Platform shall follow the college NEP 2020 Ordinance.

SEMESTER - II1

Course Title : PYTHON FOR DATA SCIENCE (CORE : THEORY)
Course Code : CSD-SK19

Semester - I

Credits : 03

Marks 275

Duration 145

Course Prerequisites :
'] Knowledge of C programming and OOP in Java

Course Objectives:

1 To introduce students to Python programming with emphasis on problem-solving. To
provide knowledge of Python libraries used in data science (NumPy, Pandas, Matplotlib). To
familiarize students with the basics of data handling, cleaning, and visualization. To prepare
students for further study in machine learning and analytics.

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

CLO1 Apply Python syntax, data types, and control structures to solve basic programming
problems.

CLO2 Use Python data structures, functions, and file handling effectively in programs.

CLO3 Utilize NumPy, Pandas, and Matplotlib to handle, analyze, and visualize data.

CLO4 Perform basic Exploratory Data Analysis (EDA) and draw insights from datasets.

Syllabus _Semester Il and 1V (2026-27), BVoc(Software Development), Department of Computer
Science, Parvatibai Chowgule College Page 5 of 26



Module I : Python Programming Fundamentals (15 hours)
Introduction to Python Programming (syntax, variables, operators, data types, 1/O) Control
Structures (if-else, loops) Functions (definition, arguments, return values, modules) Data Structures
(lists, tuples, sets, dictionaries, string handling, comprehensions) File Handling & Exception
Handling.

Module IT : Foundations of Data Science (15 hours)
Introduction to Data Science: concepts, applications, structured vs unstructured data Datasets:
formats (CSV, JSON), importing & exporting data. Data Preprocessing: cleaning, handling missing
values, filtering. Python Libraries for Data Science: NumPy: arrays, indexing, slicing, operations.
Pandas: Series, DataFrame, importing datasets, data wrangling.

Module III: Data Visualization & Exploratory Data Analysis (EDA) (15 hours)
Introduction to Data Visualization. Matplotlib/Seaborn: line graph, bar chart, histogram, scatter plot.
Summarizing datasets: mean, median, mode, describe, correlations Cross-tabulation and simple
statistical insights. Mini Case Study: Exploratory Data Analysis (EDA) using a real dataset like
(Student Marks dataset).

Course Title : PYTHON FOR DATA SCIENCE (CORE: PRACTICAL)
Course Code : CSD-SK19

Semester - I

Credits : 01

Marks : 25

Duration 130

List of Experiments

1. Write simple Python programs using variables, operators, and input/output. (2 Hours)
2. Implement control structures (even/odd check, largest of three numbers, prime numbers).
(4 Hours)
3. Write Python functions (factorial, Fibonacci, palindrome check). (2 Hours)
4. Implement Python data structures (list operations, dictionary operations, set operations).
(4 Hours)
5. Perform file handling: read/write text and CSV files. (2 Hours)
6. Work with NumPy arrays: creation, indexing, slicing, mathematical operations. (2 Hours)
7. Use Pandas to import a CSV file and perform basic operations (head, tail, describe).
(2 Hours)
8. Data cleaning with Pandas (handle missing values, drop/rename columns, filtering).
(2 Hours)
9. Visualize data with Matplotlib/Seaborn (line graph, bar chart, histogram, scatter plot).
(4 Hours)
10. Mini Project: Perform a simple Exploratory Data Analysis (EDA) on a real-world dataset
(Student Marks dataset). (6 Hours)
REFERENCES
Mandatory Reading:
l. “Python for Everybody: Exploring Data Using Python 3” — Charles R.

Severance
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2. “Python for Data Analysis” (2nd Edition) — Wes McKinney
3. “Learning Python” (5th Edition) — Mark Lutz

Supplementary Reading:
1. “Think Python: How to Think Like a Computer Scientist” — Allen B. Downey
2. “Data Science from Scratch: First Principles with Python” — Joel Grus
3. “Introduction to Machine Learning with Python” — Andreas Miiller & Sarah Guido

Web References:
1.  W3Schools Python Tutorial — https://www.w3schools.com/python/
2. Kaggle Learn: Python & Data Science Basics — https://www.kaggle.com/learn
3. Python for Data Science — https://www.youtube.com/watch?v=LHBE6Q9XlzI
4. Corey Schafer Python Series — https://www.youtube.com/user/schafer5
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Course Title : SOFTWARE ENGINEERING & TESTING (CORE : THEORY)
Course Code : CSD-SK20

Semester - I
Credits 102
Marks : 50
Duration 130

Course Prerequisites:
"1 Programming in C, Object Oriented Programming using Java

Course Objectives:

'] To introduce students to software development processes, project management, and design
using OOAD and UML.

'] To familiarize students with software architecture patterns, coding standards,
documentation, and maintenance practices.

'] To build a strong foundation in software testing principles, techniques, and processes.

71 To enable students to apply testing methods for web and enterprise applications.

Course Learning Qutcomes:
Upon successful completion of the course, student will be able to:

CLO1 Describe software development methodologies, project management practices, and
requirements engineering.

CLO2 Apply OOAD concepts and UML diagrams for software design and architecture.

CLO3 Explain software testing principles and apply black-box and white-box testing techniques.

CLO4 Develop test cases, execute tests, and document results for software and web applications.

Module I : Software Engineering Foundations & Design (15 hours)
Software Processes & Methodologies: Agile Principles & Manifesto. Agile Methodologies: Scrum,
Kanban, Extreme Programming (XP), Agile Metrics (Velocity, Burn-down Chart, Cumulative Flow
Diagram), DevOps overview (Integration of Development & Operations) .OOAD & UML: Class,
Sequence, Activity, Use Case diagrams. Software Architecture Patterns: Layered, MVC, SOA,
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Event-driven, GRASP patterns.Coding & Documentation: Coding standards, peer reviews,
documentation needs & types. Re Engineering:Business Process Re engineering, Software Re
engineering, Reverse Engineering, Restructuring, Forward Engineering, The Economics of Re
engineering

Module II: Software Testing Principles & Practices (15 hours)
Testing Principles: Quality Assurance vs Quality Control, SDLC & Testing. Testing
Techniques:White-box: Statement, Branch, Condition coverage, Code reviews. Black-box:
Boundary value analysis, Equivalence partitioning, Cause-effect graphing. Functional &
Non-Functional Testing: Integration, Regression, Acceptance, Performance, Security, Stress,
Recovery. Testing Web Applications: Content, UI, Navigation, Component, Configuration, Security,
Performance Testing. Test Process: Test Plan, Test Case Design, Execution, Reporting.

Course Title : SOFTWARE ENGINEERING & TESTING (CORE : PRACTICAL)
Course Code : CSD-SK20

Semester - I
Credit : 01
Marks 125
Duration 130

List of Experiments:

1. Write an SRS document for a sample project (e.g., Library Management System). (2 Hours)
2. Create UML diagrams (Class, Use Case, Sequence, Activity) for the same project. (4 Hours)
3. Develop a project schedule using Gantt chart or MS Project. (2 Hours)
4. Implement coding standards and peer review on small code snippets. (2 Hours)
5. Prepare a test plan for the sample project. (4 Hours)
6. Design black-box test cases using boundary value analysis & equivalence partitioning.
(4 Hours)
7. Apply white-box testing on a small code module (statement/branch coverage). (4 Hours)
8. Perform functional testing (integration + regression) on a given software. (4 Hours)
9. Conduct web application testing — U, navigation, and content validation. (2 Hours)
10. Document test results and prepare a testing report. (2 Hours)
REFERENCE
Mandatory Reading:

1. Pressman, R.S. — Software Engineering: A Practitioner’s Approach
2. Sommerville, lan — Software Engineering (10th Edition)
3. Patton, Ron — Software Testing

Supplementary Reading:
1. Naresh Chauhan — Software Engineering
2. Paul C. Jorgensen — Software Testing: A Craftsman’s Approach
3. Glenford J. Myers — The Art of Software Testing

Web References:
1. W3Schools — Software Testing Tutorial: https://www.w3schools.com/software_testing/
2. GeeksforGeeks — Software Engineering & Testing:
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https://www.geeksforgeeks.org/software-engineering/
ISTQB Foundation Guide (Free Resource): https://www.istgb.org/

Software Engineering Lectures — Neso Academy (YouTube Videos)
Software Testing Tutorials — Guru99 (YouTube Videos)
Software Engineering Concepts — Gate Smashers (YouTube Videos)
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Course Title : PC MAINTENANCE AND OPERATING SYSTEMS (CORE : THEORY)
Course Code : CSD-SK21

Semester - I
Credits 102
Marks : 50
Duration 130

Course Objectives:

'] The objective of this course is to equip students with fundamental knowledge of computer
hardware components and operating system concepts. Students will gain hands-on
experience in assembling and troubleshooting personal computers, installing and managing
operating systems, and performing basic maintenance tasks. This will help them develop
practical skills required for supporting and maintaining PCs in real-world environments.

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

CLO1 Identify and explain the structure, functions, and components of a personal computer.

CLO2 Assemble, disassemble, and troubleshoot a personal computer system safely and
effectively.

CLO3 Install, configure, and manage** operating systems (Windows and Linux) on physical and
virtual machines.

CLO4 Apply basic maintenance and management techniques** for storage, memory, security, and
system performance in PCs.

Module I: Introduction to Computer System (15 hours)
Basic structure and functions of a computer Types of computer architecture (Von Neumann,
Harvard — simplified introduction) Understanding PC booting process. PC Hardware Components :
Motherboard: sockets, chipset, buses CPU, RAM types, storage devices (HDD, SSD, NVMe).
SMPS, input-output devices, cooling systems PC Assembly & Disassembly Interconnection of
components inside a PC Assembling a computer from scratch (steps, precautions, ESD safety)
Troubleshooting common hardware problems Preventive & Corrective Maintenance Cleaning &
handling hardware components Power supply issues, POST errors, beep codes Upgrading RAM,
storage, expansion cards

Module II : Introduction to Operating System (15 hours)
Definition, need, and functions of an OS. OS structure: kernel, shell, system calls Types of OS
(Windows, Linux, Mobile OS overview). Installation and Disk Management. Disk partitioning,
formatting, making drives bootable Installing Windows & Linux (dual boot, recovery options)
Virtualization basics — Installing OS in VirtualBox Memory and File Management. File systems
(FAT, NTFS, ext4). Directory structure, access methods. Disk scheduling (basic concepts only) OS
Usage & Basic Commands Windows file management, task manager, system tools Linux basic shell
commands (Is, cp, mv, rm, chmod, ps, top, etc.). User management and process management basics.

Syllabus _Semester Il and 1V (2026-27), BVoc(Software Development), Department of Computer
Science, Parvatibai Chowgule College Page 9 of 26


https://www.geeksforgeeks.org/software-engineering/
https://www.istqb.org/

Course Title : PC  MAINTENANCE AND OPERATING SYSTEMS (CORE:
PRACTICAL)
Course Code : CSD-SK21
Semester I
Credits : 01
Marks : 25
Duration : 30
List of Experiments:
1. Identifying PC Components — Hands-on identification of motherboard, CPU, RAM,
HDD/SSD, SMPS, input/output ports. (2 Hours)
2. Disassembling a PC — Safe shutdown, removing components step by step. (2 Hours)
3. Assembling a PC from Scratch — Installing motherboard, CPU, RAM, storage, connecting
power, and booting. (4 Hours)
4. Troubleshooting Common Hardware Issues — POST errors, loose connections,
RAM/SMPS faults, overheating issues. (4 Hours)
5. Installing Windows OS — From bootable USB, partitioning, formatting, driver installation.
(4 Hours)
6. Installing Linux OS (Ubuntu/Kali) — Single boot, dual boot, recovery options. (4 Hours)
7. Using VirtualBox — Installing and configuring a virtual OS. (2 Hours)
8. Disk Management — Creating partitions, formatting, assigning drive letters, mounting
drives.
(4 Hours)
9. Basic Linux Commands — File handling, user management, process management in
terminal. (2 Hours)
10. System Maintenance & Security — Using antivirus, backup methods, updating OS,
restoring system. (2 Hours)
REFERENCES
Mandatory Reading:
1. M. Morris Mano — Computer System Architecture (Pearson)
2.  William Stallings — Operating Systems: Internals and Design Principles (Pearson)
3. Scott Mueller — Upgrading and Repairing PCs (Que Publishing)
4. Andrew S. Tanenbaum — Modern Operating Systems (Pearson)
Supplementary Reading:
1. Brian Ward — How Linux Works: What Every Superuser Should Know (No Starch Press)
2. Christine Bresnahan and Richard Blum — Linux Essentials (Wiley)
3. Mark Minasi — Mastering Windows Server and Desktop Administration (Sybex)
4. Eliot Richards — PC Technician’s Troubleshooting Pocket Guide

Web References:

1.
2.
3.
4.

HowStuffWorks — Computer Basics https://computer.howstuffworks.com
Ubuntu Tutorials (Installation, Disk Management, Dual Boot) https://ubuntu.com/tutorials

Linux Journey — Beginner to Advanced Linux Learning https://linuxjourney.com
iFixit — PC Repair Guides (Hands-on troubleshooting)
https://www.ifixit.com/Device/PC_Desktop
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Course Title : PERSONALITY DEVELOPMENT
Course Code : SD-G13

Semester 110

Credits : 03

Marks 275

Duration - 45

Courses Prerequisites :
1 NIL

Course Objectives:
T1 To understand the scope of personality and its development.
Tl To develop core skills for development of self.
'l To cultivate interpersonal skills for successful life.

Course Learning Outcomes:

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

CLO1 Be able to make SWOT analysis, find causes of failure
CLO2 Importance of self- motivation and Factors leading to demotivation

CLO3 Do's and Don’ts to develop positive self-esteem, Low self-esteem, Managing diversity,
Effective communication

CLO4 Team work, Good manners and etiquette. Resume building, The art of participating in Group
Discussion

Module I : Introduction to Personality Development (12 hours)
The concept of personality Dimensions of personality — Five Factor Model- Theories of Freud and
Erickson-Significance of personality development. The concept of success and failure: Success- Hurdles
in achieving success - Overcoming hurdles - Factors responsible for success — What is failure - Causes
of failure. SWOT analysis.

Module II: Attitude and Motivation (18 hours)
Attitude - Concept - Significance - Factors affecting attitudes - Positive attitude — Advantages —Negative
attitude- Disadvantages - Ways to develop positive attitude - Differences between personalities having
positive and negative attitude. Concept of motivation - Significance — Internal and external motives -
Importance of self- motivation- Factors leading to demotivation. Term self-esteem Symptoms -
Advantages - Do's and Don’ts to develop positive self-esteem — Low self-esteem - Symptoms -
Personality having low self - esteem - Positive and negative self - esteem. Interpersonal Relationships —
Defining the difference between aggressive, submissive and assertive behaviours — Lateral thinking.

Module ITI: Interpersonal Skills (15 hours)
Hard Skills and Soft Skills. Effective Communication - Need or importance of effective communication
-6 C’s of effective communication: Managing Diversity. Other Aspects of Personality Development
Body language Problem-solving - Conflict and Stress Management — Decision making skills -
Leadership and qualities of a successful leader — Character building -Team-work — Time management -
Work ethics —Good manners and etiquette. Employability Quotient Resume building- The art of
participating in Group Discussion — Facing the Personal (HR and Technical) Interview -Frequently
Asked Questions - Psychometric Analysis - Mock Interview Sessions.

REFERENCES
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Mandatory Reading:
1. Hurlock, E.B. Personality Development, 28" Reprint. New Delhi: Tata McGraw Hill.
2. Stephen P. Robbins and Timothy A. Judge(2014), Organizational Behavior 16" Edition: Prentice
Hall

Supplementary Reading:
1. Andrews, Sudhir. How to Succeed at Interviews. 21* (rep.) New Delhi.Tata McGraw-Hill
Heller, Robert.Effective leadership. Essential Manager series. Dk Publishing,
Hindle, Tim. Reducing Stress. Essential Manager series. Dk Publishing
Lucas, Stephen. Art of Public Speaking. New Delhi. Tata - Mc-Graw Hill.
Mile, D.J Power of positive thinking. Delhi. Rohan Book Company.
Pravesh Kumar. All about Self- Motivation. New Delhi. Goodwill Publishing House.
Smith, B . Body Language. Delhi: Rohan Book Company

N kAW

Web References:
1. “Big Five Personality Traits: The 5-Factor Model of Personality” —
https://www.simplypsychology.org/big-five-personality.html
2.“The Five-Factor Model of Personality”** — Britannica

https://www.britannica.com/science/five-factor-model-of-personality
3.“Personality Theories in Psychology” — Verywell Mind

https://www.verywellmind.com/personality-psychology-study-guide-2795699
4.“The 6 Cs of Style — Advanced Professional Communication” —

https://ecampusontario.pressbooks.pub/llsadvcomm/chapter/2-2-the-6-cs-of-style/
5. “Effective Communication Skills When You're New to a Group or Team”
https://www.youtube.com/watch?v=9sj-qullc Vo&utm source=chatgpt.com
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Course Title : REASONING TECHNIQUES
Course Code : SD-G20

Semester - I

Credits : 03

Marks ;75

Duration : 45

Courses Prerequisites :
1) NIL

Course Objectives:
'] To build logical and reasoning aptitude that is essential requirement in understanding
various concepts and to solve problems effectively.

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

CLO1 Create, solve and interpret basic data and logical models.
CLO2 Make sound arguments based on reasoning and/or careful analysis of data.

CLO3 Exhibit critical thinking by developing and expressing sound arguments from given
premises to related conclusions
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CLO4 Effectively communicate the substance and meaning of logical problems and their
solutions.

Module I : (15 hours)
Logic, Statements, Arguments, and Assumptions, Statements and Course of Action, Logical Venn
Diagrams, Statements and Conclusions, Syllogism.

Module II: (15 hours)
Seating Arrangement, Ranking and Time Sequence Test, Blood Relations, Direction Sense Test,
Conditions and Grouping, Simple and Coded Inequality, Decision Making, Clocks and Calendar,
Situation Reaction Test.

Module III: Mathematical Logic (15 hours)
Decision-making, Judgment, Problem-solving, Analogies, Analysis, Differences, Discrimination,
Arithmetic series, Similarities, Verbal and figure classification, Space visualization, Observation
Simple Problems on Data interpretation and Data sufficiency.

REFERENCES

Mandatory Reading:

1. A.K. Gupta, Logical and Analytical Reasoning, Ramesh Publishing House; 34th edition

2. Arun Sharma, How to Prepare for Logical Reasoning for the CAT, 8th edition, McGraw Hill
Education (India) Private Ltd.

3. Rosen H. Kenneth, Discrete Mathematics and its Applications, Tata McGraw Hill, 7th
edition

4. Peeyush Bhardwaj, Analytical and Logical Reasoning for CAT and Other Management
Entrance Tests, Arihant Publications; 4th edition

Supplementary Reading:
1. Dr. R.S. Aggarwal, A Modern Approach to Verbal and Non-Verbal Reasoning, 2018, S.
Chand Publication
2. MK Pandey, Magical Book Series - Analytical Reasoning, BSC Publishing Co. Pvt. Ltd.,
2017
3. Ananta Ashisha, Data Interpretation and Data Sufficiency, Arihant Publications; Third
edition

4. Daniel kahneman, thinking fast and slow, Farrar, Straus and Giroux; Reprint edition

Web References:

1. “CLAT Logical Reasoning | How to Solve Syllogism Questions?”
https://www.youtube.com/watch?v=0Q0NRhk89BOM&utm_source=chatgpt.com

2. “Puzzle & Seating Arrangement | Reasoning Class — MR.JD”
https://www.youtube.com/watch?v=mf4HKVTkZhQ

3. “Unraveling Order & Ranking and Seating Arrangements”
https://www.youtube.com/watch?v=DmVChgPaiic

4. “Syllogism Reasoning: Key Concepts, Solved Examples and Tricks” —
https://testbook.com/reasoning/syllogism-reasoning

5. “Seating Arrangement: Aptitude Questions and Answers” —

https://www.geeksforgeeks.org/aptitude/seating-arrangement-aptitude/
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Course Title : DISCRETE MATHEMATICS
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Course Code : SD-G21

Semester 11
Credits : 02
Marks 1 50
Duration : 30

Courses Prerequisites :
1] NIL

Course Objectives:
'] To build mathematical foundations that are essential requirement in understanding various
concepts related to computer science.

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

CLO1 Gain knowledge in Propositions through the use of Logics.

CLO2 Demonstrate an understanding of relations and functions and determine their properties.

CLO3 Evaluate Boolean functions and simplify expressions using the properties of Boolean
algebra.

CLO4 Write an argument using logical notation and determine if the argument is valid or not.

Module I : (15 hours)
Binary Numerical Systems, Matrix Operations and Basic Sets

Binary Number Systems: Introduction to Boolean Number System, Decimal to binary conversion
and vice versa, binary number representation (signed, 1’s Complement and 2’s Complement),
binary addition and subtraction, binary to octal, hexadecimal conversion and vice versa, floating
point representation.

Linear Algebra:Introduction to Matrices and Linear Algebra, Adjacent, Inverse of a Matrix,
Rank,Linear Equations,Characteristics roots and vertices.

Basics of Sets, Relations and Functions:Introductions to sets, relations and functions, Venn
diagram, set operations, relations and properties,closures, equivalence relations, partial ordering,
function types, inverse of functions, composition of functions, recursive functions, growth
functions.

Module IT : (15 hours)
Boolean Systems and Operations

Boolean Algebra: Introduction to Boolean Algebra, boolean functions, truth table, DeMorgan’s
theorem, logic gates,realization of boolean functions using logic gates, simplification using
Karnaugh map.

Logic:Introduction, What is logic, propositional logic, first order logic, Statements, Logical
Connectives and Compound Statements: Negation, Conjunction, Disjunction, Implication,
Converse and Inverse, logical Equivalence, Tautologies: Contradiction, Contingency, Algebra of
Propositions, Argument, Predicate and Quantifiers, mathematical induction, deduction,
proofbycontradiction, program correctness.

REFERENCES

Mandatory Reading:
1. Rosen H. Kenneth, Discrete Mathematics and its Applications, Tata McGraw Hill, Seventh
Edition, 2011.
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Supplementary Reading:
1. Sarkar Kumar Swapan, A Textbook of Discrete Mathematics, S Chand and Company, 2005.

Web References:

1. Introduction to Karnaugh Maps (K-Maps): Simplify Boolean Expressions!

https://www.youtube.com/watch?v=t5Bco6PSAkM

2. Simplifying Boolean Expressions Using Karnaugh MAP (K-map for short)
https://www.youtube.com/watch?v=FGc-RfmxSV§
Understand and Manipulate Binary Numbers https://ryanstutorials.net/binary-tutorial/
Binary Numbers and Binary Math - https://www.binarymath.net/
Teaching binary code with a secret word challenge

https://scienceinschool.org/article/2021/teaching-binary-code-secret-word-challenge/
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SEMESTER -1V

Course Title : MOBILE APPLICATION DEVELOPMENT (CORE : THEORY)
Course Code : CSD-SK12

Semester IV

Credits : 02

Marks 1 50

Duration : 30

Courses Prerequisites :
7] Object Oriented Programming using Java

Course Objective:
'] To develop applications for mobile devices, including smart phones and tablets, introduced
to the current mobile platforms, mobile application development environments and mobile
device input methods.

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

CLO1 Define mobile platforms and their architectures.
CLO2 Compare development for different mobile platforms.
CLO3 Demonstrate the use of Android Components.

CLO4 Develop Mobile applications for Android Platform.
CLO5S Make use of SQLite database.

CLO6 Test Mobile applications for Android Platform.

Module I : Introduction to mobile devices (18 hours)
Mobile devices vs. desktop devices, Why we Need Mobile App, Different Kinds of Mobile Apps,
ARM and intel architectures, Power Management, Screen resolution, Touch interfaces, Application
deployment : App Store, Google Play, Windows Store, Native vs. web applications.

Android Overview: Introduction to Android.Overview of android stack, Introduction to OS layers,
Android features. Linux Kernel, Libraries, Android Runtime, Application Framework, Dalvik VM
Mobile OS Architectures
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Comparing and Contrasting architectures of Android, iOS and Windows, Underlying OS (Darwin
vs. Linux vs. Windows ), Kernel structure and native level programming, Runtime (Objective-C vs.
Dalvik vs. WinRT), Approaches to power management, Security.

Android Components: Activities, Services, Broadcast Receivers ,Content Providers.

Building UI with Activities

Activities, Views, layouts and Common Ul components, Creating Ul through code and XML,
Activity life cycle, Intents, Communicating data among Activities.

Advanced Ul

Selection components (GridView, ListView, Spinner ), Adapters, Custom Adapters, Menus, Toast,
Custom Toast,Dialogs, Status bar Notifications.

Intent Filters and Broadcast Receivers

Role of filters, Intent-matching rules, Filters in yor manifest, Filters in dynamic Broadcast
Receivers, Creating Broadcast receiver, Receiving System Broadcast, Understanding Broadcast
action, category and data, Sending Broadcast.

Module II : Data Storage (12 hours)
Shared Preferences, Android File System, Internal storage, External storage. SQLite Introducing
SQLite, SQLiteOpenHelper and creating a database, Opening and closing a database, Working with
cursors, inserts, updates, and deletes

Services: Overview of services in Android, Implementing a Service, Service lifecycle, Inter Process
Communication (AIDL Services). Web Services and WebView - Consuming web services,
Receiving HTTP Response (XML, JSON ), Parsing JSON and XML, Using WebView,

Firebase : Introduction to Firebase and cloud messaging, real time database, authentication.

Course Title : MOBILE APPLICATION DEVELOPMENT (CORE : PRACTICAL)
Course Code : CSD-SK12

Semester 3 A%

Credit 101

Duration 130

Marks : 25

List of Experiments:

1. Getting Started with Android (2 Hours)
2. Creating a basic Android Application (4 Hours)
3. Making use of GUI components (4 Hours)
4. Making use of advanced Ul components. (2 Hours)
5. Implementing Data storage application (4 Hours)
6. Implementing Services/Multithreading/Multiprocessing (4 Hours)
7. Firebase (4 Hours)
8. Mini project (6 Hours)

REFERENCES

Mandatory Readings:

1. Lee, W. M. (2012). Beginning android 4 application Development. John Wiley and Sons.

Supplementary Reading:
1. Burnette, E. (2009). Hello, Android introducing Google's mobile development platform 2nd.
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Web References:
1. http://developer.android.com
2. https://www.tutorialspoint.com/android/index.htm
3. https://abhiandroid.com/
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Course Title : WEB DEVELOPMENT FRAMEWORKS (CORE : THEORY)
Course Code : CSD-SK10

Semester IV

Credits : 03

Marks .75

Duration : 45

Course Prerequisite:
"1 Web Design
71 Object Oriented Paradigm
"] Database Management System

Course Objective:
1 Use Web Frameworks and Libraries to develop interactive web applications.

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

CLO1 Use React]S to build rich and interactive front end applications.

CLO2 Use Nodel]S to develop back end application to accept POST, GET, PUT, DELETE
requests.

CLO3 Develop REST API’s using NodeJS.

CLO4 Write non-blocking and blocking JavaScript code.

CLOS Explain Framework and Libraries with respect Web Development.

Module I : ReactJS (15 hours)
History of frontend: frontend libraries, Motivation for using React, Thinking in React, One way
binding, JSX + CSS modules, Virtual DOM, ES6 React]S: components Component lifecycle,
Component API, Render functions, State, Props, Mixins

Module II : ReactJS:Interaction between components (15 hours)
Passing data from parent to child, Passing data from child to parent, Passing data between 2
components at the same level, Forms, Refs, React-Router, API integration NodeJS: Introduction
Brief overview on the benefits of using Node.js and how Node.js is used in modern web
development, Node and NPM, Introduction to setting up a Node.js project, Importing modules
using npm, Using core modules to make HTTP requests and manipulate the file system.

Module III : NodeJS: Express framework (15 hours)
Set up a web server, Implementing API routing, Implementing middle-ware, Implementing URL
parameters.NodeJS: MySQL module

Settings up a database and connecting it to a NodeJS server, Storing and retrieving data from the
database.
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Course Title : WEB DEVELOPMENT FRAMEWORK (CORE : PRACTICAL)
Course Code : CSD-SK10

Semester IV
Credits : 01
Marks 125
Duration : 30

List of Experiments:

1. Creating a simple web server. (2 Hours)
. Connect to MySQL database. (2 Hours)
3. CRUD using MySQL database API’s. (6 Hours)

a. Fetch data from a form, validate and insert in the database.
b. Delete data in the database.

c. Update data in the database

d. Display data from the database.

4. Uploading files. (2 Hours)
5. Login functionality using sessions. (4 Hours)
6. Using cookies to store website data. (4 Hours)
7.  Mini project. (10 Hours)
REFERENCES
Mandatory Reading:

1. Brett McLaughlin (2011). What Is Node ? (1st ed) O'Reilly Media
2. Alex Banks (2017). Learning React. (1st ed) Shroft/O'Reilly

Supplementary Reading:
1. Mario Casciaro (2016). Node.js Design Patterns (2nd ed) Packt Publishing Limited

Web References:
1. https://www.tutorialspoint.com/nodejs/index.htm
2. https://reactjs.org/docs/getting-started.html
3. https://www.youtube.com/watch?v=Ke90Tje7VS0
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Course Title : U/UX DESIGN (CORE : THEORY)
Course Code : CSD-SK18

Semester IV

Credits : 02

Marks 1 50

Duration : 30

Course Prerequisite:
"1 Web Design

Course Objective:

Syllabus _Semester Il and IV (2026-27), BVoc(Software Development), Department of Computer
Science, Parvatibai Chowgule College Page 18 of 26



"1 The course introduces students to the principles of UI/UX design with an emphasis on
human-centered approaches. It enables students to create accessible and user-friendly
applications.

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

CLO1 Understand principles of UI/UX design and human-centered interaction models.
CLO2 Analyze user requirements and translate them into design elements.

CLO3 Create user interfaces using industry-standard tools.

CLO4 Evaluate usability and accessibility of digital interfaces through testing.

Module I : Introduction to UI/UX (15 hours)
Introduction to UI/UX — Difference between Ul and UX, human-centered design. Principles of
Interaction Design — Affordances, Signifiers, Feedback, Constraints, Mapping. Usability and
Accessibility — Nielsen heuristics, WCAG standards, inclusive design. Visual Design Basics —
Color theory, typography, layouts, grids, iconography, consistency

Module IT : Wireframing and Information Architecture (15 hours)
User Research and Analysis — Personas, empathy maps, scenarios, user journey maps. Wireframing
and Information Architecture — Navigation structures, sitemaps, low- and high-fidelity wireframes.
Prototyping Tools and Methods interactive prototypes. Usability Testing and Feedback — A/B
testing, cognitive walkthroughs, user surveys. Trends in UI/UX - Responsive design,
micro-interactions, mobile-first design, AR/VR in UX

Course Title : UI/UX DESIGN (CORE : PRACTICAL)
Course Code : CSD-SK18

Semester A%

Credits 101

Marks : 25

Duration : 30

List of Experiments:

1. Conduct heuristic evaluation of an existing website/app. (2 Hours)
2. Develop 2-3 user personas for a given scenario. (2 Hours)
3. Create a user journey map for a specific application (e.g., online ticket booking). (4 Hours)
4. Sketch low-fidelity wireframes for a simple mobile app. (2 Hours)
5. Design a homepage layout in Figma/Adobe XD. (2 Hours)
6. Build a clickable prototype of a simple app (login — dashboard — logout). (2 Hours)
7. Perform an accessibility audit (contrast, font size, alt text, navigation). (4 Hours)
8. Conduct A/B testing for two versions of a landing page design. (4 Hours)
9. Mini Project — Mobile App Prototype (e.g., food delivery or to-do app). (4 Hours)
10. Mini Project — Web Interface Prototype (responsive web design for desktop and mobile).
(4 Hours)
REFERENCES
Mandatory Reading:

1. “Don’t Make Me Think, Revisited” — Steve Krug
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2.
3.

“The Design of Everyday Things” — Don Norman
“About Face: The Essentials of Interaction Design” — Alan Cooper, et al.

Supplementary Reading:

1

2.
3.
4.

“Universal Principles of Design” — William Lidwell, et al.

“Lean UX: Designing Great Products with Agile Teams” — Jeff Gothelf and Josh Seiden
“Designing Interfaces” — Jenifer Tidwell

“Mobile First” — Luke Wroblewski

Web References:

1.

2.

5.

Nielsen Norman Group — https://www.nngroup.com/articles/
https://www.nngroup.com/articles/

Interaction Design Foundation — https://www.interaction-design.org/
https://www.interaction-design.org/

Figma Learning Resources —
https://help.figma.com/hc/en-us/articles/360040518734-Learn-design-with-Figma
https://help.figma.com/hc/en-us/articles/360040518734-Learn-design-with-Figma

Adobe XD Tutorials —
https://helpx.adobe.com/xd/tutorials.html](https://helpx.adobe.com/xd/tutorials.html

UX Collective — https://uxdesign.cc/](https://uxdesign.cc/
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Course Title : E-=COMMERCE
Course Code : SD-G17
Semester IV

Credits : 03

Marks 275

Duration 145

Course Prerequisite:
"1 Basic knowledge of computer applications and internet technologies.
"1 Familiarity with web browsing, basic HTML concepts, and file handling.

Course Objectives:

[]

The objective of this course is to equip students with both theoretical knowledge of
e-commerce (strategies, payment systems, security, laws) and practical implementation
skills using Content Management Systems. Students will gain the ability to design, build,
and secure an online business platform while understanding its strategic implications in a
competitive digital marketplace.

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

CLO1

CLO2
CLO3

CLO4
CLOS

Explain the fundamental concepts, strategies, and technologies underlying electronic
commerce.

Analyze payment systems, security mechanisms, and legal aspects in e-commerce.
Implement an e-commerce website using CMS tools like WordPress/WooCommerce,
Joomla, Drupal, or Moodle.

Evaluate the role of CMS in providing competitive advantage and scalability in e-business.
Apply security measures and mobile commerce concepts to design robust and future-ready
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e-commerce solutions.

Module I : Foundations of E-Commerce (15 hours)
Introduction to E-Commerce: Definition, scope, trade cycle, electronic markets, Internet commerce,
e-commerce ecosystem. Value Chain & Competitive Advantage: Supply chains, Porter’s Value
Chain, Porter’s 5 Forces, competitive advantage, first mover advantage, e-commerce strategy
formulation. Electronic Data Interchange (EDI): EDI technology, standards, applications in
business. Electronic Payment Systems: Overview, digital cash, e-checks, credit card systems, secure
electronic transactions (SET), POS, e-banking, debit/credit cards, case studies of payment systems.
Legal & Policy Issues: E-commerce law, electronic contracts, authentication, intellectual property,
trademarks, domain names, jurisdiction, service provider liability.

Module II: Implementing E-Commerce through CMS (15 hours)
Content Management Systems Overview: Role of CMS in e-commerce, advantages of using CMS
for online businesses. WordPress & WooCommerce: Installation, configuration, product creation
(physical, virtual, downloadable, grouped), inventory & shipping, categories & tags, SEO, payment
gateway integration, plugins for security & optimization. Joomla & Drupal for E-Commerce:
Joomla: Components, templates, customization, extensions for e-commerce. Drupal: Site building,
roles & permissions, modules, themes, integration with payment systems. Moodle for E-Business
Applications: Course selling, enrolments, payment integration for e-learning commerce. Case
Studies: Real-world e-commerce businesses implemented using CMS platforms (bookshops, online
grocery, software delivery, e-banking, virtual auctions).

Module III: Security, M-Commerce, and Future Trends (15 hours)
Security in E-Commerce: Firewalls, network security policies, online transaction security,
encryption (symmetric & public key), digital certificates, threats in e-commerce, fraud
management. M-Commerce: Definition, benefits, integration with ERP and mobile platforms,
opportunities and challenges. Advanced CMS Features for Secure E-Commerce: Backup,
migration, scalability, secure hosting practices, compliance. Emerging Trends: Al-driven
personalization, blockchain in e-commerce, headless CMS, omnichannel commerce.

REFERENCE

Mandatory Readings:
1. Kenneth C. Laudon & Carol Traver — E-Commerce: Business, Technology, Society (Pearson).
2. Lisa Sabin-Wilson — WordPress for Dummies (Wiley).

Supplementary Reading:
1. Joseph Migga Kizza — Guide to Computer Network Security (Springer).
2. Daniel Minoli & Emma Minoli — E-Commerce Technology Handbook.
3. Daniel J. Barrett — Drupal for Dummies.

Web References:

1. WordPress Codex & WooCommerce Docs
https://wordpress.org/support/article/wordpress-lessons/
Joomla Documentation https://docs.joomla.org/
Drupal.org Documentation https://www.drupal.org/docs
NPTEL — E-Business https:/nptel.ac.in/courses/110/105/110105083/
Khan Academy — Cryptography & Internet Security
https://www.khanacademy.org/computing/computer-science/cryptography

Nl
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Course Title : PROJECT MANAGEMENT
Course Code : SD-G26

Semester 3 \%
Credits : 03
Marks .75
Duration 45

Course Objectives:

Course Learning Outcomes:
Upon successful completion of the course, students will be able to:
CLO1 Define and explain the principles, project life cycle, and knowledge areas of project
management.
CLO2 Apply project planning tools (WBS, scheduling, budgeting, quality control) to simple
projects.
CLO3 Analyze project monitoring and reporting systems, risk factors, and procurement
strategies.
CLO4 Evaluate project success using audits, reports, and earned value analysis.
CLOS Develop a basic project plan including initiation, scope, risk, and termination strategies
and communication management.

Module I: Foundations of Project Management (15 hours)
Principles & life cycle; project success criteria; knowledge areas; role & skills of project manager;
stakeholder management; project charter; project planning & WBS; scope & integration
management; scheduling & budgeting (traditional, agile, emerging trends); resource allocation;
quality planning & control.

Module II: Project Execution, Monitoring, and Risk Management (15 hours)
Monitoring systems; reporting & analysis (EVA, milestones, burn charts); project control & audit
(purpose, timing, life cycle); risk management (planning, identification, analysis, response,
monitoring); procurement (planning, bids, contracts, execution, documentation); communication
management (models, technology, team skills); project termination & final report.

Module I1I: Leadership, IT Projects, and Future Trends (15 hours)
Project leadership traits & demands; team building, conflict & negotiation; managing virtual teams; IT
project management (characteristics, software vs. engineering, risk practices, goal-driven management);
future of project management; agile vs. CMM; Scrum process (roles, teamwork, distributed teams);
leadership & communication in agile environments

REFERENCE

Mandatory Reading:
1. Harold Kerzner — Project Management: A Systems Approach to Planning, Scheduling, and
Controlling
2. PMI — PMBOK® Guide (Latest Edition)
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3. Kathy Schwalbe — Information Technology Project Management
4. Kory Kogon, Suzette Blakemore & James Wood — Project Management for the Unofficial
Project Manager

Web References:

1. Scrum in 20 mins... https://www.youtube.com/watch?v=SWDhGSZNFIM

2. Key Foundations of Agile & Scrum Project Management”
https://www.youtube.com/watch?v=WDAQq5vCMME

3. Scrum Tutorial for Beginners | Invensis Learning
https://www.youtube.com/watch?v=HAS5f54QNOWM

4. Work Breakdown Structure Guide
https://www.projectmanager.com/guides/work-breakdown-structure

5. How to Create a Schedule Management Plan in 6 Steps
h //gr .north rn. knowl -h h le-management-plan
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