










Annexure A 

 
 

PARVATIBAI CHOWGULE COLLEGE OF ARTS AND SCIENCE 

(AUTONOMOUS) 

 

DEPARTMENT OF COMPUTER SCIENCE 

 
 



VALUE ADDED COURSES (VAC) TO BE OFFERED TO BA/BSc. Students 

(New Courses to be offered from Academic Year 2025 - 2026) 

 
 
Course Title​ : CYBER FRAUD PREVENTION AND RESPONSE 
Course Code   : UG-COM-VAC2 
Credits​​ : 02 
Hours​ ​ : 30  
Marks​ ​ : 50 
 
Course Prerequisites: Nil 
 
Course Objectives: 

●​ Introduction to Cyber Fraud and their types 
●​ Prevention strategies and Digital Forensics for Cyber Fraud 
●​ Risk Assessment and Management 
●​ Cyber fraud Awareness 

 
Course Learning Outcomes: 
Upon completion of the course, the student will be able to: 
CLO-1: Understand Cyber fraud. 
CLO-2: Demonstrate Digital Forensic knowledge 
CLO-3: Implement Prevention Strategies 
CLO-4: Exhibit Ethical and Legal considerations 
 
Module I: Understanding Cyber Fraud, Digital Forensics and Cybercrime Investigation  

      [15 hours] 
Understanding the landscape of Cyber Fraud. Types of Cyber Fraud and its impact on 
Individuals and Organizations. Phishing Attacks and Social Engineering. Identity Theft Methods. 
Online Scams and Fraudulent Schemes.  
Introduction to Digital Forensics. Collecting and analyzing digital evidence. Case Studies in 
Cybercrime Investigation. 
 
 
Module II: Fraud Prevention Strategies, Cyber security and Legal Compliance    [15 hours] 
Best Practices in security for Individuals and Businesses. Implement multi factor authentication 
securing financial transactions. Understanding BEC Attacks - Recognizing and preventing. 
Overview of Ransomware Attacks. Responding to Ransomware incidents. Developing a 
Ransomware Prevention Plan. 
Regulatory Framework for Cybersecurity. Legal and Ethical Considerations in Cyber Fraud 
Cases. 
Educating Individuals on Cyber Fraud Risks. Creating a Cybersecurity Culture. Practical Tips for 
Staying Safe Online. 



 
References: 

Mandatory: 

1.​  Indian Institute of Banking and Finance, (2022).“Prevention of Cyber Crimes and 
Fraud”, (2022), 2nd edition, Macmillan Publishers India Pvt Ltd. 

2.​ Goldmann, P. (2009). “Anti-Fraud Risk and Control Workbook”. 
 
Supplementary:   

1.​  Gaurav Gupta and Garima Gupta, (2022). “Cyber Unsafe: A Handbook for Preventing 
Computer Frauds and Cyber Crimes”,Vilvam Publications, India. 

Web References: 
1.​ https://www.tookitaki.com/compliance-hub/cyber-fraud-real-life-examples-and-preventio

n-strategies 
2.​ https://business.bofa.com/en-us/content/fraud-prevention-and-cyber-security-solutions.ht

ml 
3.​ https://complyadvantage.com/insights/what-is-fraud-prevention/ 

 
 

 

https://www.tookitaki.com/compliance-hub/cyber-fraud-real-life-examples-and-prevention-strategies
https://www.tookitaki.com/compliance-hub/cyber-fraud-real-life-examples-and-prevention-strategies
https://business.bofa.com/en-us/content/fraud-prevention-and-cyber-security-solutions.html
https://business.bofa.com/en-us/content/fraud-prevention-and-cyber-security-solutions.html


Course Title​ : DESIGN THINKING 
Course Code   : UG-COM-VAC3 
Credits​​ : 02 
Hours​ ​ : 30  
Marks​ ​ : 50 
 
Course Prerequisites: Nil 
 
Course Objectives: 

●​ To apply design thinking methods to solve problems. 
●​ To develop empathy with users to generate insights for problem-solving. 
●​ To Prototype and test solutions to improve them iteratively. 

 
Course Learning Outcomes: 
Upon completion of the course, the student will be able to: 
CLO-1: Understand the fundamental principles and processes of Design Thinking. 
CLO-2: Apply Design Thinking methods to solve complex problems in various contexts. 
CLO-3: Develop empathy with users to generate insights for problem-solving. 
CLO-4:  Prototype and test solutions to improve them iteratively. 
 
Module I:​ ​ ​ ​ ​ ​ ​ ​ ​ ​    15 hours 
Introduction to Design Thinking: Understanding Design Thinking, History and evolution of 
Design Thinking, Design Thinking process overview 
Understanding Empathy: The role of empathy in Design Thinking, Techniques for empathetic 
engagement, Conducting interviews and observations 
Defining the Problem: Problem definition techniques, How to frame user needs and insights, 
Crafting problem statements. 
Case Studies to stimulate creative thinking; Empathy fieldwork, persona creation; Problem 
framing. 
Ideation Techniques: Brainstorming and its rules, Ideation methods: SCAMPER, mind 
mapping, and more, Selecting and refining ideas. 
Practical exercises on Ideation session and idea selection. 
 
Module II: ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ 15 hours 
Prototyping Solutions: The purpose of prototyping, Different types of prototyping, Feedback 
loops and iteration. Case Studies on Prototype building and feedback session. 
Testing and Iteration: Principles of testing with users, Iterative design process, Incorporating 
feedback into redesign. Tips on User testing workshop. 
Implementing Design Thinking: Scaling Design Thinking to larger projects, Organizational 
challenges and strategies, Case studies of Design Thinking in action 
Practical exercises on Group projects to solve a real problem. 

REFERENCES: 

Mandatory: 



1.​ Nigel Cross, (2011). "Design Thinking: Understanding How Designers Think and Work", 
Berg Publishers. 

     2. Thomas Lockwood (2009)."Design Thinking: Integrating Innovation, Customer  
          Experience, and Brand Value", Allworth Press; 1st edition. 
 
Supplementary:   

1. Andrew Pressman, (2019). “Design Thinking: A Guide to Creative Problem Solving for 
Everyone” Routledge Publications, 1st Edition. 
2. Jeanne Liedtka, Randy Salzman, and Daisy Azer, (2017).  "Design Thinking for the Greater 
Good: Innovation in the Social Sector",Columbia Business School Publishing 

 

 
Web References: 
1.​ https://dschool.stanford.edu/ 
2.​ https://www.ideo.com/ 
3.​ https://miro.com/templates/design-thinking/ 

       4.   https://www.interaction-design.org/literature/topics/design-thinking 
       5.   https://www.interaction-design.org/literature/article/design-thinking-a-quick-overview 

 

https://www.ideo.com/
https://miro.com/templates/design-thinking/
https://www.interaction-design.org/literature/topics/design-thinking
https://www.interaction-design.org/literature/article/design-thinking-a-quick-overview


 

 

 

PARVATIBAI CHOWGULE COLLEGE OF ARTS AND SCIENCE 

(AUTONOMOUS) 

 

DEPARTMENT OF COMPUTER SCIENCE 
 

 

UNDERGRADUATE PROGRAMME 

THREE YEAR BACHELOR'S DEGREE IN VOCATION 

(SOFTWARE DEVELOPMENT) 

 

 

2025-2026  



DEPARTMENT OF COMPUTER SCIENCE 
 

PROPOSED SYLLABUS 
 

SYLLABUS FOR SEMESTER I AND II UNDERGRADUATE PROGRAMME IN 
BACHELOR OF VOCATIONAL (SOFTWARE DEVELOPMENT) 

 
BVOC (SOFTWARE DEVELOPMENT) 

 
(To be implemented w.e.f Academic Year 2025-2026 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 
Exit Qualification and 

Credits required for the 
Level 

National Credit 
Level (NCrF) 

Under-Graduate  
1st year (B. Voc)  

12th pass  
certificate  
or equivalent state of 
education  

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

4.5 

Under-Graduate  
2nd year (B. Voc)  

Under-Graduate 
Certificate  

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

5 

Under-Graduate 
3rd Year (B. Voc)  

Under-Graduate 
Diploma  

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

5.5 

 
 
 



 
 
 
 
 

COURSE STRUCTURE 
120 Credits 

Course Structure for 3-year Undergraduate Programme in Bachelor of Vocation 
(40%General Education Component and 60% Skill Component) 

 
 

Semester
/ NSQF 
Level 

General Education component 
Credits 

Skill Component 

Credit
s 

T P T P 

Skill Development Qualification Pack - Junior Software Developer 

1 / 
Level 4.5 

Accounts for Non-Accounting 
SD-G10 

4 0 
Introduction to programming 
CSD-SK3 

3 1 

Environmental Studies 
SD-G8 

3 0 
Database Management System 
CSD-SK7 

2 1 

Business Communication 
SD-G9 

3 0 
Web Designing 
CSD-SK2  
 

2 1 

     7 3 
 Total credits 10  Total credits 10 

Semester I Total 20 credits  
  
  Skill Development Qualification Pack - Junior Software Developer     

2 /  
Level 4.5 

Content Writing 
SD-G6  

3 0 
Object Oriented programming 
CSD-SK7  

2 1 

Language Paper-1 
SD-G1 

3 0 
Server Side programming 
CSD-SK9  

3 1 

Entrepreneurship 
SD-G11 

4 0 
Multimedia 
CSD-SK6 

2 1 

     7 3 
 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. 

 

 Skill Development Qualification Pack - Application Developer - Web & Mobile  

3 /  
Level 5 

Reasoning Technique  
SD-G20 

3 0 Python for web development 2 1 

Personality Development 
SD-G13   

3 0 
Data Structures  
CSD-SK13 

3 1 

Mathematical foundation of 
Computer Science 
SD-G21 

2 0 
Content Management Systems 
CSD-SK5 

2 1 

  Internship  2 
 Total Credits 8 Total Credits 12 

Semester III Total 20 credits 
After successfully completing the courses of Semester-III & 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 & Mobile  

4 / 
Level 5 

E-Commerce 
SD-G17 

3 0 
Web Development Framework 
CSD-SK10 

3 1 

Creative Thinking  
SD-G22  

3 0 
UI/UX Design, Prototyping & 
Human-Centered Interfaces 

2 1 

Advance Quantitative Technique 
SD-G23  

2 0 
Mobile Application Development 
CSD-SK12 

2 1 

   Internship  2 
 Total Credits 8 Total Credits 12 

Semester IV Total 20 credits 
After successfully completing the courses of Semester-III & 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 & Mobile  

5 /  
Level 5.5 

Digital Marketing 
SD-G14 

2 0 
Software Engineering & Testing 
CSD-SK11 & SK14 

3 1 

Organisational Behaviour 
SD-G15 

2 0 
Computer networks 
CSD-SK8 

3 1 

Maths for Competitive Exams 
SD-G16 

2 0 Project 4  



 Internship 2    
 Total Credits 8 Total Credits 12 

Semester V Total 20 credits 
After successfully completing the courses of Semester-V & VI, the students are expected to acquire the 
skills to be employable as industry (software/application developer, Mobile and Application Architect 

& Developer), government, professionals, entrepreneurs and in professional education 
       

Application Architect - Web & Mobile      

6 / 
Level 5.5 

Human Computer Interface 
SD-G19 

2 0 
Network Security 
CSD-SK15 

3 1 

Artificial Intelligence & 
Emerging Technologies 
SD-G18  

2 0 
Cloud Computing 
CSD-SK16 

3 1 

Business Analysis, IT 
Entrepreneurship & Innovation 
(Power BI, Tableau) Introductory 
SD-G24 

2 0 Project CSD-SK17 4  

 Internship 2    
 Total Credits 8 Total Credits 12 

Semester VI Total 20 credits 
After successfully completing the courses of Semester-V & VI, the students are expected to acquire the 
skills to be employable as industry (software/application developer, Mobile and Application Architect 

& Developer), government, professionals, entrepreneurs and in professional education 
 
 

1.​ Definition of Notional Learning Hours & 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 & 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. 
 

�​ 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): 
�​ Attending lectures, tutorials, and teacher-led sessions. 
�​ Participating in discussions, seminars, and academic interactions. 

b)​ Practical Training & Skill Development: 
�​ Engaging in hands-on lab work, experiments, workshops, and industry training. 
�​ Completing internships, apprenticeships, or vocational training programs. 

 
c)​ Self-Learning & Independent Study: 

�​ Completing assignments, research projects, and case studies. 
�​ Reading textbooks, reference materials, and digital resources. 
�​ 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. 
 

c)​ 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 – I 
 

Course Title​ :​INTRODUCTION TO PROGRAMMING (CORE : THEORY) 
Course Code​ :​CSD-SK3 
Semester ​ : I 
Credits​ :​03 
Marks​ :​75  
Duration​ :​45 
 
Course Objectives: 

�​ Problem-Solving Skills: Learn algorithm design, flowcharting, and recursion to solve 
computational problems. 

�​ C Programming Proficiency: Understand C syntax, data types, control structures, functions, 
arrays, and pointers. 

�​ Structures & Arrays: Implement basic algorithms and understand arrays, strings, structures, 
and unions. 

�​ File Handling & Preprocessing: Gain experience with file operations and preprocessor 
directives in C programming. 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Understand and apply problem-solving strategies, including algorithms and flowcharts. 
CLO2​ Implement sorting and searching algorithms for efficient data processing. 
CLO3​ Utilize programming constructs such as loops, decision-making, functions, arrays, and strings 

to develop solutions. 
CLO4​ Integrate advanced programming elements like structures, pointers, and files to solve 

real-world problems. 
 
Module I : Introduction to Computer Problem Solving​ (10 hours) 
Problem Solving: Basic Algorithm and Problem Solving 

●​ Algorithm, Flowchart, The Problem Solving Aspect, General problem-solving strategies, 
Top-Down Design, Implementation of Algorithms, Efficiency of Algorithms, Recursive 
algorithms. 

●​ Basic Algorithms: Exchanging the values, Summation of a set of numbers, factorial 
computation, generation of the Fibonacci series, reversing the digits of an integer, base 
conversion. 

●​ Factoring Methods: Finding divisors of an integer, finding the Greatest Common Divisor 
of two integers, generating prime numbers, computing prime factors of an integer. 

●​ Sorting and Searching: Bubble sort, Insertion Sort, Sequential Search and Binary Search. 
 

Module II : C Language​ (20 hours) 



Introduction to C Programming 
●​ History, Structure of a C program, Keywords, Identifiers, variables, constants, data types, 

Arithmetic Operators &amp; Expressions, Logical operators and Relational Operators, 
Precedence and Associativity rules. 

●​ Conditions and Iterations: Conditions and Actions, Condition statement, Simple control 
statement (if, if-else, switch), Iterative control statements (for, while, do-while). 

●​ Functions: What is a function, Advantages of functions, Standard library functions; User 
defined functions – declaration, definition, function call, parameter passing, return 
keyword. Scope of variables, Storage classes, Recursion. 

●​ Arrays: One- and Two-dimensional arrays: Array declaration, initialization, accessing the 
values, passing arrays to functions. 

●​ Pointers: Pointer declaration, initialization, Pointer arithmetic, Pointer to Pointer, Arrays 
and Pointers, Functions and Pointers – passing pointers to functions, function returning 
pointer, dynamic memory allocation. 

 
Module III : Strings, Structures and Files​ (15 hours) 

●​ Strings: Declaration and initialization, standard library string functions, strings and 
pointers, array of strings. 

●​ Structure and Union: Creating structures, accessing structure members, array of 
structures, passing structure to functions, nested structure, pointers and structures, union, 
difference between structures and unions. 

●​ File Handling: FILE variable, file access modes, operations on files, random access to 
files, command line arguments. 

●​ Pre-processing: Format of Pre-processor directive, File Inclusion directive, Macro 
substitution, conditional compilation. 

 
Course Title​ :​INTRODUCTION TO PROGRAMMING (CORE : PRACTICAL) 
Course Code​ :​CSD-SK3 
Credits​ :​01 
Marks​ :​25  
Duration​ :​30 
 
List of Experiments: 
 

1.​ Conditions : if..else, nested if 
2.​ Iterative Control Statements : for, while, do…while 
3.​ Functions: Standard Library functions, Call by Value, Call by reference, Recursive functions 
4.​ Arrays: One Dimensional Arrays, Two Dimensional Arrays 
5.​ Sorting: Bubble sort, Insertion sort 
6.​ Searching: Sequential search, Binary search 
7.​ Strings: Standard Library string functions, Strings and Pointers, Array of Strings 
8.​ Pointers: Arrays and Pointers, Function returning pointers, Dynamic memory allocation 
9.​ Structure and Union: Array of structures, Passing Structure to functions, Nested structure, 

Structure and Pointer, Union 
10.​ File Handling: Text file, Binary file, Random Access to a file, Command Line arguments. 

 
REFRENCES 
 



Mandatory Reading: 
1.​Dromey, R. G. (1982). How to Solve it by Computer. Prentice-Hall, Inc. 
2.​Kanetkar,Y. (2012). Let us C, BPB Publications. 
3.​Forouzan, B. A., &amp; Gilberg, R. F. (2000). Computer Science: A structured programming 

approach using C. Brooks/Cole Publishing Company. 
4.​Handbook for Junior Software Developer Qualification Pack. 

 
 
Supplementary Reading: 

1.​Horowith,E.,Sahni ,S.,Sanguthevar,R. (2008). Fundamentals of Computer Algorithms, Orient 
Longman. 

2.​Gottfried,B. (2010). Programming with C, Tata McGraw Hill. 
 

Web References: 
1.​ GNU GCC (GNU Compiler Collection) @ http://gcc.gnu.org , with source codes. 
2.​ http://www.stroustrup.com/C +11FAQ.html . 
3.​ https://www.tutorialspoint.com/cprogramming 
4.​ https://www.javatpoint.com/c-programming-language-tutorial 
5.​ https://www.w3schools.in/c-tutorial/ 
6.​ https://www.guru99.com/c-programming-tutorial.html 

 
******************************************************************************** 
 

 

http://gcc.gnu.org/
http://www.tutorialspoint.com/cprogramming
http://www.javatpoint.com/c-programming-language-tutorial
http://www.w3schools.in/c-tutorial/
http://www.guru99.com/c-programming-tutorial.html


Course Title​ : DATABASE MANAGEMENT SYSTEM (CORE : THEORY) 
Course Code​ : CSD-SK7  
Semester ​ : I 
Credits​ : 02 
Marks​ : 50 
Duration​ : 30 
 
Prerequisite : NIL 
 
Course objectives: 

�​ To develop database model and apply to medium scale application. 
 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1 ​ Model an application’s data requirements using conceptual modeling tools like ER diagrams. 
CLO2 ​ Apply Normalization theory to normalization of a database. 
CLO3 ​ Use a database management system to create, populate, maintain, and query a Database. 
CLO4 ​ Analyze a given problem and select an appropriate database. 

 
Module I : Introduction to database and ER models​ (10 hours) 
Database and ER models​  

●​ File Systems versus DBMS,The Relational Model, Levels of abstraction in a DBMS, Data 
independence, Structure of DBMS, Advantage of DBMS, People who deal with Databases. 
Overview of Database Design –The ER model-features, Key Constraints, Participation 
Constraints, weak Entities, Class Hierarchies, Aggregation. 
 

Module II : SQL​ (10 hours) 
●​ Attributes and domains, Relations, Integrity Constraints, Key Constraints, Foreign Key 

Constraints, General Constraints, Query Languages SQL: The Form of Basic SQL query, 
Condition specification, SQL Join, Union, Intersect, Except, Nested queries - Aggregate 
Operators, updates, Null values, Embedded SQL, Triggers, Data Definition Language, 
Introduction to Database Security : views 
 

Module III : Schema Refinement, Normal forms, transactions and Latest trends​ (10 hours) 
●​ Introduction, Schema Refinement, Functional Dependencies, Closure of a set of FDs and 

Attribute closure, Normal Form 1NF, 2NF, Third Normal Form, BCNF, Decomposition 
Lossless-Join Decomposition, Dependency-Preserving Decomposition, Normalisation 
Decomposition into BCNF, Decomposition into 3NF, The concept of transaction, 
transaction and schedule, Notion of consistency, NOSQL databases, Spatial Databases, 
Multimedia Databases, Distributed databases. 

 
Course Title​ : DATABASE MANAGEMENT SYSTEM (CORE : PRACTICAL) 
Course Code​ : CSD-SK7  
Semester ​ : I 
Credits​ : 01 
Marks​ : 25 
Duration​ : 30 
 



List of Experiments: 
 

1.​ ER diagram (2P) 
2.​ Create database and tables (2P) 
3.​ Basic SQL queries (2P) 
4.​ Joins (2P) 
5.​ Transactions (2P) 
6.​ Python Database API (2P) 
7.​ Mini project (3P) 

 
REFERENCE 
 
Mandatory Reading: 

1.​ Silberschatz A,Korth H F, Sudarshan S (), Database system concepts (8th ed). India, 
McGraw-Hill. 
 

Supplementary Reading: 
1.​ Ramakrishan, Gehrke J (2013). Database management systems (3rd ed.),McGraw-Hill 
2.​ Elmasri R, Navathe S (). Fundamentals of database Systems (6th ed.). India, Pearson Education 

 
Web References: 

1.​ https://www.tutorialspoint.com/sql/index.htm 
2.​ https://www.w3schools.com/sql/ 
3.​ https://dev.mysql.com/doc/ 
4.​ https://www.guru99.com/sql.html 

 
******************************************************************************** 

 

https://www.tutorialspoint.com/sql/index.htm
https://www.w3schools.com/sql/
https://dev.mysql.com/doc/
https://www.guru99.com/sql.html


Course Title​ :​WEB DESIGNING    (CORE : THEORY) 
Course Code​ : CSD-SK2  
Semester ​ : I 
Credits​ : 02 
Marks​ : 50 
Duration​ : 30 
 
Course objectives: 

�​ How to design websites that are responsive. 
�​ Create interactive web applications using javascript. 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1: Demonstrate the use of various HTML and CSS elements  
CLO2: Design responsive websites 
CLO3: Implement frameworks used in web designing.  
CLO4: Build interactive applications using Javascript 
CLO5: Apply markup language for presenting of information in web pages 
 
Module I : HTML and CSS​ (10 hours) 
HTML Introduction. 

●​ HTML BasicsThe development process, basic HTML, formatting and fonts, commenting 
code, color, hyperlink, lists, tables, images, simple HTML forms, web site structure, Meta 
tags,Input types, form elements, form attributes, CSS Introduction – Syntax, Id & Class, 
Backgrounds, Text, Fonts, Box Model – Border, Outline, Margin, Padding. Advanced - 
Grouping/Nesting, Dimension, Display, Positioning, Floating, Align, Pseudo-class, 
Pseudo-element, Navigation Bar, Image Gallery, Image Opacity, Media Types, Transitions 
and Animations. 

●​ Web Design Basics : Introduction to industry and Job roles, SDLC models and DevOps 
Lifecycle, principles of WebDesign, Phases in web Development. 
 

Module II : Javascript ​ (10 hours) 
Introduction  

●​ What is JavaScript, Understanding Events, JavaScript Example, External JavaScript. Basic 
Elements – Comment, Variable, Global Variable, Data Types, Operators, If Statement, 
Switch, Loop: for and while, Function. JavaScript Objects – objects, Array. Browser Object 
Model - Browser Objects, Window Object, Document Object – getElementById, 
getElementsByName, getElementsByTagName, innerHTML property, inner Text property. 
Validation- form validation, email validation. 

●​ Planning and Design : Planning Web Development, Web Designing Process, Web 
Application Development 

●​ Web Development Process : Developing reusable content, Designing Accessible web 
content, Evaluating Websites 
 

Module III : Bootstrap and jQuery Framework​ ​ (10 hours) 
●​ JQuery Introduction - Syntax, Selectors, Events. Effects- Hide/Show, Fade, Slide, Animate, 

stop(), Callback, Chaining. HTML/CSS- Add, Remove, CSS Classes, css(), Dimensions, 
slider. aversing – ancestors, descendants, siblings, filtering, bootstrap components - alert, 



button, card, carousel. Forms, list groups, modal, navbar, pagination, progress 
●​ Web Information Security : Privacy Regulations, Data Security 
●​ UAT and deployment 

 
 
Course Title​ : ​WEB DESIGNING (CORE : PRACTICAL) 
Course Code​ :​CSD-SK2 
Semester ​ : I 
Credit​ : 01 
Marks​ : 25 
Duration​ : 30 
 
 
List of Experiments: 
 
1.​ Creating a webpage using the html tags (1P) 
2.​ Creating a webpage styled using CSS (1P) 
3.​ Embed Video and audio in an HTML page (1P) 
4.​ Create a simple navigation bar (1P) 
5.​ Replicate the footer of a website (1P) 
6.​ Replicate a website (2P) 
7.​ Using javascript validate (3P) 

A.​ Check whether a given email address is valid or not. 
B.​ Check whether a value is a number or not. 
C.​ Check whether a given credit card number is valid or not. 
D.​ Check whether a given credit card number is valid or not. 

8.​ Using jQuery Show and hide html elements (3P) 
9.​ Create a responsive website using bootstrap (2P) 
 
REFERENCE 
 
Mandatory Reading: 

1.​Elisabeth R, Eric F, (2012). Head First HTML and CSS (2nd ed). Canada, O’Reilly Media, Inc. 
2.​Handbook for Web Developer Qualification Pack. 

 
Supplementary Reading: 

1.​ Ivan B (2017), HTML5 and CSS3 Made Simple (1st ed). India, BPB publication 
2.​ DT Editorial Services (2016), ―HTML5 Black Book: Covers CSS3, Javascript, XML, 

XHTML, Ajax, PHP and Jquery (2nd ed). India, Dreamtech Press. 
 
Web References: 

1.​ https://www.w3schools.com/html/ 
2.​ https://www.w3schools.com/css/ 
3.​ https://www.w3schools.com/jquery/ 
4.​ https://www.w3schools.com/bootstrap/ 
5.​ https://www.javatpoint.com/html5-tutorial 
6.​ https://www.javatpoint.com/bootstrap-tutorial 

********************************************************************************

http://www.w3schools.com/bootstrap/


Course Title​ : ACCOUNTS FOR NON-ACCOUNTING (GENERAL : THEORY) 
Course Code​ : SD-G10 
Semester ​ : I 
Credits​ : 04 
Marks​ : 100 
Duration​ : 60 
​  
Course Objectives: 

�​ The key objective of this course is to provide the students an exposure to theaccounting 
discipline and help them to understand the language of accounting. 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Understand and apply the fundamental principles, concepts, and conventions of accounting, 

including the double-entry system and financial recording processes. 
CLO2 ​ Analyze and prepare reconciliation statements and apply appropriate depreciation methods for 

accurate financial reporting. 
CLO3​ Prepare final accounts for both profit-making and not-for-profit organizations, incorporating 

adjustments for bad debts, provisions, and reserves. 
CLO4: ​Apply cost and management accounting principles, including cost classification, cost sheet 

preparation, marginal costing, and break-even analysis for decision-making. 
 
 
Module I : The Accounting Process​ (15 hours) 

●​ Theoretical Framework of Accounting; Generally Accepted Accounting Principles, 
Concepts and Conventions; Capital and Revenue transactions: capital and revenue 
expenditures, capital and revenue receipts; Measurement, Valuation and Accounting 
estimates; Double entry system, Books of prime entry, Subsidiary Books; Recording of 
Cash and Bank transactions; Preparation of Ledger Accounts; Preparation of Trial Balance- 
interpretation and usefulness; Rectification of Errors; Opening entries, Transfer entries, 
Adjustment entries, Closing entries. 
 

Module II : Issues in Accounting​ (10 hours) 
●​ Reconciliation Statements and Accounting for Depreciation: Bank Reconciliation 

Statement; Receivables / Payables Reconciliation Statement; Stock Reconciliation 
Statement. Depreciation Policy; Methods, Computation and Accounting treatment. 
 

Module III : Preparation of Final Accounts​ (20 hours) 
●​ Profit making concern: (for sole proprietorship concern and partnership firm only): 

Preparation of Trading Account, Profit & Loss Account and Balance Sheet; Accounting 
treatment of bad debts, reserve for bad and doubtful debts, provision for discount on 
debtors and provision for discount on creditors.Not-for- Profit making concern: Preparation 
of Receipts and Payments Account; Preparation of Income and Expenditure Account; 
Preparation of Balance Sheet. 
 

Module IV : Fundamentals of Cost Accounting​ (15 hours) 
●​ Cost and Management Accounting – Generally Accepted Cost Accounting Principles; 

Accounting for Material cost (including Accounting of Inventory – LIFO, FIFO, Weighted, 



Average Cost Methods); Accounting for Labour costs, Direct Expenses and Overheads. 
Preparation of Cost Statements: Cost Data collection, Cost Sheet formats; Preparation of 
Cost Sheets (historical cost sheets and estimated cost sheets). 

Fundamentals of Management Accounting 
●​ Marginal Costing and Break- even analysis – basic knowledge; Application of Marginal 

Costing for decision-making. 
 
REFERENCE 
 
Mandatory Reading: 

1.​Wayne A. label, Accounting For Non accountants, source book publishing,3rd Edition  
2.​Dr. K.m Bansal and Dr. Ritu Gupta, Basic accounting, Taxmanns Publishing. 

 
Supplementary Reading: 

1.​Class 11th  and 12th  std Textbook 
 

Web References 
1.​ https://www.investopedia.com/terms/a/accounting-principles.asp 
2.​ https://www.investopedia.com/terms/c/cost-accounting.asp 
3.​ https://cleartax.in/s/accounting-concepts-and-conventions 
4.​ https://www.youtube.com/watch?v=5EUqalvq_8E 
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Course Title​ : ENVIRONMENTAL STUDIES (GENERAL : THEORY) 
Course Code​ : SD-G8 
Semester ​ : I 
Credits​ : 3 
Marks​ : 75 
Duration ​ : 45 
 
Course Objectives: 

�​ To provide students with basic knowledge of environment and its aspects. 
�​ To sensitize students about environmental issues. 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1 ​ Understand the complex linkages of environment with different disciplines. 
CLO2 ​ Apply the knowledge acquired in this course for environmental management 
 
Module I : Environment and Natural Resources​ (15 hours) 

●​ Environment : Significance, natural resources and alternatives. Exploitation and 
conservation strategies. Current environmental issues: Global, national, local Sustainable 
development: meaning and significance; sustainable development goals and Swachh Bharat 
Abhiyaan. 
Ecosystems and Biodiversity 
Ecosystem: Structure, Functions, Energy flow. Ecological succession; Ecological niche 
Biodiversity : introduction , hotspots of biodiversity in India, threats to biodiversity; bio 
geographical classification of India Conservation; Ecosystems and bio diversity services. 
Bio safety protocol-2000Biodiversity rule 2004 Genetically modified foods. 
 

Module II : Environmental Pollution and climate change ​ (15 hours) 
●​ Significance, application, amendments and enforcement issues: Wildlife protection Act 

1972, Water pollution Act-1974, soil pollution act-1980, forest Conservation Act 1980, Air 
pollution Act-1981, Environmental protection Act 1986. Portals of public sensitization 
Climate change and global warming; ecological and carbon footprints Climate protection 
protocol( Kyoto and Doha) Human and climate change 
 

Module III : Environment and Economic development​ (15 hours) 
Significance, linkages, Environmental Kuznet’s Curve; environmental accounting. 
Economic activity and problem of residuals. Environmental pollution: Ambient, damage, 
abatement and enforcement cost. Environmental resources, externality and market failure. 
Environmental management: concept and significance. Disaster management and 
mitigation 

 
REFERENCE 
 
Mandatory Reading: 

1.​ Asthana, D. K., Asthana M. (2009): A Text book of Environmental Studies. S Chand and 
Company Limited, New Delhi. 

2.​ Bharucha E. (2013): Text Book of Environmental Studies. University Press(India) Private 
Limited, Hyderabad(A.P.) India. 



3.​ Field, Berry and Field, Martha(2001), Environmental Economics. MacGraw Hill/Irwin 
4.​ Mishra, D.D.(2009): Fundamental Concepts in Environmental Studies. S.Chand and Company 

Limited,New Delhi. 
5.​ Rana, S.V.S. (2003): Essentials of Ecology and Environmental Science, Prentice                    

Hall of India Private Limited New Delhi. 
6.​ Sharma, P.D. (2011): Environmental Biology and Toxicology, Rastogi Publications, Meerut, 

India. 
 
Supplementary Reading: 

1.​ Shinde,P.G. , Pendse S., Dongre P. (2007): Environmental Education. Sheth Publishers Pvt. Ltd, 
Mumbai, India. 

2.​ Titenberg Tom and Lynne , Lewis(2012), Environmental and Natural resources economics, 9th 
edition , Pearson Publishing House, 

 
Web References 

1.​ https://iclg.com/practice-areas/environment-and-climate-change-laws-and-regulations/india 
2.​ https://www.youtube.com/watch?v=qS8mfAX1tAk 
3.​ https://www.youtube.com/watch?v=G9t__9Tmwv4 
4.​ https://www.youtube.com/watch?v=QuEPACd0av4 

 
******************************************************************************** 
 

 

https://iclg.com/practice-areas/environment-and-climate-change-laws-and-regulations/india
https://www.youtube.com/watch?v=qS8mfAX1tAk
https://www.youtube.com/watch?v=G9t__9Tmwv4
https://www.youtube.com/watch?v=QuEPACd0av4


Course Title​ : BUSINESS COMMUNICATION (GENERAL : THEORY) 
Course Code​ : SD-G9 
Semester ​ : I 
Credits​ : 03 
Marks​ : 75  
Duration​ : 45  
 
Course Objective:  

�​ To develop and enhance communication skills that are required for the modern work-place  
�​ To learn the dynamics involved in spoken communication, including non-verbal interaction  
�​ To understand the essential elements of Written Communication as required in business 

activities.  
 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Apply creative thinking and effective communication skills in workplace scenarios. 
CLO2​ Demonstrate clarity, precision, coherence, and conciseness in written and oral communication. 
CLO3​ Develop strong writing skills to produce successful documents in various formats, considering 

audience, purpose, and context. 
CLO4​ Enhance confidence in public speaking, non-verbal communication, negotiation, and 

persuasive presentation skills. 
 
Module I : Overview of Business Communication – I​ (10 hours) 

●​ Process of Communication, Levels of Communication, Communication Networks (formal 
& informal)  

Overview of Business Communication – II 
●​ Barriers to Communication, strategies to avoid miscommunication.  

 
Module II : Non-verbal communication​ (15 hours) 

●​ Non-verbal communication, Interpretation & Effectiveness  
Interpersonal communication  

●​ Small Talk & Group communication  
 
Module III : Rhetorical communication​ (15 hours) 

●​ Negotiation & Persuasion skills  
Public Speaking & Presentation 

●​ Public Speaking: Preparation for Public Speaking, Speech Writing, Delivery of Speech, 
Types 

●​ of Speeches, Professional Presentations, Anxiety Management.  
 
Module IV: Written Communication​ (5 hours) 

●​ Effective Writing: Principles & strategies, Technical Writing  
Business Writing 

●​ Business communication: Emails, Memos, Letters, Reports, Proposal 
 
REFERENCE 
 
Mandatory Reading: 



1.​ K. K. Sinha - Business Communication - Galgotia Publishing Company, New Delhi.  
2.​ C. S. Rayudu - Media and Communication Management - Himalaya Publishing House, 

Bombay.  
 
Supplementary Reading: 

1.​ Rajendra Pal and J. S. Korlhalli -Essentials of Business Communication - Sultan Chand & Sons, 
New Delhi.  

2.​ Nirmal Singh - Business Communication (Principles, Methods and Techniques) Deep & Deep 
Publications Pvt. Ltd., New Delhi.  

3.​ Dr. S.V. Kadvekar, Prin. Dr. C. N. Rawal and Prof. Ravindra Kothavade -Business 
Communication - Diamond Publications, Pune.  

4.​ R. Sharma, Krishna Mohan Business Correspondence and Report Writing – Tata McGraw-Hill 
Publishing Company Limited, New Delhi 

 
Web References 

1.​ https://ebooks.inflibnet.ac.in/mgmtp05/chapter/communication-process-types-barriers/ 
2.​ https://www.geeksforgeeks.org/barriers-to-effective-communication/ 
3.​ https://www.geeksforgeeks.org/what-is-communication/ 
4.​ https://www.youtube.com/watch?v=savwVzZh5go 
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SEMESTER – II 
 

 
Course Title ​ : ​OBJECT ORIENTED PROGRAMMING (CORE : THEORY) 
Course Code ​ :​CSD-SK7  
Semester ​ : II 
Credits ​ :​02 
Marks ​ :​50 
Duration​ :​30 
 
Prerequisite ​ :​Basic Understanding of Programming 
 
Course Objectives: 

�​ To learn the basic concepts and techniques of object oriented programming paradigm 
�​ To introduce object oriented programming (OOP) using Java. 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Understand the principles and benefits of object-oriented design and determine its appropriate 

applications. 
CLO2​ Differentiate between top-down and bottom-up approaches in problem-solving and 

programming. 
CLO3​ Apply object-oriented programming concepts using Java to develop solutions for systems 

involving multiple objects. 
CLO4​ Design and develop graphical user interfaces (GUIs) for applications. 
 
Module I : Principles of OOP​ (5 hours) 
Introduction to Java 

●​ Programming Paradigms, Basic concepts, OOP: major principles - encapsulation, 
abstraction, inheritance, polymorphism. Benefits of OOP, Applications of OOP 

●​ Basics of Java programming, Data types, Variables, Operators, Control structures including 
selection, Looping, Java methods, Overloading, java.Math class, Arrays in java. 
 

Module II : Objects and Classes​ (12 hours) 
●​ Basics of objects and classes in java, Constructors, Finalizer, Visibility modifiers, Methods 

and objects, Inbuilt classes like String, Character, String Buffer, File, this reference. 
●​ Inheritance and Polymorphism. 
●​ Inheritance in java, super and sub class, Overriding, java.lang.Object class, Polymorphism, 

Dynamic binding, Casting objects, Instance of operator, Abstract class, Interface in java, 
Package in java, java.util package. 
 

Module III : Event driven and GUI programming​ (13 hours) 
●​ Windows and Layout Manipulation, Dialogs (Message, confirmation, input), Event 

Handling: Event sources, Listeners, Mouse and Keyboard Event Handling. 
●​ Exception Handling 
●​ Exception handling – what and why? Try and catch block. Multiple catch blocks. Nested 

try, finally block, throw keyword, throws keyword. Custom Exception. 
●​ Multithreading 



●​ Running and starting thread using Thread class. Thread priorities. Running multiple 
threads. The Runnable interface.Synchronization and inter thread communication. 

 
Course Title​ : OBJECT ORIENTED PROGRAMMING (CORE : PRACTICAL) 
Course Code​ :​CSD-SK7 
Semester ​ : II 
Credit​ : 1 
Marks​ : 25 
Duration​ : 30 
 
List of Experiments: 
 

1.​ Classes and instances (2P) 
2.​ Working with the java.Math class (1P) 
3.​ Inheritance (1P) 
4.​ Polymorphism, abstract classes and interfaces (2P) 
5.​ Utilising the java.util package (1P) 
6.​ Collections framework (2P) 
7.​ Event handling and GUI (2P) 
8.​ Exception handling (2P) 
9.​ Mini Project (2P) 

 
REFERENCE 
 
Mandatory Reading: 

1.​ Matha, M. P. (2011). Core Java: a comprehensive study. PHI Learning. 
 
Supplementary Reading: 

1.​Balaguruswamy, E. (2014). Programming with Java-A Primer. McGraw-Hill Professionals. 
 
Web References: 

1.​www.tutorialspoint.com/java/index.htm 
2.​ https://www.w3schools.com/java/java_intro.asp 
3.​ https://www.geeksforgeeks.org/java/ 
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Course Title​ :​SERVER SIDE PROGRAMMING (CORE : THEORY) 
Course Code​ :​CSD-SK9  
Semester ​ : II 
Credits​ :​03 
Marks​ :​75 
Duration​ :​45 
 
Course Prerequisite: Object Oriented Programming 
 
Course Objectives: 

�​ Provide an in depth understanding of a server side language, and use it to develop applications 
�​ Design and implement basic server-side scripts. 
�​ Create responsive and interactive web applications using frameworks 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Explain the core features and functionalities of PHP 
CLO2​ Design interactive web application using core PHP 
CLO3​ Develop basic server side script to interact with users and the database 
CLO4​ Build a web application using laravel framework 
CLO5​ Utilize MVC model 
 
Module I :​ (15 hours) 

●​ Static vs. Dynamic web pages, Need for Server Side technologies, Multi Tier Web 
Architecture, file architecture of a web server, Variable Types, Constants, Decision 
Making-If...Else, ElseIf, Loop Types - For, while, do while, foreach, Array, string, 
functions, Object Oriented Concepts - Class, Object, member variable, member function, 
Inheritance, Polymorphism, overloading, Data Abstraction, Encapsulation. Constructor, 
Destructor. 

 
Module II :​ (15 hours) 

●​ Use of PHP Tags, Tag Styles, Calling Functions, include, Processing GET and POST 
request, uploading files to server, cookies, sessions, Difference between MySQLi and PDO, 
database connection using PDO, CRUD - Create, Read, Update, Delete, records in 
database, pagination, login, difference between XML and AJAX, defining AJAX array, 
parse AJAX using JQuery, AJAX request, AJAX response. 
 

Module III : ​ (15 hours) 
●​ Introduction to Laravel, Routing in Laravel, MVC in Laravel, Caching in Laravel, Event 

subscribers in Laravel, Package Development, Templates, Creating an Application, Testing 
in Laravel, Database Configuration, Helpers in Laravel, Laravel Pagination, Laravel 
Security, Authentication Facade, Validation in Laravel, Eloquent ORM, Artisan Command 
Line Interface, Deploy Application using Laravel. 

 
Course Title ​ :​Server Side programming (CORE : PRACTICAL) 
Course Code​ :​CSD-SK9 
Semester ​ : II  
Credits​ :​01 



Marks​ :​25 
Duration​ :​30 
 
List of Experiments: 
 

1.​ PHP Classes and instances,PHP Controls Structures [1P] 
2.​ PHP Array Programming, Inheritance [1P] 
3.​ CRUD using PHP database API’s. [3P] 

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 and session management. [1P] 
5.​ Implementing MVC [2P] 
6.​ Migrations in Laravel [1P] 
7.​ Using Forms and Gathering Input in Laravel [1P] 
8.​ Creating a registration & user login form in Larvael [1P] 
9.​ Using Controllers and Routes for URLs and APIs in Laravel [1P] 
10.​Eloquent ORM in Laravel [1P] 
11.​Creating and Using Composer Packages [1P] 
12.​Security and Session [1P] 

 
REFERENCE 
 
Mandatory Reading: 

1.​ Leon A, Zee S(2004), Core PHP Programming (3rd ed.).Prentice Hall Professional 
2.​ Stauffer, M. (2019). Laravel: Up & Running: A Framework for Building Modern PHP Apps. 

O'Reilly Media. 
 
Supplementary Reading: 

1.​ Williams, H. E., & Lane, D. (2004). Web Database Applications with PHP and MySQL: 
Building Effective Database-Driven Web Sites. O'Reilly Media, Inc. 

2.​ Brinzarea, B., & Hendrix, A. (2009). Ajax and PHP: Building modern Web applications. Packt 
Publishing Ltd. 

 
Web References: 

1.​ https://www.w3schools.com/php/ 
2.​ https://www.tutorialspoint.com/php/index.htm 
3.​ https://laravel.com/docs/6.x 
4.​ https://www.tutorialspoint.com/laravel/index.htm 
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Course Title​ :​MULTIMEDIA (CORE : THEORY) 
Course Code​ :​CSD-SK6  
Semester ​ : II 
Credits​ :​02 
Marks​ :​50 
Duration​ : 30 
 
Pre requisite : NIL 
 
Course Objectives: 

�​ Develop specific skills and competencies by making them proficient in Designing Graphical 
Images, Audio and Video Capture and Editing using Software tools 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Develop specific skills in designing Graphical Images, Audio and Video Capture and Editing 

using Software tools 
CLO2​ Explain the industrial standard of video, audio and image formats. 
CLO3​ Explain were and when to use image manipulation software tools. 
CLO4​ Describe the process of editing audio/video/image content. 

 
Module I : Introduction to Multimedia​ (3 hours) 

●​ Commonly used terms associated with multimedia like CDROM, Storyboard, Script and 
Authoring tools.Stages of a Multimedia Project: Planning and Costing, Designing and 
Producing, Testing and Delivering. The Multimedia team and their roles: Project Manager, 
Writer, Video specialist, Audio specialist and Multimedia programmer. Multimedia 
Software. Multimedia Hardware. 

●​ Multimedia Authoring Tools: 
●​ Types of Authoring tools - card or page based tools, icon-based, event-driven tools, 

time-based and presentation tools and object-oriented tools. 
 

Module II : Multimedia Building Blocks:​ (12 hours) 
●​ Designing with Text, menus and buttons for navigation , Animating text , Hypermedia and 

Hypertext Basic Sound Concepts , Music , Speech , MIDI and Digital Audio Making still 
images, Bitmaps, Clipart, Capturing and Editing Images , Scanning Images, Vector, 
Drawing , 3D Drawing and Rendering. 

●​ Animation 
●​ Principles of Animation- persistence of vision, animation file formats Computer animation , 

kinematics and morphing , Making animations that work- a rolling ball, a bouncing ball and 
creating an animated scene. 
 

Module III : Video​ (15 hours) 
●​ Video Broadcast Standards- NTSC, PAL, SECAM, HDTV , Integrating Computers and, 

Television like Video Overlay Systems, Digitized Video Playback, , Differences between 
Computer and Television Video , Recording Formats like S-VHA Video, Component 
(YUV), Component Digital, Composite , Digital, Video Hardware Resolutions , Video Tips 
like Shooting platforms, Lighting, Chroma Key or Blue Screen, Video Compression 
methods like MPEG and DVI. 



●​ Assembling and Delivering a project 
●​ The four primary navigational structures used in multimedia like linear, hierarchical, 

non-linear and composite. 
 
Course Title​ :​MULTIMEDIA (CORE : PRACTICAL) 
Course Code​ :​CSD-SK6  
Semester ​ : II 
Credit​ : 01 
Marks​ : 25 
Duration​ : 30 
 
List of Experiments: 
 

1.​ Image Handling: [1P] 
Cropping an image, adjusting image size, increasing the size of the work canvas, saving an 
image. 

2.​ Layers: [2P] 
Adding layers, dragging and pasting selections on to layers, dragging layers between files, 
viewing and hiding layers, Editing layers, rotating selections, scaling an object, preserving 
layers transparency, moving and copying layers, duplicating layers, deleting layers, merging 
layers, using adjustment layers. 

3.​ Channels and Masks: [2P] 
Channel palette, showing and hiding channels, splitting channels in to separate image, merging 
channels, creating a quick mask, editing masks using quick mask mode 

4.​ Painting and Editing: [2P] 
Brushes palette, brush shape, creating and deleting brushes, creating custom brushes, setting 
brush options, saving, loading and appending brushes, Options palette. 

5.​ Image Editing Effects and Tools: [2P] 
Opacity, pressure, or exposure , paint fade-out rate, making selections, using selection tools, 
adjusting selections, softening the edges of a selection, hiding a selection border, moving and 
copying selections, extending and reducing selections, pasting and deleting selections. 

6.​ Sound : [2P] 
Recording Sound using Sound Recorder (Capture), Sound capture through sound editing 
software , Sound editing, Noise correction, Effect enhancement ; Voice Recognition; Importing 
audio and saving audio from Audio CD. Sound Quality types: CD Quality, Radio Quality, 
Telephone Quality. 

7.​ Video: [2P] 
Record video from video capture devices, webcams, screen capture or even streaming video 
and Video Editing. 

8.​ Mini Project/Problem Statement/Case Study (integrating the above experiments) [2P] 
 
 
REFERENCE 
 
Mandatory Reading: 

1.​ Vaughan, T. (2011). Multimedia: Making it work. McGraw-Hill. 
 
Supplementary Reading: 



1.​ Vic, C. (2016). Multimedia Foundations: Core Concepts for Digital Design. Routledge 
 
Web Refrences: 

1.​ https://www.youtube.com/watch?v=aCisC3sHneM 
2.​ https://www.gimp.org/tutorials/ 
3.​ https://www.infotrendnow.com/2018/08/openshot-tutorial.html 
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Course Title​ :​CONTENT WRITING   (GENERAL : THEORY) 
Course Code​ :​SD-G6 
Semester ​ : II 
Credits​ :​03 
Marks​ :​75 
Duration​ :​45 
 

Pre requisite : NIL 
 

Course Objectives: 
�​ This course introduces students to the principles and techniques of effective content writing for 

various digital platforms. Students will learn how to create engaging, informative, and 
persuasive content for websites, blogs, social media, and other online channels. 

 

Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Understand the principles of effective content writing for digital platforms. 
CLO2​ Identify and analyze target audiences to tailor content accordingly. 
CLO3​ Create compelling and engaging content using appropriate tone, style, and voice. 
CLO4​ Optimize content for search engines and maximize online visibility. 
 
Module I : Introduction to Content Writing​ (25 hours) 

●​ Overview of content writing principles and practices Understanding the digital landscape 
and Discuss the importance of backlinks in the digital landscape and how they contribute to 
a website's authority and credibility Exploring different types of content: articles, blog 
posts, social media updates, etc. 

●​ Writing Techniques and Style. Explain how understanding backlinks can help writers 
tailor content to attract quality inbound links from reputable sources. Explore strategies 
for creating content that naturally attracts backlinks from other websites within the same 
niche or industry. Developing a unique voice and tone for different platforms Crafting 
headlines, introductions, and call-to-actions Incorporating storytelling techniques to 
engage readers 
Search Engine Optimization (SEO)​   

●​ Include a section on backlink acquisition strategies as part of the SEO principles and best 
practices. This could involve guest blogging, outreach campaigns, and creating link-worthy 
content. 

●​ Discuss the role of backlinks in SEO and how they influence search engine algorithms in 
determining a website's authority and relevance.Provide guidance on ethical and effective 
methods for building a diverse backlink profile while avoiding black hat SEO practices 
that could lead to penalties from search engines. 

 
Module II : Writing for Social Media​ (15 hours) 

●​ Tailoring content for various social media platforms (e.g., Facebook, Twitter, Instagram) 
Understanding the role of visuals and multimedia in social media content Managing tone 



and voice in social media interactions. Touch upon the indirect impact of social media 
shares on backlink generation. When content goes viral or gains significant traction on 
social media platforms, it often attracts backlinks from other websites interested in citing 
or referencing the content. 

 
Module III : Content Strategy and Analytics​ (05 hours)  

●​ Developing content calendars and editorial schedules Analyzing content performance 
using analytics tools (e.g., Google Analytics) Iterating and optimizing content based on 
performance metrics. 

●​ Highlight the importance of monitoring social media analytics to identify content that 
resonates with the audience and has the potential to attract backlinks from external sources. 
Encourage students to craft social media content that not only engages users but also 
encourages sharing and ultimately leads to the creation of backlinks. 

 

REFERENCE 

Mandatory Reading: 
1.​ "Everybody Writes: Your Go-To Guide to Creating Ridiculously Good Content" by Ann 

Handley 
2.​ "Content Rules: How to Create Killer Blogs, Podcasts, Videos, Ebooks, Webinars (and More) 

That Engage Customers and Ignite Your Business" by Ann Handley and C.C. Chapman 
3.​ "Everybody Writes: Writing for the Web" by Barry Silverstein 
4.​ "The Ultimate Guide to Content Writing: The Art of Writing Engaging Web Content, Blogs, 

Emails, and More" by Mehdi Khazendar 
 
Supplementary Reading: 

1.​ "Content Strategy for the Web" by Kristina Halvorson and Melissa Rach 
2.​ "The Copywriter's Handbook: A Step-By-Step Guide To Writing Copy That Sells" by Robert 

W. Bly 

Web References: 
1.​https://www.skillshare.com/en/browse/content-writing 
2.​https://www.udemy.com/course/content-writing-with-live-practical-project/ 
3.​https://www.youtube.com/watch?v=J2h0Xb0WNwQ 
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Course Title​ :​LANGUAGE PAPER-1 (GENERAL : THEORY) 
Course Code​ :​SD-G1 
Semester ​ : II 
Credits​ :​03 
Marks​ :​75 
Duration​ :​45 
 
Prerequisit : 

�​ Students need to have a basic proficiency in Grammar to complete this course. 
�​ Pre-requisite to the course: Knowledge of Basic Grammar –Articles, Adjectives, adverbs, 

Conjunctions, Sentence Structures– SVO etc 
�​ The above can be revised briefly. Grammar component will be taught incidentally and in 

conjunction with Unit II. 
 
Course Objectives: 

�​ To help students develop proficiency in oral communication in English. 
�​ To help students understand the importance of developing good listening skills. 
�​ To help students become proficient in listening, writing and speaking skills 

 
Course Learning Outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Build confidence while conversing and writing in formal English. 
CLO2​ ​ Make use of the benefits of good communication skills. 
CLO3​ Agree on the profit of having a proficient grasp on written skills like letter writing, minutes of 

a meeting and agendas. 
CLO4​ ​ Create a purposeful use of English with correct grammar and pronunciation. 
 
Module I : Fun with Grammar​ (15 hours) 
Fun with Grammar 

●​ Parts of Speech, Reported Speech, Punctuation, Phrases and Clauses, Active and Passive, 
Basic Errors in English Language, Spotting Errors and correcting them, Revising and 
Editing, Punctuation. 

 
Note: The teacher concerned can make use of the following, to teach Grammar. 

●​ Reading a picture, Quiz, Wordplay, Dialogues,  
 
Module II : Spoken English​ (15 hours) 
Spoken English 
​ Individual Presentation Skills (5 hours) 

●​ Students are to be taught public speaking using Presentation skills through application 
based teaching; public speaking is to be taught and application of these skill in formal and 
informal settings. 

a) Concepts: 
i.​ Importance of Body Language and Eye Contacti n Spoken Communication 
ii.​ Ways to Overcome Fear of Speaking 
iii.​ Pace, Tone and Intonation 
iv.​ Listening as an Essential Part of Communication. How to be a an Effective Listener 

​ b) Applied: 



​ Students will be given topics to present before the class. They can use a host of methods to do so 
i.​ Presentation with material-Formal 
ii.​ Oral presentation 
iii.​Formal/ Informal Speeches–Welcome, Introduction to a dignitary, Raising a toast, 

Farewell Speech, celebratory speeches 
Pair Based Activities (5 hours) 

a)​ Telephone Etiquette 
b)​Speaking and Listening Classroom Practice Exercises in Pairs and Groups. 

Group Based Activities (5 hours) 
c) ​Extempore 
d) ​Debates 
e) ​Minutes of the meeting can be used as a group based activity. 
f) ​Group Discussions of Formal and Informal nature. 

 
Module III : Written English​ (15 hours) 
Written English:- 

1) Notice writing  
2) Advertisment 
3) Essay 

Digital StoryTelling(DST)  
●​ Descriptive Writing– (Open to the Teacher to explore this writing in various areas Fiction 

and Non-Fiction and creative expression of personal writing) 
 
 
REFERENCES: 
Web References: 

1.​ https://www.gooverseas.com/blog/10-best-games-esl-teachers 
2.​ https://www.englishgrammar.org/ 
3.​ https://www.grammarly.com/blog/how-to-write-a-letter/ 
4.​ https://byjus.com/english/letter-writing/ 
5.​ https://readygrad.com.au/blog-career/dos-and-donts-of-telephone-etiquette 
6.​ https://www.mitel.com/articles/telephone-etiquette-tips 
7.​ https://edtechteacher.org/8-steps-to-great-digital-storytelling-from-samantha-on-edudemic/ 
8.​ https://www.masterclass.com/articles/complete-guide-to-writing-a-good-story 
9.​ https://www.grammarly.com/blog/how-to-write-a-story/ 
10.​https://youtu.be/xcXRXwneFY0 
11.​https://youtu.be/YiS5kdrJhno 
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Course Title​ :​ENTREPRENEURSHIP (GENERAL : THEORY) 
Course Code​ :​SD-G11 
Semester ​ : II 
Credits​ :​4 
Marks​ :​100 
Duration​ :​60 
 
Prerequisit : NIL 
 
Course Objectives: 

�​ How to do Analysis of Business Environment & Policies: Market, Resources & Competition. 
Use of SWOT Differentiate between Entrepreneurship & startups 

Course Learning outcomes: 
Upon successful completion of the course, students will be able to: 
 
CLO1​ Identify and evaluate business opportunities  
CLO2​ Evaluate risks 
CLO3​ Pursue innovations 
CLO4​ Production and marketing of goods to understand the economics of entrepreneurship 
CLO5​ Prepare/Create a business plan. 
 
Module I : Introduction to entrepreneurship​ (15 hours) 

●​ Entrepreneurship: meaning, definition, Types, qualities, skills and functions; Risk and 
uncertainty; Analysis of  Business Environment & Policies: Market, Resources & 
Competition. Use of SWOT and Porter’s Five Forces Analysis; Difference between 
Entrepreneurship & startups 
 

Module II: Risk & Innovations​ (20 hours) 
●​ Importance and management of risk; market/commercial risk, technological risk, financial 

risk, social risk, political risk, personal risk; Innovations: Concept & theory, Types and 
forms of innovations; innovation & imitation; Branding, Patents  and Copyrights, Support 
for startups: Purpose of Incubators & Accelerators, Role of various Institutions Supporting 
entrepreneurs. 
 

Module III: Sources of funds and Costing, Pricing and Marketing​ (15 hours) 
●​ Financial Resources - Sources of funds; Uses of funds; Fixed and Working Capital; 

Material Resources: Supply and distribution chains; Government and local resources; 
Human Resources. Costing Strategies – Absorption and marginal costing; Costing for 
inventories; Pricing and pricing strategies (skimming price, penetration price, mark-up, 
marginal-cost price); Break- even analysis and break- even chart; Marketing techniques and 
strategies. 

Module IV: Preparing the Business Plan​ (10 hours) 
●​ Components and Uses of the Business Plan; Creating a Business Plan; Sources of funds; 

Marketing Plan Expenditures and Revenues; Profitability; Growth Rate of the business and 
the Rate of Return. 

●​ Manage your work to meet requirements: Understanding Scope of work and working 
within limits of authority, work and work environment, maintaining confidentiality. 

●​ Working effectively with colleagues : Effective communication, Working Effectively, 



Maintain a healthy, safe and secure work environment Provide data and information in 
standard formants, Develop knowledge, skill and competence. 

 
REFERENCE 
 
Mandatory Reading: 

1.​ Charantimath, Poornima M. (2014), Entrepreneurship Development and Small Business 
Enterprises, Pearson, Chennai. 

2.​ Colombo Plan Staff College for Technical Education, Manila (1999), Entrepreneurship 
Development, Tata McGraw Hill, New Delhi. 

3.​ Handbook for Web Developer Qualification Pack. 
 
Supplementary Reading: 

1.​ Chandra, Prasana (1995), Projects: Planning, Analysis, Selection, Implementation & Review, 
Tata McGraw Hill, New Delhi. 

2.​ Kuriloff, Arthur H; Hemphill, John M. (1988), Starting and Managing the Small Business, 
McGraw-Hill, New York. 

3.​ Mukherjee AbhikKumar;RoyShaunak, (2019)Entrepreneurship Development and Business 
Ethics,Oxford University Press,New Delhi 

 
Web References: 

1.​ https://up.startupindia.gov.in/content/sih/en/home-page.html 
2.​ http://www.ciba.org.in/ 
3.​ https://www.goa.gov.in/wp-content/uploads/2017/09/Goa-IT-Start-up-Policy-201 7.pdf 
4.​ https://www.forbes.com/pictures/mgj45fgmd/100-best-websites-for-entrepreneurs-https://www.i

ndia.gov.in/people-groups/community/entrepreneur 
5.​ https://www.entrepreneur.com/magazine 
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Annexure B 
 

Summary of the changes incorporated in syllabus to BSc - Computer Science Syllabus 
 

Semes
ter 

Course  Existing Changes suggested Reason 

II UG-COM-102 : 
Database 
Management  

Course Title : 
Database Management  

Course title changed to 
Database Management 
System 

To align with 
standard 
nomenclature and 
accurately reflect 
the course scope. 

III UG-COM-201 : 
Data Structures 

- Theory - Added content 
on applications of core 
data structures, review 
of arrays, and names of 
Searching techniques. 
 
Practical - Redrafted 
the list of practicals to 
include use cases on 
data structures and 
allow Java as a 
programming language. 
 

The added concepts 
enhance 
understanding and 
provide practical 
relevance to 
real-world 
applications. 

 UG-COM-202 : 
Object Oriented 
Programming 

- Practical - Redrafted the 
list of practicals and 
elaborated on 
assignments to ensure 
better understanding of 
theoretical concepts. 

The modifications 
provide more 
clarity and 
reinforce 
theoretical learning 
through structured 
practical exercises. 

 UG-COM-SEC6 : 
Front End Web 
Development (SEC)

 Theory: Added content 
on the Client-Server 
model and reduced 
content on HTML and 
CSS.  
 
Practical: Redrafted 
the list of practicals to 
focus on front-end 
development and 
interactive UI 
components 

The inclusion of 
the Client-Server 
model provides a 
foundational 
understanding of 
web architecture. 
Reducing HTML 
and CSS ensures 
more focus on 
JavaScript and 
modern 
frameworks, while 
the revised 
practicals 
emphasize 



 

real-world 
application and 
interactivity. 

 
 

 Summary of the changes incorporated in syllabus to MDC Syllabus 

Semes
ter 

Course  Existing Changes suggested Reason 

 UG-COM-MDC5: 
Fundamentals of 
Data Analysis 
(MDC) 

 Theory: Added content 
in Module I and 
elaborated on certain 
existing concepts. 
 
Practical: Included a 
list of datasets for 
practical sessions and 
replaced Excel with 
Spreadsheet​
​
Additional Note: 
Specified the preferred 
student groups who 
should ideally opt for 
this course.​
 

Enhancing Module 
I ensures a stronger 
foundation in data 
analysis concepts. 
Providing datasets 
facilitates hands-on 
practice. 
Transitioning from 
Excel to 
Spreadsheet allows 
for wider 
accessibility. 
Specifying 
preferred students 
helps in better 
course alignment. 

 UG-COM-MDC1 
:Office Automation 
 
UG-COM-MDC2 
Introduction 
Python Programmin
 
UG-COM-MDC3: 
E-Learning 
 
UG-COM-MDC4: 
Introduction to 
Programming 

- Added preference 
indicating which 
students should ideally 
opt for the course. 

Required by the 
college to be 
included in the 
MDC syllabus for 
better course 
alignment. 
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SEMESTER III 
DISCIPLINE SPECIFIC COURSES 

(Revised Syllabus to be offered to students taking admissions to Second Year 

BSc-Computer Science in the Academic Year 2025 - 2026) 

 
Course Title: Data Structures (CORE : THEORY ) 
Course Code: UG-COM-201  
Semester : III 
Credits: 3 
Marks: 75 
Duration : 45 hours 
 
Course Prerequisites: Nil 
 
Course Objectives : 

●​  To impart the basic concepts of data structures and algorithms. 

●​ To understand concepts about searching and sorting techniques.  

●​ To understand basic concepts about stacks, queues, lists, trees and graphs.  

●​ To understand writing algorithms and step by step approach in solving problems with 

the help of fundamental data structures. 

 

Course Learning Outcome:  

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

CLO1: Understand and apply core concepts of data structures, such as lists, stacks, queues, trees, 

and graphs, including their implementation and operations. 

CLO2 : Describe and compute space and time complexity for basic algorithms and apply sorting 

and searching techniques to solve simple problems. 

CLO3 : Illustrate and implement basic operations on binary search trees, AVL trees, and graphs, and 

explain their usage in solving specific computational tasks. 

CLO4 : Apply fundamental data structures to implement basic solutions in computational 

applications. 

 
Module I: ​ ​ ​ ​ ​ ​ ​ ​ [15 HRS] 
 



 

Introduction to data structures: Concept, Data type, Data object, ADT, Need of Data 
Structure, Types of Data Structure. 

 

 

Algorithm Analysis: Algorithm – definition, characteristics, Space complexity, time 
complexity, Asymptotic notation (Big O). 

Review on Arrays: Definition, Operations (Access, Insertion, Deletion, Traversal), 
Multidimensional Arrays, Applications of Arrays. 

LinkedList: 
Introduction to List, Types of Linked List, Operations on List, Applications of Linked List,  
Implementation of List – static & dynamic representation, polynomial manipulation, Generalized 
linked list – concept & representation. 
 
Module II​ ​ ​ ​ ​ ​ ​ ​ ​ ​   [15 HRS] 
 
Stacks:​  
Introduction, Representation-static & dynamic, Operations 
Stack Applications:​ ​ ​ ​ ​ ​ ​ ​  
Application - infix to postfix & prefix, postfix evaluation, Simulating recursion using stack. 

Queues:​  
Introduction, Representation -static & dynamic, Operations, Circular queue, priority queue 
(with implementation), Concept of doubly ended queue, Applications: CPU Scheduling, 
Printer Queue. 

Trees:​  
Concept & Terminologies, Binary tree, binary search tree, Representation – static & dynamic, 
Operations on BST – create, Insert, delete, traversals (preorder, inorder, postorder), counting leaf, 
non-leaf & total nodes, non recursive inorder traversal, Expression Tree. Introduction to AVL 
Trees. 
 
Module III ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [15 HRS] 
 
M-Way Search Trees: Introduction, B Tree, B+ Tree.​ ​ ​ ​ ​  



 

 
Searching and Sorting: 

Searching Algorithms: Linear Search, Binary Search, Complexity Analysis of Searching 
Algorithms. 

Use of various data structures for searching and sorting, selection sort, merge sort, quick sort, 
heap sort, Comparison of Sorting Algorithms (Time and Space Complexity). 
 
Hashing : Hashing: Hash Functions, Hash Tables, Collision Handling: Chaining, Open 
Addressing, Applications of Hashing: Hash Map. 
 
Graph:​ ​ ​ ​ ​ ​ ​ ​ ​  
Concept & terminologies, Graph Representation – Adjacency matrix, adjacency list, 
Traversals – BFS & DFS, Application of BFS, DFS, Backtracking. 
 

Course Title: Data Structures (CORE : PRACTICAL ) 
Course Code: UG-COM-201  
Semester : III 
Credits ​ : 01 
Marks         ​ : 25 
Duration​ : 30 hours 

 
List of Experiments: 

Programs using C / Java language that covers the following concepts: 

 
1.​ Implement a singly linked list with fundamental operations.​ ​ ​        (2) 

●​ Implement node creation, insertion (beginning, end, specific position), deletion, 

and traversal. 

●​ Use Case : Develop a program to store and manage student records (Name, Roll 

Number, Marks). 

2.​ Implement a Doubly linked list​ ​ ​ ​ ​ ​ ​        (2) 

●​ Implement forward and backward traversal, insertion, and deletion at different 

positions. 

●​ Use Case: Used in browser history (back/forward navigation), music players, and 

scheduling applications. 

3.​ Represent polynomials using linked lists and perform addition of two polynomials.      (1) 

4.​ Implement Stack and push, pop, peek, and isEmpty operations.​ ​ ​        (1) 



 

5.​ Convert an infix mathematical expression to postfix notation using a stack. ​        (1) 

6.​ Evaluate a postfix expression using a stack.​ ​ ​ ​ ​ ​        (1) 

7.​ Implement Queue and perform enqueue, dequeue, front, and isEmpty operations.         (1) 

●​ Use Case : Implement Movie Ticket Booking Queue 

8.​  Implement a BST with fundamental operations.​ ​ ​ ​ ​       (1) 

9.​ Implement preorder, inorder, and postorder traversals in BST.​ ​ ​       (1) 

10.​Represent a graph using adjacency matrix and adjacency list.​ ​ ​       (2) 

11.​Implement Graph Traversal (DFS & BFS).​​ ​ ​ ​ ​       (2) 

●​ Use Case : Develop a social network graph, where nodes represent users and 

edges represent friendships. 

REFERENCES: 

Mandatory Reading: 

1.​ Horowitz,E., Sahni,S. (2008). Fundamentals of Data Structures in C, University Press. 
 
Supplementary Reading 

1.​ LangsamYedidyah,  Augenstein   J.   Moshe, Tenenbaum   M.A aron ,(2018),Data 
Structure using C, Pearson Education. 

2.​ Richard.G, Behrouz.F, Data Structures: A Pseudocode Approach with C, Cengage 
Learning.  

 
Web References 

1.​ https://www.tutorialspoint.com/data_structures_algorithms 
2.​ https://www.w3schools.in/data-structures-tutorial 
3.​ https://www.programiz.com/dsa 
4.​ https://www.geeksforgeeks.org/data-structures/ 
5.​ https://www.javatpoint.com/data-structure-tutorial 

*********************************************************** 
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https://www.w3schools.in/data-structures-tutorial
https://www.programiz.com/dsa
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Course Title: Object Oriented Programming (CORE: THEORY) 
Course Code: UG-COM-202 
Semester: III 
Marks: 75 
Credits: 3 
Duration: 45 hours 
 

Course Prerequisites: Nil 

Course Objectives: 

●​ To teach the basic concepts and techniques which form the object oriented programming 
paradigm. 

●​ To introduce object oriented programming (OOP) using Java. 

Course Outcomes: 

Upon completion of the course students will be able to: 

CLO-1: Apply fundamental object-oriented concepts in problem solving. 

CLO-2: Identify classes, their members and relationships between them. 

CLO-3: Implement the object oriented model in any object oriented language. 

CLO-4: Develop applications to solve real world problems. 

 

SYLLABUS: 

 

Module I: Introduction ​ ​ ​ ​ ​ ​ ​ ​ [15 HRS] 

Principles of OOP: Programming paradigms. Basic concepts in OOP. OOP: major principles - 
encapsulation, abstraction, inheritance, polymorphism. Benefits of OOP. Applications of OOP. 

Introduction to Java : Basics of Java programming, Data types, Variables, Operators, Control 
structures including selection, Looping, Java methods, Overloading, java.Math class, Arrays in 
java. 

 

 



 

Module II Principles of OOP​ ​ ​ ​ ​ ​ ​  [15 HRS] 

Basics of objects and classes in java, Constructors, Finalizer, Visibility modifiers, Methods and 
objects, object serialization, Inbuilt classes like String, Character, String Buffer, File, this 
reference. 

Inheritance and Polymorphism: Inheritance in java, Super and subclass, Overriding, java.lang. 
Object class, Polymorphism, Dynamic binding, Generic programming, Casting objects, Instance 
of operator, Abstract class, Interface in java, Package in java, java.util package. 

 

Module III: Exceptions, Multi-threading and GUI programming: ​ ​ [15 HRS] 

Event and GUI programming: Design patterns – what and why? It's classification. Introduce the 
Observer design pattern. Event handling in java, Event types, Mouse and key events, GUI 
Basics, Panels, Frames, Layout. 

Managers: Flow Layout, Border Layout, Grid Layout, GUI components like Buttons, Check 
Boxes, Radio Buttons, Labels, Text Fields, Text Areas, Combo Boxes, Lists, Scroll Bars, Sliders, 
Windows, Menus, Dialog Box, Applet and its life cycle. 

Multithreading in java: Multithreading in java, Thread life cycle and methods, Runnable 
interface, Thread synchronization. 

Exception handling: Exception handling – what and why? Try and catch blocks. Multiple catch 
blocks. Nested try, finally block, throw keyword, throw keyword. Custom Exception. 
Introduction to the Collections Framework. 

 

Course Title: Object Oriented Programming (CORE: PRACTICAL) 
Course Code: UG-COM-202 
Semester: III 
Marks: 25 
Credits: 1 
Duration: 30 hours 
 

List of Practical Work: 

1.​ Classes and Instances (2 hours) 

●​ Create classes with attributes and methods. 
●​ Instantiate objects from those classes. 



 

●​ Demonstrate different object states using constructor methods. 

2.​ Working with the java.Math class (2 hours) 

●​ Use methods from the java.lang.Math class, such as Math.pow(), Math.sqrt(), 
Math.random(), and others. 

●​ Implement a program that calculates the area of a circle or solves quadratic 
equations. 

3.​ Inheritance (2 hours) 

●​ Create a base class and derived classes. 
●​ Demonstrate method overriding and constructor chaining. 
●​ Show how inheritance allows reuse and extension of existing classes. 

4.​ Composition vs. Inheritance (2 hours) 

●​ Implement a problem using inheritance and then refactor the same problem 
using composition. 

●​ Compare the advantages and limitations of both approaches. 

5.​ Polymorphism, Abstract Classes, and Interfaces (2 hours) 

●​ Implement polymorphic behavior by overriding methods in subclasses. 
●​ Use abstract classes to define common behavior. 
●​ Demonstrate interface usage for contract-based programming. 

6.​ Algorithm and Data Structures (2 hours) 

●​ Implement simple algorithms like sorting (e.g., Bubble Sort) and searching 
(e.g., Binary Search). 

●​ Work with basic data structures like arrays, linked lists, and stacks. 

7.​ Utilizing the java.util Package (2 hours) 

●​ Use commonly used utility classes like ArrayList, HashMap, and LinkedList. 
●​ Perform operations such as adding, removing, and retrieving elements from 

collections. 

8.​ Event Handling and GUI (2 hours) 

●​ Create a GUI application using components such as buttons, labels, text fields. 
●​ Implement event handling for user interactions like mouse clicks or keyboard 

input. 
●​ Use layout managers to arrange components in the window. 

 



 

9.​ I/O Programming (4 hours) 

●​ Implement file reading and writing using Java I/O streams (e.g., FileReader, 
BufferedReader). 

●​ Work with file handling in various formats like text files and CSV files. 

10.​Exception Handling (4 hours) 

●​ Implement try-catch blocks to handle exceptions. 
●​ Demonstrate custom exceptions. 
●​ Practice exception chaining and multi-level exception handling. 

11.​Multi-threading (4 hours) 

●​ Create threads using Thread class or Runnable interface. 
●​ Synchronize threads to avoid conflicts while accessing shared resources. 
●​ Demonstrate the lifecycle of a thread (start, run, and finish). 

12.​Collections Framework (2 hours) 

●​ Work with different collection classes like ArrayList, HashSet, and HashMap. 
●​ Perform operations such as sorting, filtering, and iterating through collections. 

 

REFERENCES: 

 

MANDATORY: 

Deitel, P., & Deitel, H. (2011). Java How to program. Prentice Hall Press. 

 

SUPPLEMENTARY: 

1. Naughton.P, Schildt.H, (2000), Java 2 – The Complete Reference TMH publications 

2. Patrick,N. (1997). The Java Handbook –TMH publications 

3. Mughal, K. A., & Rasmussen, R. W. (2003). A programmer's guide to Java certification: 

A comprehensive primer. Addison-Wesley Professional. 

4. Flanagan, D. (2004). Java examples in a nutshell. 

5. Arnold, G., H.(2005 )“The Java Programming Language” Addison-Wesley Professional. 



 

 

WEB BASED: 

1. www.javapoint.com 

2. www.tutorialspoint.com 
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Course Title:  Front End Web Development (SEC: THEORY) 
Course Code: UG-COM-SEC6 
Semester: - 
Credits: 2  
Marks: 50 
Duration: 30 hours 
 
Course objectives: 

●​ Equip students with the necessary skills to design and build web pages using HTML5, 
CSS3, and JavaScript, enabling them to create interactive and visually appealing web 
interfaces. 

●​ Teach students to implement essential design principles such as usability, accessibility, and 
responsiveness, while using advanced CSS3 features and JavaScript for dynamic 
functionality. 

Course Outcomes: 

On completion of the course students will be able to: 

CLO1: Create structured and responsive web content using HTML5 and CSS3, including 

advanced styling techniques such as grids, animations, and transitions. 

CLO2: Use JavaScript to add interactivity to web pages, including DOM manipulation, event 

handling, and form validation. 

CLO3: Apply advanced HTML5 features (e.g., multimedia, geolocation, web storage) and CSS3 

properties (e.g., 2D/3D transforms, transitions) to enhance user experience. 

CLO4: Build a fully functional static web application that integrates HTML5, CSS3, and 

JavaScript to provide an interactive and user-friendly interface. 

Module I: Web Basics, HTML5, and CSS3  ​ ​ ​ ​ ​ [20 Hours] 

Web Basics - Introduction to clients, servers, communication, and Internet protocols (HTTP, Web 
Clients, and Servers). 
HTML5 - Basic HTML structure and tags, semantic HTML, multimedia embedding (video, 
audio), forms, and APIs (geolocation, web storage). 
CSS3 - Styling techniques including layout management (box model, grid, flexbox), positioning, 
text effects, custom fonts, and background techniques. Advanced CSS3 features such as 
transitions, animations, 2D/3D transforms, and media queries for responsive design. 
 

Module II: Dynamism in UI ​ ​ ​ ​ ​ ​ ​ [10 Hours] 



 

JavaScript Basics - Variables, data types, operators, conditionals, loops, functions, and events. 
DOM manipulation using JavaScript: accessing elements (getElementById, innerHTML), form 
validation. 

Introduction to JQuery - Brief overview of JQuery and its basic functionalities focusing on 
simplifying DOM manipulation and event handling. 

 
 
Course Title: Front End Web Development (SEC: PRACTICAL ) 
Course Code: UG-COM-SEC6 
Semester: I/II/III 
Credits ​ : 01 
Marks         ​ : 25 
Duration​ : 30 hours 

 

List of Practical Work: 

1.​ HTML Practical [8 Hours]: 

1.​ Create a webpage with various HTML elements, including text formatting, tables, 
images, forms, and embedded videos. 

2.​ Tasks include using meta tags and forms to capture user input. 

2.​ CSS Practical [8 Hours]: 

1.​ Style the created HTML content with CSS: Design a navigation bar, create a CSS 
Grid, round images, and build an interactive form using advanced CSS 
techniques. 

2.​ Tasks include creating CSS3 transitions, sticky footers, and animations (like hover 
effects and buttons). 

3.​ JavaScript Practical [8 Hours]: 

1.​ Develop JavaScript functions for tasks such as string formatting (e.g., capitalizing 
the first letter of each word), form validation (e.g., validating emails and credit 
card numbers), and performing DOM manipulation. 

2.​ Tasks include manipulating data and updating the user interface based on user 
input. 

4.​ Mini Project [6 Hours]: 

1.​ Design and build a simple static web application that integrates all learned 
concepts from HTML, CSS, and JavaScript. The project should demonstrate basic 



 

functionality (such as dynamic interaction or form validation) and include 
responsive design principles. 

 

REFERENCE BOOKS:  

MANDATORY: 

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

Web-Based Resources: 

●​ W3Schools 
●​ TutorialsPoint: HTML 
●​ TutorialsPoint: CSS 
●​ TutorialsPoint: JavaScript 
●​ TutorialsPoint: JQuery 
●​ Udemy Web Development Courses 

 

 ***************************************************************** 

 
 

https://www.w3schools.com
https://www.tutorialspoint.com/html/index.htm
https://www.tutorialspoint.com/css/index.htm
https://www.tutorialspoint.com/javascript/index.htm
https://www.tutorialspoint.com/jquery/index.htm
https://www.udemy.com/courses/development/web-development/


 

MULTIDISCIPLINARY COURSES (MDC) to be offered to BA/BSc. Students 

(Revised Syllabus to be offered from Academic Year 2025 - 2026) 

 

Course Title: Fundamentals of Data Analysis (MDC:THEORY) 
Course Code : UG-COM-MDC5 
Semester : - 
Marks: 50 
Credits: 2 
Duration: 30 Hrs 
​
Preference : This course is for students interested in performing statistical analysis, Data 
Analysis and Data Visualisation. 

 

Course Objectives: 

●​ Develop skills to manipulate and analyze data. 

●​ Create data visualizations to communicate insights. 

 
Course Learning Outcomes: 

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

CLO-1:Apply data collection methods and techniques for importing, cleaning, and structuring 
data in Excel. 

CLO-2: Demonstrate the ability to create effective data presentations using various graphs, 
charts, and plots.   

CLO-3: Utilize basic tools for EDA, including probability and summary statistics. 

CLO-4: Create interactive dashboards and charts for effective data exploration and presentation 
using tableau. 

 
SYLLABUS 

Module I​ ​ ​ ​ ​ ​ ​ ​ ​ ​       [15 HRS] 
Introduction to Data Analysis: Importance of Data Analysis in Various Disciplines, Types of 
Data (Categorical, Numerical, Text), Data Sources and Collection Methods, Overview of Excel 
for Data Analysis. 

Data Preprocessing and Cleaning: Data Cleaning Techniques, Handling Missing Data( Types 
of missing data), Techniques for handling missing data,  Outlier Detection and Treatment, Data 
Transformation and Scaling, Importing Data into Excel, Data Cleaning in Excel, Data 
Transformation Techniques, Structuring Data Tables for Analysis. 



 

Probability and Statistics  

Probability: 

 Basic Probability Concepts (Conditional Probability, Bayes' Theorem) 

 Probability Distributions (Discrete: Binomial, Poisson; Continuous: Normal, Exponential) 

Statistics :  

Descriptive Statistics  

Measures of Central Tendency (Mean, Median, Mode)   Measures of Dispersion (Variance, 
Standard Deviation, Range, Interquartile Range,  Skewness and Kurtosis), 

 Inferential Statistics  

Sampling Techniques:  Random, Stratified, Cluster 
Estimation (Point and Interval Estimators, Confidence Intervals) 
Hypothesis Testing (t-test, z-test, Chi-Square Test, ANOVA) 
Correlation and Regression Analysis 
Introduction to Statistical Modeling and Model  
 

 
Module II​ ​ ​ ​ ​ ​ ​ ​ ​ ​       [15 HRS]   

Exploratory Data Analysis (EDA) 

EDA Principles and Objectives, Univariate Analysis, Bivariate Analysis, Multivariate Analysis 

Data Visualization​ ​ ​ ​ ​ ​ ​    

Introduction to Data Visualization: Effective Data Presentation, Graphs, Charts, and Plots, 
Visualization Libraries (e.g., Matplotlib, Seaborn) 

Basic tools (plots, graphs and summary statistics) of Exploratory Data Analysis, Philosophy of 
EDA, Creating Dashboards and Interactive Charts, Introduction to Data Visualization tools such 
as power BI or Tableau. 

 
Practicals: Fundamentals of Data Analysis (MDC : PRACTICAL)  

Course Code : UG-COM-MDC5 

Semester : - 

Marks: 50 

Credits: 2 

Duration: 30 Hrs 

 



 

​
List of Experiments: 

1.​ Data Cleaning in spreadsheet - Import a dataset into spreadsheet, Identify missing 
values and handle them, Detect outliers and decide on an appropriate treatment and 
Convert data types.​ ​ ​ ​ ​ ​ ​ ​ (1) 

2.​ Data Transformation and Structuring: Normalize numerical data, Create new 
variables (e.g., calculate a new column based on existing columns), Pivot data to 
reshape it for analysis, Merge or join datasets using spreadsheet functions.​(1) 

3.​  Descriptive Statistics: Calculate and interpret measures of central tendency (mean, 
median) and dispersion (variance, standard deviation) for a dataset, Create summary 
statistics tables using functions.​ ​ ​ ​ ​ (1) 

4.​ Basic Data Visualization: Create various types of charts (bar, line, pie) for given 
datasets, Customize chart elements (titles, labels, legends, colors) to improve 
clarity, Compare and contrast different chart types for effective data presentation.  
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ (2) 

5.​ Exploratory Data Analysis (EDA): Generate histograms and box plots to visualize 
data distributions, Create scatter plots to explore relationships between variables, 
Perform multivariate analysis, such as correlation matrices or heat maps, to identify 
patterns.​ ​ ​ ​ ​ ​ ​ ​ ​ (1) 

6.​ Advanced Data Visualization: Develop interactive dashboards with slicers, pivot 
charts, and dynamic components. Integrate spreadsheet with Power BI/ Tableau and 
create a simple Power BI/Tableau report.​ ​ ​ ​ ​ (2) 

7.​ Dashboard Development: Design a data dashboard with multiple charts and 
slicers, Link interactive elements to update charts dynamically, Present data insights 
effectively through the dashboard.​ ​ ​ ​ ​ ​ (2) 

8.​ Mini Project: Students can choose a dataset of interest or relevance to their 
domain, Apply data preprocessing, descriptive and inferential statistics, and data 
visualization techniques learned in the course, Prepare a report or presentation 
summarizing their findings and insights.​ ​ ​ ​ ​ (4) 

Suggested datasets for practice (Instructor can use other available datasets also) 

1.​ For data cleaning and preprocessing : NYC Airbnb Data – Outlier detection and 
standardization (Inside Airbnb) 

2.​ www.kaggle.com 

REFERENCES: 
 
Mandatory Reading :  

1.​ "Tableau For Dummies" by Molly Monsey and Paul Sochan 
2.​ Statistics for Business and Economics – Paul Newbold, William Carlson, Betty Thorne 

http://insideairbnb.com/


 

 
Supplementary Reading: 

1.​ Introductory Statistics – Sheldon M. Ross 
2.​ Introduction to the Practice of Statistics – David S. Moore, George P. McCabe, Bruce A. 

Craig 
 
WEB REFERENCES: 

1.​ https://public.tableau.com/app/discover/viz-of-the-day 
2.​ https://powerbi.microsoft.com/en-us/blog/ 
3.​ https://d3js.org/ 
4.​ EDA & Visualization: Towards Data Science (towardsdatascience.com) 
5.​ Excel for Data Analysis: Microsoft Learn (learn.microsoft.com) 

******************************************** 

 

 

https://powerbi.microsoft.com/en-us/blog/
https://d3js.org/
https://towardsdatascience.com
https://learn.microsoft.com/en-us/training/


 

Course Title​ : Office Automation (MDC: THEORY)  
Course Code​ : UG-COM-MDC1 
Semester ​ : -  
Credits ​ : 2 
Marks         ​ : 50 
Duration ​ : 30 
 
Preference : This course is for students interested in focusing on practical, user-friendly office 
automation tools and concepts that enhance productivity and efficiency in an office environment.  

Course Objectives:  

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

●​ Study and implement the features of spreadsheets,  and Image/Graphic design tools. 

Course Learning Outcomes: 

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

CLO1:Understand basic Spreadsheet and Presentation Software features. 

CLO2:Analyze the data using various spreadsheet features such as lookup tables, Pivot tables, 

Graphs and other  statistical features. 

CLO3: Explore different features of GIMP and Inkscape tools. 

CLO4: Design an Application using GIMP and Inkscape tools. 

 
Module I 

Spreadsheets:​​ ​ ​ ​ ​ ​ ​ ​ ​  [18 HRS] 

Spread Sheet & its Applications, Spread sheet addressing - Rows, Columns & Cells, Referring 
Cells & Selecting Cells – Shortcut Keys. Entering & Deleting Data- Entering data filling. Find, 
Search & replace, Inserting Data, Insert Cells, Column, rows & sheets, Symbols, Data from 
external files, Frames, Clipart, Pictures, Files etc, Inserting Functions, Manual breaks, Setting 
Formula - finding total in a column or row. 

Mathematical operations: (Addition, Subtraction, Multiplication, Division, Exponentiation), 
Using other Formulae. Formatting Spreadsheets, Sorting, Filtering, Validation, Consolidation, 
and Subtotal. Using Tools – Error checking, Spell Checks, Formula Auditing, Creating & Using 
Templates, Pivot Tables, Tracking Changes, Security, Customization. 

 

Presentation Software and Graphics editor – GIMP ​ ​ ​ ​  



 

Introduction & area of use; Creating a New Presentation; Working with Presentation; Using 
Wizards; Slides & it’s different views; Inserting, Deleting and Copying of Slides; Working with 
Notes, Handouts, Columns & Lists; Adding Graphics, Sounds and Movies to a Slide; Working 
with Objects; Designing &Presentation of a Slide Show; Printing Presentations, Notes, Handouts 
with print options. 

Graphics editor – GIMP  : Introduction, Introducing the Workspace, Learning all the primary 
Tools: Working with Layers, Colors, Filters , Dealing with text and Fonts. Basics of Photo 
editing. 

 

Module II 

Inkscape: - Vector Graphics design: - ​ ​ ​ ​ ​ ​ [12 HRS] 

Introduction: Introduction to Inkscape, Features of Inkscape, Inkscape Interface, learning about 
Raster and Vector Graphics. 

Basic Drawing Skills: Selecting and Manipulating Objects, Drawing and Shaping Objects, 
Arranging Objects. 

Mastering Different Tools: Using Text and Color, layers, groups,  align and distribute, 
transformation tools. 

Applying Special Effects: Learning Blending modes, Distortion, Contour Effects on text, 
Envelope effect, Clip image. tracing image with different modes. 

Saving, Exporting and printing: Different Saving options, exporting your designs into different 
formats for printing, Creating layouts and finalizing content for printing. 

​
Course Title​ : Office Automation (MDC: PRACTICAL)  
Course Code​ : UG-COM-MDC1 
Semester ​ : - 
Credits ​ : 01 
Marks         ​ : 25 
Duration​ : 30 
 

List of Experiments: 
 

Spreadsheet and Presentation Software ​ ​ ​ ​ ​ ​ ​ (4) 

Using formulas and functions: 

To prepare a Worksheet showing the monthly sales of a company in different branch, offices 
(Showing Total Sales, Average Sales).Prepare a Statement for preparing Result of 10 students in 



 

5 subjects (using formula to get Distinction, I Class, II Class and Fail under Result column 
against each student). 

Operating on the sheets: 

Finding, deleting and adding records, formatting columns, row height, merging, splitting 
columns etc. Connecting the Worksheets and enter the data. 

Creating a Chart: 

To create a chart for comparing the monthly sales of a company in different branch offices. 

Using the data consolidate command: 

To use the data consolidate command to calculate the total amount budgeted for all departments 
(wages, travel and entertainment, office supplies and so on) or to calculate the average amount 
budgeted for – say, department office expenses. 

2. Sorting Data, Filtering Data and creation of Pivot tables. 

3. Working on presentation (any open source presentation software such as impress or 
equivalent). 

 

GIMP and Inkscape ​​ ​ ​ ​ ​ ​ ​ ​ ​ (11) 

1.​ Introduction to GIMP workspace. 

2.​ Basic Drawing Skills and using the tools of GIMP. 

3.​ Removing the background and water mark of the image using GIMP. 

4.​ Editing the image using GIMP tools. 

5.​ Introduction to Inkscape tools with properties. 

6.​ Designing the posters on different themes - Inkscape 

7.​ Adding special effects 

8.​ Creating a logo (Vector graphics design) 

9.​ Advanced effects 

10.​Trace image with different modes. 

11.​Use gradient tool to create realistic images. 

REFERENCES:  

Mandatory Reading: 



 

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

2.​ Dinesh Maidasani, (2008), Straight to the Point – MS Office 2003, (1stEd.), Firewall 
Publications. 

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

Ltd. 

2.​ Michael S. Toot, (2017), Master Visually Microsoft Office 2003, (Ed), Visual Publishers. 

3.​ Mansfield, (2017), Mastering WORD 6 for Windows, (Ed), BPB 

4.​ Townsend, (2017), Mastering EXCEL 4 for Windows, (Ed), BPB 

Web References:  
1.​ https://www.guru99.com/excel-tutorials.html  
2.​ https://www.gimp.org 
3.​ https://www.gimp.org/tutorials 
4.​ https://www.javatpoint.com/gimp 
5.​ https://inkscape.org 
6.​ 'https://inkscape.org/learn/tutorials 

​
​

******************************************** 
 

http://www.guru99.com/excel-tutorials.html
https://inkscape.org


 

Course Title​ : Introduction to Python Programming  (MDC: THEORY)  
Course Code​ : UG-COM-MDC2 
Semester ​ : -  
Credits ​ : 2 
Marks         ​ : 50 
Duration ​ : 30 
 
Preference : This course is for students interested in acquiring programming skills and 
technological knowledge. 

Course Objectives:  

●​ To understand the concept of basic computer algorithm and flowchart 
and use the algorithm for various problem solving.  

●​ To implement algorithms using programming language.  
●​ To provide skills of data analysis using Python programming language.  

Course Learning Outcomes: 

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

CLO-1: Understand fundamental programming concepts such as variables, data types, and 
operators. 
 
CLO-2:Implement Python programs using conditional statements and loops. 
 
CLO-3: Demonstrate proficiency in using Python's built-in data structures: lists, tuples and 
dictionaries. 
 
CLO-4: Create and use functions to promote code reusability. 
 
CLO-5: Apply file handling operations. 
 
CLO-6: Create domain specific applications using Python programming. 
 

Module I                                                                                                                [15 HRS]  
Basics of Python Programming: Features of Python, Applications of Python,writing 
and executing Python Program.  
Introduction to Problem Solving Strategies, Program Design tools: Algorithms, 
flowcharts. Basic Algorithms: Exchanging the values, Summation of a set of 
numbers, factorial computation, generation of the Fibonacci series, reversing the 
digits of an integer, base conversion. 
Basic Syntax: Variable and Data Types, Operator, Conditional Statements - if, if- else, Nested 
if-else. Looping – For, While, Nested loops. Control Statements – Break, Continue, Pass 



 

Strings: Accessing Strings, Basic Operations, String slices, Function and methods. 
Tuple and Lists: Introduction, accessing list, Operations, Working with lists, Function and 
Methods. Introduction Accessing tuples, Operations, Working, Functions and Methods.  

 
 

 
Module II                                                                                                         [15 HRS]  

 
Dictionaries:  Introduction, accessing values in dictionaries, Working with dictionaries, 
Properties. 
Functions: Defining a function, Calling a function, Types of functions, Function arguments, 
Anonymous functions, global and local variables.  
Module: Importing module. Math module. Random Module.  
Input-Output: Printing on screen, Reading data from keyboard, Opening and closing file, 
Reading and writing files, Functions. Printing on screen, reading data from keyboard, Opening 
and closing file, Reading and writing files, Functions.  

 
 

Course Title​ : Introduction to Python Programming  (MDC: PRACTICAL)  
Course Code​ : UG-COM-MDC2 
Semester ​ : - 
Credits ​ : 01 
Marks         ​ : 25 
Duration​ : 30 
 

List of Experiments: 
 

1.​ Write a python program to compute a given formula. ​ ​ ​ ​ (1) 
2.​ Write a python program to implement an if else statement. ​ ​ ​ ​ (1) 
3.​ Write a python program to implement nested if else statements.​ ​ ​ (1) 
4.​ Implement for and while loop in python. ​ ​ ​ ​ ​ ​ (2) 
5.​ Write a string manipulation in python. ​ ​ ​ ​ ​ ​ (2) 
6.​ Write a program to implement lists in python.​ ​ ​ ​ ​ (2) 
7.​ Write a python program to implement tuple. ​​ ​ ​ ​ ​ (2) 
8.​ Write a python program to implement a dictionary.​ ​ ​ ​ ​ (2) 
9.​ Write python program to implement function​ ​ ​ ​ ​ (1) 
10.​Write a python program to implement Input-Output File Operations in python.​ (2) 



 

​
​
REFERENCES:  

Mandatory Reading: 
1.​ Dromey, R. G. (1982). How to Solve it by Computer. Prentice-Hall,  
2.​ Inc.. Mark Lutz,Learning Python, O’Reilly Media, Fifth Edition.  

 
Supplementary Reading: 

1.​ Reema Thareja (2020), Python Programming Using problem solving 
approach, Oxford Higher Education 

2.​ Horowith ,E.,Sahni ,S.,Sanguthevar,R. (2008). Fundamentals of Computer 
algorithm, Orient Longman.  

3.​ Alex Martelli, (2006)Python – A Nutshell, O’Reilly Media, Second Edition. 
Wes McKinney, (2012)Python for Data Analysis, O’Reilly Media.  

 

Web References:  
1.​ https://www.w3schools.com  
2.​ https://www.tutorialspoint.com  
3.​ https://www.javatpoint.com  
4.​ https://www.geeksforgeeks.org  
5.​ https://www.guru99.com 

​
​

******************************************** 



 

Course Title​ : E-Learning  (MDC: THEORY)  
Course Code​ : UG-COM-MDC3 
Semester ​ : -  
Credits ​ : 2 
Marks         ​ : 50 
Duration ​ : 30 
 
Preference : This course is for students interested in exploring ICT tools in education and focused 
in understanding Educational Pedagogies and Assessment. 

Course Objectives:  

●​ To understand the basic concept of ICT (Information Communications 
Technology) in education.  

●​ To understand the basic concept of Instructional Design principles.  
●​ To develop E-content in various application areas related to ICT and 

Education.  

Course Learning Outcomes: 

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

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

CLO2: Develop E-Content using the Instructional Design Process and upload on LMS. 

CLO3: Evaluate and apply appropriate E-Learning Strategy to a given topic.  

CLO4: Differentiate between Summative and Formative assessment. 

Module I: Introduction and Course Development ​ ​ ​ ​ [15 HRS]  

Scope and form of E-learning, Role of an E-learning project Phases in E-learning project. 
Instructional Design: The process of Designing Instruction.  
Developing Materials (Story Boarding, Content Integration, and SCORM Compliance). Working 
with L.M.S. ( Learning Management System)- Installation and use of the administrator, teacher 
and student interface; Course Definition, Registration and upload, tracking of results. 
 
Module II: E-learning Strategies & Assessment Design ​ ​ ​ ​ [15 HRS]  
E-Learning Strategies: Simulation, Drill, Interactive Learning, Problem Solving, Tutorials.  

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

 
Course Title​ : E-Learning (MDC: PRACTICAL)  
Course Code​ : UG-COM-MDC3 



 

Semester ​ : - 
Credits ​ : 01 
Marks         ​ : 25 
Duration​ : 30 
 

List of Experiments: 

1. Construct a Mind Map (Free Mind/Mindomo)​ ​ ​ ​ ​ ​ (1)  
2. Create a Storyboard (PPT/Movie Maker/PowToon’s/Storyboardthat) ​ ​ ​ (2) 
3. Screen Recording S/W(Screencast/OBS/Filmora)​​ ​ ​ ​ ​ (2) 
4. Collaborative Tools (G Suite)​ ​ ​ ​ ​ ​ ​ ​ (1) 
5. Creating Blogs-(Blogger/Word Press)​ ​ ​ ​ ​ ​ ​ (2) 
6. Installation, Creation & Running of an LMS-(Moodle/GoogleClassroom​ ​ (1) 
7. Uploading Resources & Activities in the LMS-(Moodle/GoogleClassroom​ ​ (2) 
8.Creating a Complete Course in the LMS​ ​ ​ ​ ​ ​ ​ (2) 

9. Design Rubrics for Scenarios-(Hot Potatoes/Ed puzzle/Poll Everywhere)​ ​ (2) 
 
Mandatory Reading: 
1. Shelly Cashman Gunter.(2011).Teachers Discovering Computers: Integrating Technology in the 

Classroom,(7th ed.).Wadsworth Publishing Co Inc.  

Supplementary Reading: 
1.​ Smith, P. L. & Ragan, T. J.(2008). Instructional design(4rth ed.). New York: 

John Wiley & Sons. ISBN:0471393533  
2.​ M.D. Roblyer, Aaron H. Doering(2018). Integrating Educational Technology 

into Teaching: Student Value Edition (8th ed.). Publisher: Pearson ISBN-10: 
013289680X, ISBN-13:978- 0132896801.  

3.​ Dick, W., Carey, L., & Carey, J. O.(2014). The systematic design of instruction 
(8th  ed.). Boston 

Web References:  

1.https://www.udemy.com/course/instructional-design-for-elearning/  
2.https://nptel.ac.in/courses/127101013/  
3.https://nptel.ac.in/courses/121105010/  
4. https://www.plesyoutube.com/watchv=0flnAoX9QEw  
5.https://nptel.ac.in/content/storage2/nptel_data3/html/mhrd/ict/text/121106012/lec13.pdf  

​
​

********************************************  



 

Course Title​ : Introduction to R Programming  (MDC: THEORY)  
Course Code​ : UG-COM-MDC4 
Semester ​ : -  
Credits ​ : 2 
Marks         ​ : 50 
Duration ​ : 30 
 
Preference : This course is for students interested in performing statistical analysis and Data 
Visualisation. 

Course Objectives:  

●​ To make the student understand the fundamentals of R language. 
●​ To implement algorithms using R.  
●​ To connect R with other data sources and perform computation 
●​ To use R for plotting charts and graphs  

Course Learning Outcomes: 

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

CLO1 : Develop solutions to problems  and implement these solutions in R. 

CLO2 : Use R with various data sources and perform computation. 

CLO3 : Solve mathematical problems using R. 

CLO4 : Plot charts and graphs using R.  
 
Module I​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [15 Hrs] 
Introduction to R: 
R console to perform basic arithmetic operations, display strings and workspace variables, R 
Overview. 
R Data Types:  
Determining the data type of a variable, boolean, integer, numeric, character, complex 
and raw. Vectors, Lists, Matrices, Data Frames, Factors and Arrays 
R Operators:  
Arithmetic Operators, Relational Operators, Logical Operators, Assignment Operators 
Miscellaneous Operators (Colon, %in% and %*%) 
Control Flow and Iterations:  
The if, if-else, if – else if-else and switch statements, while and for loops, 
loops for vectors, matrices, data frames and lists. Programs to test 
understanding of the same. 
 
Module II ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ [15 Hrs] 



 

 
Functions in R:                                                                                                   
Writing an R function, Nested Functions, Function Scoping, Recursion, Loading an R 
package, Mathematical Functions, Cumulative sums and products, Calculus, Input and 
Output operations, Selection and Bubble sort, Linear and Binary Search. 
R Data Interfaces: R and Database Connectivity , creating and dropping tables, inserting data 
and updating table rows, querying and querying with filters. 
R and CSV files – Inputting, Reading, Writing to and Analyzing csv files. 
R and Spreadsheets – Reading from, writing to and analyzing spreadsheets 
R and XML files – Reading and processing XML files 
Charts and Graphs : Generating Pie charts, Bar Charts and Line Graph. 
 
 
Course Title​ : Introduction to R Programming  (MDC: PRACTICAL)  
Course Code​ : UG-COM-MDC4 
Semester ​ : - 
Credits ​ : 01 
Marks         ​ : 25 
Duration​ : 30 
 

List of Experiments: 
 

1.​ R-Programming Basics: Installing R Studio, Using R console to perform basic arithmetic 
operations, display strings and workspace variables. ​ ​ ​ (1) 

2.​ Data types in R. ​ ​ ​ ​ ​ ​ ​ ​ ​ (1) 
3.​ Data Structures: Vectors, Lists, Matrices, Data Frames, Factors and Arrays​​ (3) 
4.​ Operators in R.​ ​ ​ ​ ​ ​ ​ ​ ​ (1) 
5.​ Control Flow and Iterations.​ ​ ​ ​ ​ ​ ​ ​ (3) 
6.​ Functions in R.​ ​ ​ ​ ​ ​ ​ ​ ​ (2) 
7.​ R Data Interfaces: R and Database Connectivity ,creating and dropping 

tables, inserting data and updating table rows, querying and querying with filters.  (2) 
8.​ Charts and Graphs : Generating Pie charts, Bar Charts and Line Graph.​ ​ (2) 

​
​
REFERENCES:  

Mandatory Reading: 
1. K. G. Srinivasa, G. M. Siddesh et al, Statistical Programming in R, Oxford University Press. 

Supplementary Reading: 
1. Sandip Rakshit, R Programming for Beginners, McGraw Hill Education. 
2. Tilman M. Davies,The Book for R, No Starch Press. 



 

3. Emmanuel Paradis, R Programming for Beginners. 

Web References:  
 

1.​ https://www.tutorialspoint.com/r/index.htm 
2.​ https://www.javatpoint.com/r-tutorial 
3.​ https://www.w3schools.com/r/ 
4.​ https://www.programiz.com/r 
5.​ https://intellipaat.com/blog/tutorial/r-programming/ 

​
​

********************************************​
 

 

https://www.tutorialspoint.com/r/index.htm
https://www.javatpoint.com/r-tutorial
https://www.w3schools.com/r/
https://www.programiz.com/r
https://intellipaat.com/blog/tutorial/r-programming/


Annexure C​  
Department of Computer science 

Syllabus for Short Term Certificate  Courses 

 

Course Title : Internet of Things (IOT) Course Code :  

Semester :  

Credits : 02 

Marks   : 50 

Duration : 30 

 

Course Prerequisites:   Student who has passed 12th and Pursuing/Passed 
BE/B.Tech/BCA/BSc/Bvoc/ any equivalent degree in related fields.  

Course Objectives::  

•​ Understand the fundamentals of   Internet of Things (IoT) 

•​ Develop Hands-On Skills in simple IoT System Design and Implementation prototypes 

•​ Explore IoT Communication Protocols and Networking 

 

Course Learning Outcomes: 

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

CLO1: Understand the fundamental concepts of IoT, including architecture, protocols, and 

real-world applications. 

CLO2: Develop practical skills in programming Arduino, interfacing sensors and actuators, and 

to connect to cloud services. 

 

Syllabus:   

Module 1:  

Introduction to IOT :Understanding IoT fundamentals , IOT Architecture and protocols  , 
Real time Examples of IoT and Overview of IoT components and IoT Communication 
Technologies  



Arduino Simulation Environment :Arduino Uno Architecture , Setup the IDE, Writing 
Arduino Software, Basics of Embedded C programming for Arduino , Interfacing LED, 
push button and  buzzer with Arduino . 

Sensor & Actuators with Arduino :Overview of Sensors working  Interfacing of 
Temperature, Humidity with Arduino interfacing of Actuators with Arduino. Interfacing 
of Relay Switch and Servo Motor with Arduino  

 

Module 2: 

Basic Networking with ESP8266 WiFi module: Basics of  Wireless Networking  
,Introduction to ESP8266 Wi-Fi Module  and Posting sensor(s) data to web server  
 IoT Protocols  :M2M vs. IOT  Communication Protocols  
 Cloud Platforms for IOT :Virtualization concepts and Cloud Architecture,  Cloud services - - 
- SaaS, PaaS, IaaS Study of IOT Cloud platforms  ThingSpeak API and MQTT, Interfacing 
ESP8266 with Web services  
 
 
Mandatory Reading: 
1. Rajkamal, (2010), Embedded Systems – Architecture, Programming and Design, (2nd 
ed.), Tata McGraw Hill. 
2. Arshdeep Bahga and Vijay Madisetti, Internet of Things - A Hands-on Approach, 
Universities Press, 2015 
 
Supplementary Reading: 
1. Jerker Delsing, IoT Automation: Arrowhead Framework, CRC Press. 
2. Surjeet Dalal, Vivek Joglan, Dac Lhuyang Le, Green Internet of Things for Smart 
Cities, CRC Press. 
3. Raspberry Pi Cookbook, 3rd Edition, Simon Monk, Publisher: O'Reilly Media, Inc., 
2019. 
4. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, 
David Boyle, (2014), From Machine-to-Machine to the Internet of Things: Introduction 
to a New Age of Intelligence, (1st ed), Academic Press. 
5. David Jensen, Beginning Azure IoT Edge Computing: Extending the Cloud to the 
Intelligent Edge, Microsoft Azure. 
 
Web References: 
1. https://www.tutorialspoint.com/internet_of_things/index.htm 
Syllabus_Semester V and VI (2025-26), Department of Computer Science, Parvatibai 
Chowgule College Page 31 of 53 
2. https://www.arduino.cc/ 
3. http://www.zdnet.com/article/m2m-and-the-internet-of-things-a-guide 
4. https://www.raspberrypi.org/ 



5. www.thingspeak.com 
6. https://blynk.io/ 

*********************************************************** 

 

 



Course Title: Certificate Course on Human Computer Interface 
Course Code:  
Marks: 50 
Credits: 2 
Duration: 30 HRS 
 
Prerequisite Courses: Nil 
 
Course Objectives: 
To understand basic concept of Human Computer Interface. 
To develop a prototype using a Prototyping Tool. 

Course Outcomes:  
On completion of this certificate the student will be able to: 

CO-1: Understand the principles and concepts of HCI Design.  

CO-2: Demonstrate a protype for a system. 

 
SYLLABUS 
 
UNIT I: Introduction to Human Computer Interaction                                       [15 HRS] 
Theory- 5 hours 
Practical- 10 hours 
Human-Computer Interaction, Evaluating Designs, Importance of user Interface, Importance 
of good design, Benefits of good design, principles & heuristics of good design. 
Importance of: Human characteristics, Human consideration, Human interaction speeds, 
Understanding business functions. User centered design- Need-finding: Participant 
Observation, Interviewing, Additional Need finding, contextual inquiry & persona. 
 
Practical: 
Paper Prototyping using templates  
Conducting survey interview and summarizing the result  
Persona- conducting contextual interview and developing persona  
 
UNIT II: Rapid Prototyping and Graphical Interface Design                             [15 HRS]                                
Theory- 5 hours 
Practical- 10 hours 
 
Rapid Prototyping: Story boarding. Paper Prototyping and Mockup, Video Prototyping, 
Creating and Comparing Alternatives. Heuristics (guidelines) for design. 
Graphical Interface Design: Graphical user interface, standards such as Microsoft windows 
HCI guidelines, Windows: Navigation schemes selection of window; Selection of devices 
based and screen-based controls, Components, Text and messages, Icons, Multimedia, 
Colors., controls, help & error messages design. 
 
Practical: 
GUI design- form design, menu design, help, error messages. 



Web UI design- pages, navigation, controls, Page submission – Asynchronous. 
 
REFERENCES: 
MANDATORY: 

1.​Alan.C, Robert.R. About Face 2.0: The Essentials of Interaction Design, Wiley( 3rd 
ed.). Wiley. 

2.​ Alan.D, Janet.F, Gregory D. and Russell,B. Human-Computer Interaction,(3rd ed.). 
Prentice Hall. 

 
SUPPLEMENTARY: 
 

1.​ Ben.S, Catherine .P. Designing the User Interface: Strategies for Effective 
Human-Computer interaction(5th ed.). Pearson. 

2.​Donald.A.N. The Design of Everyday Things (3rd ed.). Basic Books. 
 
WEB BASED: 
 

1.​  http://hcibib.org/ 
2.​ https://www.tutorialspoint.com/human_computer_interface/index.htm 
3.​ https://www.academia.edu/4955516/Wiley_The_Essential_Guide_to_User_Interfa
ce_Design_3rd_Ed ition_Apr_2007?auto=download 
4.​   https://www.slideshare.net/busaco/hci-2015-110-humancomputer-interaction- 
overview ?qid=1c116f30-ec87- 4eb4-a375-49b2bbe65d75&v=&b=&from_search=2 
5.​   
https://arl.human.cornell.edu/879Readings/Interaction%20Design%20-%20Beyond%20H
uman-Computer%20Interaction.pdf 

 
*********************************************************** 

http://hcibib.org/
http://www.tutorialspoint.com/human_computer_interface/index.htm
http://www.academia.edu/4955516/Wiley_The_Essential_Guide_to_User_Interface_Design_3rd_Ed
http://www.academia.edu/4955516/Wiley_The_Essential_Guide_to_User_Interface_Design_3rd_Ed
http://www.slideshare.net/busaco/hci-2015-110-humancomputer-interaction-


Annexure I 
 

PSO’s For MSc in (IT) Programme 
 

 
PSO1: Design and develop alternative software solutions by 

following standard software development practices and 
implement by using suitable programming languages and 
platforms.   
 

PSO2: Demonstrate research and analytical skills in advanced areas of 
computer science such as Natural Language Processing, 
Information Retrieval, Blockchain Technology, Information 
Security to name a few, while exploring to meet current trends 
in the IT Industry. 
 
 



(New syllabus for elective course for PGDCA to be offered from Academic  

Year 2025 - 2026) 

 

Course Title: Introduction to Data Analysis 
Course Code: PGD-CA.E.16. 
Credits: 3 
Marks: 75 
Duration : 45 

​
 Prerequisites Course: Nil  

Course Objectives: 

●​ Understand the fundamentals of Data Analysis concepts. 
●​ Visualize data effectively and develop Business Intelligence reports. 

  

Course Learning Outcomes: 

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

CLO1: Explain key concepts of data analysis, including data types, collection 
methods, and the role of data in decision-making. 

CLO2: Perform data cleaning and preprocessing to handle missing values, duplicates, 
and inconsistencies using Excel, Tableau, and Power BI. 

CLO3: Apply basic statistical techniques to explore and summarize data. 

CLO4: Create interactive data visualizations and dashboards in Tableau and Power 
BI to communicate insights effectively. 

CLO5: Develop business intelligence reports and dashboards for industry use cases 
like sales analysis, customer behavior, and financial trends. 

  

SYLLABUS 

Module I: Introduction to Data Analysis:                                                  ​         ​       
(15 Hours) 



Introduction to Data Analysis: Definition & Importance, Real-world Applications 
(Business, Healthcare, Marketing, Finance). Types of Data: Structured vs. Unstructured 
Data, Quantitative vs. Qualitative Data, Time-Series vs. Cross-Sectional Data. The Data 
Analysis Process: Problem Definition, Data Collection, Data Cleaning, Exploratory Data 
Analysis (EDA), Data Visualization, Interpretation & Decision-Making. 

Data Collection & Preparation: Primary vs. Secondary Data Sources, Data Collection 
Methods, Introduction to Data Ethics & Privacy: GDPR, Data Security, Bias in Data. 

Data Cleaning & Preprocessing: Importing Data into Tableau & Power BI, Handling 
Missing Values, Standardizing Data Formats (Dates, Text, Categories), Detecting and 
Removing Duplicates, Fixing Errors and Outliers, Data Transformation Basics 
(Pivoting, Merging, Filtering) 

  

Module II: Statistical Data Analysis and Visualization.                      ​         ​       
(20 Hours)   

Descriptive Statistics: Measures of Central Tendency (Mean, Median, Mode), 
Measures of Dispersion (Variance, Standard Deviation, Range), Understanding Data 
Distributions (Normal, Skewed, Outliers, Kurtosis). Data Relationships & 
Correlation: Understanding Correlations (Positive, Negative, None). 

Probability Theory & Data Analysis: Basics of Probability in Data Analysis, 
Random Variables & Probability Distributions (Binomial, Poisson, and Normal 
Distributions, Importance of Probability in Predictive Analytics. 

Inferential Statistics: Sampling Techniques: Random, Stratified, Cluster, 
Estimation (Point and Interval Estimators, Confidence Intervals), Hypothesis Testing 
(t-test, z-test, Chi-Square Test, ANOVA), Correlation and Regression Analysis, 
Introduction to Statistical Modeling and Model. 

Data Visualization: Importance of Data Visualization in Decision-Making, Principles 
of Effective Visualization, Choosing the Right Chart for Data: Bar Charts, Line 
Graphs, Pie Charts, Heatmaps, Scatter Plots, Histograms. 

Hands-on Data Visualization with Tableau and Power BI: Importing & Exploring 
Data in Tableau, Creating Basic Charts & Graphs, Using Filters & Parameters for 
Interactive Visuals, Designing Dashboards for Business Insights. 

Module III: Business Intelligence & Data-Driven Decision Making   ​         ​       
(10 Hours)   

Introduction to Business Intelligence: Difference Between BI & Data Analysis, 
How Companies Use BI for Strategic, Planning, Overview of BI Tools (Power BI, 



Tableau, Google Data Studio) 

Advanced Data Reporting and Dashboards: KPI Metrics & Performance Tracking, 
Creating Multi-Layer Dashboards in Tableau & Power BI, Real-Time Data Reporting, 
Best Practices for Dashboard Design. 

Case Studies and Real-world Applications: Retail Sales Analysis: Understanding 
consumer buying patterns, Healthcare Data Analytics: Patient trends & medical 
insights, Financial Data Analysis: Stock market trends & investment insights, 
Marketing Analytics: Customer segmentation & campaign performance. 

Data-Driven Decision Making and Storytelling: Importance of Data Storytelling in 
Business, Communicating Insights Effectively, creating a Data-Driven Presentation, 
Final Project Presentation 

Course Title: Introduction to Data Analysis 
Course Code: PGD-CA.E.16. 
Credits: 1 
Marks: 25 
Duration : 30 

​
List of Experiments: 

1.​ Data Collection & Preprocessing: Import datasets into Tableau & Power BI, 
Handle missing values, duplicates, and outliers, Standardize data formats (dates, text, 
categories), Transform data (pivoting, merging, filtering).                                 
(1P) 
2.​ Exploratory Data Analysis (EDA): Calculate measures of central tendency 
(mean, median, mode), Compute dispersion metrics (variance, standard deviation, 
range), Identify data distribution (normal vs. skewed), Detect outliers using boxplots.     
​ (2P) 

3. ​ Probability Distributions & Random Variables: Generate binomial, Poisson, 
and normal distributions, Compute probabilities for events in datasets, Simulate 
random sampling & compute confidence intervals                                 
(2P) 

4. ​ Hypothesis Testing & Inferential Statistics in Power BI: Perform t-tests 
(comparing two sample means), Conduct chi-square tests (for categorical data 
relationships), Run ANOVA (comparing multiple groups).                                 
(2P) 

5. ​ Data Visualization in Tableau/Power BI: Design bar charts, histograms, and 
pie charts, Create scatter plots for correlation analysis, Use heatmaps for 
multi-variable representation.                                 



(2P) 

6. ​ Building Dashboards in Tableau/Power BI: Import datasets & create 
summary statistics, Apply filters, parameters, and calculated fields, Design interactive 
dashboards for executive reporting.                                 
(2P) 

7. ​ Business Intelligence Case Study – Marketing Analytics, compare campaign 
performance using visualization tools, Use A/B testing results to suggest data-driven 
marketing strategies, Present insights using Power BI dashboard.                    ​
(2P) 

8. ​ Final Project – Data-Driven Decision Making: Define a business problem & 
select a dataset, Perform data cleaning, statistical analysis, and visualization, Create 
an interactive dashboard in Tableau or Power BI                                 
(2P) 

 

 

REFERENCES: 

Mandatory Reading: 

1. Provost, F., Fawcett, T. (2013). Data Science for Business: What You Need to 
Know 

about Data Mining and Data-Analytic Thinking. United States: O&#39;Reilly Media. 

2. Bruce, P., Bruce, A. (2017). Practical Statistics for Data Scientists: 50 Essential 

Concepts. United States: O&#39;Reilly Media. 

 
Supplementary Reading: 

1. Knaflic, C. N. (2015). Storytelling with Data: A Data Visualization Guide for 
Business 

Professionals. Germany: Wiley. 

2. Milligan, J. N. (2019). Learning Tableau 2019: Tools for Business Intelligence, 
Data 

Prep, and Visual Analytics, 3rd Edition. Germany: Packt Publishing. 

 



Web References: 

1. https://www.tableau.com/learn/training 

2. https://learn.microsoft.com/en-us/power-bi/ 

3. https://www.khanacademy.org/math/statistics-probability 

4. https://towardsdatascience.com/ 

5. https://support.google.com/datastudio/ 
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Annexure II 
Summary of the changes incorporated in PGDCA syllabus 

 
 

Semes
ter 

CLOs/PSOs
/ 
Course 

Existing Changes suggested Reason 

I 
PGD-CA.C.1 

Problem 
Solving and 
Introduction 
to    
Programmin
g 

CLO1: Explain problem 
solving strategies.  

CLO2: Draw a flowchart 
for a given problem.  

CLO3: Write an algorithm 
for a given problem. 

CLO4: Implement sorting 
and searching 
algorithms. 

CLO5: Recognize and 
incorporate 
programming elements 
such as loops, decision 
making, functions, 
string, list, tuple, 
dictionary and files in 
to applications that 
solve real world 
problems. 

CLO6:Develop 
problem-solving and 
programming skills 
using the OOP 
concept. 

CLO1: Write an algorithm and draw a 
flowchart for a given problem 
CLO2: Write programs using 
conditional statements, loops and 
strings 
CLO3: Apply required List,Tuple, 
dictionary and function 
CLO4: Develop problem-solving and 
programming skills using the OOP 
Concept. 
CLO5: Write Python program specific 
to the domain of the given problem 

Re-Written to 
make 
it 
measurable. 
 

 PGD-CA.C.
2  
Web Design 

CLO1: Design Content for a 
web application. 
CLO2: Style content so as to 
provide an effective User 
Interface. 
CLO3: Provide for 
dynamism in the User 
Interface to enhance 
usability. 
CLO4: Develop a static web 
application. 

CLO1: Design content for a web 
application. 
CLO2: Style content to provide an 
effective User Interface. 
CLO3: Implement dynamism in the 
User Interface to enhance usability. 
CLO4: Develop a static web 
application. 

Re-Written to 
make 
it measurable 



 PGD-CA.C.3 
Database 
Management 
Systems 

CLO1: Explain database 
concepts and the need for the 
same.  
CLO2:Identify different 
entities and relationship 
between them. 
CLO3:Represent the given 
system diagrammatically 
using ER diagram. 
CLO4:Convert an ER 
diagram to a schema and 
effectively represent it using 
appropriate RDBMS. 
CLO5:Formulate queries in 
Relational Algebra, SQL to 
manipulate the database. 
CLO6:Analyze the schema to 
see if they fulfill 
Normalization criterion 

 
 

CLO 1: Explain the 
fundamental concepts of 
database systems, including 
data models, 
database languages, and database 
design 
CLO2: Design and model a 
database using Entity-Relationship 
diagrams. 
CLO3: Formulate queries in 
Relational Algebra, and SQL to 
create and manipulate the 
databases. 
CLO4: Normalize databases to 
eliminate data redundancy and 
ensure data integrity. 

 
Following topic are removed from 
module III: Introduction to 
transactions: Transaction concept, 
Transaction state, ACID properties, 
Concurrent Transactions, Serializability 
 
 

Re-Written to 
make 
it 
measurable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
To allocate 
more time in 
covering 
Basic 
concepts of 
DBMS 



II PGD-CA.C.4 
Fundamentals 
of Computer 
System and 
Networks 

CLO1: Enumerate in detail 
the function of Computer and 
Operating system. 

CLO2: Explain the 
fundamentals of Computer 
Network; Transmission 
Media; Network Devices and 
Protocols 

CLO3: Analyze and 
interpret various Network; 
Transport and Application 
Layer protocols. 

CLO4:  Setup and configure 
wired and wireless networks. 

CLO1: Enumerate in detail the function
of Computer and Operating system. 

CLO2: Explain the basic terminologies
used in networking and layered
architecture of computer networks. 

CLO3: Describe different application
layer protocols. 

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

CLO5. Analyze and interpret various
link layer, Network and Transport Layer
protocols 

 

 

Removed the following topics : 

UNIT 2: Basics of Computer 

Networking, types and topology,
Structure of telephone system, 

Transmission media details and 

Communication Components. 

UNIT 3: RARP, ICMP, FTP and 

SMTP  

Following topics are included :  

UNIT1: Boot process of a computer  

UNIT II and UNIT III 

modules are exchanged with 

following additions Introduction to

Re-Written to
make 
it measurable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Incorporated 
the 
“Top-Down 
Approach”; 
for computer
networking 
that starts with 
the application
layer and
works its way
down through
the layers of
the OSI
model. 
The 
Top-Down 
Approach is
ideal for
PGDCA 
students who
want to
quickly grasp
the 



Internet, Socket Programming 

DNS, Routing algorithms Introduction
to VLAN. 

 

. 

 

relevance of
networking in
real-world 
applications 
before getting
into the
detailed 
technical 
workings of
the system. 
 

 PGD-CA.C.5 
Software Engin

CLO1: Understand the 
various Software 
Development 
Methodologies. 
CLO2: Apply Estimation 
techniques to live projects. 
CLO3: Analyze Software 
Projects. 
CLO4: Design Software 
Projects. 

CLO1: Understand the various 
Software Development Methodologies. 

CLO2: Apply Estimation techniques 
to live projects. 

CLO3: Analyze Software Projects. 

CLO4: Design Software Projects. 

Re-Written to 
make 
it 
measurable. 

ELEC
TIVE
S 

PGD-CA.E.1. 
Multimedia  CLO1: Understand the 

concept of Multimedia – 
Team members and their 
roles.  

CLO2: Identify and describe 
the function of the general 
skill sets in the multimedia 
industry.  

CLO3:Classify and realize 
the types of Authoring tools 
and their functions.  

CLO4: Identify basic 
components of a multimedia 
project.  
CLO5: Analyse the  
requirements of Multimedia 
product.  

CLO-1: Understand the basic concepts 

and skills required for Multimedia  

CLO-2:  Demonstrate proficiency in 

the text, graphics, visual and audio 

medium via the respective tools used. 

CLO-3: Classify and realize the types 

of Authoring tools and their functions.  

CLO-4: Assemble and deliver 

multimedia projects 

Re-Written to 
make 
it measurable 



CLO6: Assemble and deliver 
multimedia projects  

ELEC
TIVE
S 

PGD-CA.E.2. 
E-Learning  

CLO1: Explain the working 
of an E-learning module. 
CLO2: Explain the various 
Instructional Design 
Principles. 
CLO3: Develop own course 
material and upload it using 
an appropriate LMS.  
CLO4: Evaluate and apply 
appropriate Assessment 
techniques to the E-content.  
CLO5: Differentiate between 
Summative and Formative 
assessment. 
CLO6: Write Learning and 

Course objectives. 

CLO1: Explain the working of an 

E-learning module.  

CLO2: Develop E-Content using the 

Instructional Design Process and 

upload on LMS. 

CLO3: Evaluate and apply 

appropriate E-Learning Strategy to a 

given topic.  

CLO4: Differentiate between 

Summative and Formative assessment. 

Re-Written to 
make 
it measurable 

 PGD-CA.E.3. 
Human 
Computer 
Interface  

CLO1: Understand the 
intricacies of human 
interaction with a computer 
System. 
CLO2: Understand the 
principles of good screen 
design and layouts and 
requirements. 
CLO3: Understand the 
different navigation schemes 
on windows-based interface; 
learn the different types of 
selection devices and 
components of a 
window-based interface. 
CLO4: Classify human users 
based on their abilities, 
personalities. 
CLO5: Designing prototypes. 
Evaluate the design of user 
interfaces. Compare the 
interfaces different products. 

 
CLO1: Understand the principles of  
HCI Design with a computer System. 
CLO2: Apply the concept of a 
graphical user interface, and its design 
characteristics. 
CLO3: Apply the concept of a web 
user interface, and its design 
characteristics. 
CLO4: Design, Evaluate and Visualize 

interactive and intuitive user interface 

prototypes. 

Re-Written to 
make 
it measurable 

ELEC
TIVE
S 

PGD-CA.E.4. 
E-commerce 
Development 

CLO1: Understand the 
fundamental concepts and 
terminology of e-commerce. 

CLO1: Understand the fundamental 
concepts and terminology of 
e-commerce. 

Re-Written to 
make 
it 



CLO2: Analyze different 
e-commerce business models 
and strategies. 
CLO3: Identify key 
technologies and tools used in 
e-commerce. 
CLO4:Develop a basic 
e-commerce website. 

CLO2: Analyze different 
e-commerce business models and 
strategies. 
CLO3: Identify key technologies 
and tools used in e-commerce. 
CLO4: Develop a basic 
e-commerce website. 

measurable. 
 

 PGD-CA.E.
5. Digital 
Marketing 

CLO1: Optimize the 
website for various search 
engines. 

 
CLO2: Market the 
products/services/facilitie
s using Search Engine, 
Social Media and Email. 
CLO3: Analyze the Web 
for improving the 
marketing strategy. 
CLO4: Understand the 
concept of Marketing 
Automation. 
CLO5: Use various 
software tools to 
implement Digital 
Marketing. 

CLO1: Analyze the website for 
optimization 

CLO2: Understand the different 
digital marketing strategies 

CLO3: Analyze the web to improve 
marketing strategy 

CLO4: Design digital marketing 
strategy using software tools 

Re-Written to 
make 
it 
measurable. 

 PGD-CA.E.6. 
NetworkAdmi
nistration 

CLO1:Understand the 
basic working of reference 
model of communication 
to provide end to end 
services for the various 
applications. 
CLO2:Analyze the various 
behavior of network 
protocols using the 
networking tools. 
CLO3:Understand the 
basics of addressing 
CLO2:Design the basic 
computer network and 
maintain the network. 
CLO3: Create and manage 

CLO1:Understand the basic 
working of reference model of 
communication to provide end to 
end services for the various 
applications. 
 
CLO2:Design the basic computer 
network and maintain the network. 
CLO3: Create and manage users and 
groups. 
CLO4: Configure routers and basic 
network application. 

Re-Written to 
make 
it 
measurable. 
 



users and groups. 
CLO4: Configure routers 
and basic network 
application. 

 PGD-CA.E.7. 
Software 
Testing  

CLO1: Understand the 
different software testing 
strategies. 
CLO2: Apply testing 
strategies to live projects. 
CLO3: Design test cases. 
CLO4: Execute test cases 
using software testing tools. 

CLO1: Understand the different 
software testing strategies. 
CLO2: Apply testing strategies to live 
projects. 
CLO3: Design test cases. 
CLO4: Execute test cases using 
software testing tools. 

Re-Written to 
make 
it measurable 

 PGD- CA. 
E. 8 .Server 
Side 
Programmi
ng 

CLO1: Get hands-on 
programming experience 
using open -source software, 
PHP and MySQL to build 
professional-quality, 
database-driven websites. 
CLO2: Develop the skills to 
build interactive web sites 
with authentication and 
security by integrating PHP 
with HTML and CSS. 
CLO3: Apply basic and 
advanced object-oriented 
programming techniques, use 
libraries, frameworks and 
advanced database 
connectivity techniques, and 
integrate PHP with other 
web technologies to build 
secure e- commerce 
applications. 
CLO4: Customize an 
application to meet the 
specific needs of a client use 
case as would be done in 
areal-world application. 

CLO1: Demonstrate a fundamental 
understanding of PHP in Object 
Oriented paradigm, including its 
syntax and basic principles. 
CLO2:  Conduct CRUD (Create, 
Read, Update, Delete) operations with 
PHP and MySQL, involving the 
retrieval, insertion, updating, and 
deletion of data. 
CLO3:  Apply hashing and security 
measures for user authentication. 
CLO4: Implement security best 
practices in PHP web development, 
including input validation and 
sanitation, to protect 
against common threats like 
Cross-Site Scripting (XSS) and SQL 
injection 

 

 PGD-CA.E.
9. Data 
Structures 

CLO1: Define relevant 
standard algorithms for 
various data structures. 

CLO1 :.Understanding core data 
structures.  

Re-Written to 
make 
it 
measurable. 



Learn various applications of 
data structures. 

CLO2: Implementation of 
data structures. 

CLO3: Use various data 
structures for sorting 
and searching. 

CLO4: Analyze and 
compare algorithms 
for efficiency using 
Big-O notation. 

CLO5: Formulate new 
solutions for 
programming 
problems. 

CLO2 : Implementation and 
manipulation of data structures. 

CLO3 : Analyze and implement 
different sorting and searching 
algorithms. 

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

CLO5 : Implementation of graph 
data structures. 

 

  
PGD-CA.E.
10. Office 
Automation 
Tools 

 
CLO1: Understand basic 
Spreadsheet features. 
CLO2: Work with different 
worksheets. 
CLO3: Analyze the data 
using various graphs. 
CLO4: Analyze data using 
various spreadsheet features 
such as lookup tables, Pivot 
tables, and other          
statistical features. 
CLO5: Use different features 
of DTP software. 
CLO6: Develop a desktop 
Publishing Application using 
given software. 

CLO1: Apply complex formulas, 
functions, and data analysis techniques to 
organize, analyze, and visualize data for 
effective decision-making. 
CLO2: Design professional-quality 
documents and presentations using 
advanced formatting, multimedia 
integration, and automation tools to 
enhance productivity and 
communication. 
CLO3: Create interactive and 
collaborative content by leveraging cloud 
integration, real-time editing, and sharing 
options for effective team 
communication. 
CLO4: Apply graphic design principles 
to develop visually appealing layouts, 
branding materials, and digital content 
using typography, color theory, and 
composition techniques. 

Re-Written to 
make 
it measurable 
 
Entire 
syllabus has 
been updated 
as per recent 
trends. 

 PGD-CA.E.11. 
Assessment and
Evaluation for 
Learning  

CLO1: Understand the 
process of evaluation. 
CLO2: Develop the skill in 
preparing, administering and 
interpreting the achievement 
test. 
CLO3: Understand and use 
different techniques and tools 
of evaluation for learning. 

 
CLO1: Develop the skill in preparing, 
administering and interpreting the 
achievement test. 
CLO2: Understand and use different 
techniques and tools of evaluation for 
learning. 
CLO3: Comprehend the process of 
assessment for learning 

Re-Written to 
make 
it measurable 



CLO4: Comprehend the 
process of assessment for 
learning 
CLO5: Develop skills 
necessary to compute basic 
statistical measures to assess 
the learning. 

CLO4: Develop skills necessary to 
compute basic statistical measures to 
assess the learning. 

 PGD-CA.E.12
. 
Instructional 
Design  

CLO1:Provide rationales for 
using a systematic approach to 
instructional design.  
CLO2:Identify and summarize 
the steps and methods of the 
instructional design process.  
CLO3: Function 
independently and 
cooperatively in team work. 
CLO4:Compare and contrast 
various instructional design 
perspectives. 
CLO5: Demonstrate various 
instructional design 
competencies. 

CLO1:Identify and summarize the 
steps and methods of the instructional 
design process. 
CLO2: Function independently and 
cooperatively in team work. 
CLO3:Compare and contrast various 
instructional design perspectives. 
CLO4: Demonstrate various 
instructional design competencies. 

Re-Written to 
make 
it measurable 

 
 



 
 

 
 

 
DEPARTMENT OF COMPUTER 

SCIENCE 
 

SYLLABUS FOR POST GRADUATE 
DIPLOMA IN COMPUTER 

APPLICATIONS  
 (PGDCA) 

 
 

(To be implemented from the Academic Year 
2025-2026  onwards) 

 
PSO’s For PGDCA Programme 

 
 

 

 

 

 

PSO-1 Understand the core concepts of Computer Science, including algorithms, 
programming languages, operating systems, and networking. 

PSO-2 Apply programming skills and software engineering principles to design, 
develop, test, and implement real-world software solutions 
 

PSO-3 Utilize diverse computing tools, platforms, and emerging technologies to 
design, develop, and manage digital solutions across various domains, 
including education, business, and user-centric applications. 
 

PSO-4 Build and manage databases and create custom web and software 
applications tailored to meet specific client requirements and business needs 
 



(Revised Syllabus to be offered to students taking admissions to PGDCA from the 

Academic Year 2025 - 2026) 

 

Course Title: Database Management Systems(CORE: THEORY)            
Course Code: PGD-CA.C.5 

             Semester: I 
Credits: 3 

             Marks: 75 
Duration: 45 

            Course Prerequisites: Nil  

Course Objectives: 

​​ To provide basic knowledge of a database management system. 
​​ To understand the importance of ER diagrams. 
​​ To formulate queries in Relation Algebra and SQL for Database 

Manipulations. 
​​ Develop database systems using RDBMS. 

 
Course outcome: 

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

 
CLO 1: Explain the fundamental concepts of database systems, including 

data models, 
database languages, and database design 
CLO2: Design and model a database using Entity-Relationship diagrams. 
CLO3: Formulate queries in Relational Algebra, and SQL to create and 

manipulate the databases. 
CLO4: Normalize databases to eliminate data redundancy and ensure data 

integrity. 
 

 
SYLLABUS: 

 
Module I                                                                                                                             
(15 Hours) 
Overview of database management: Data, information, database, database 
management system; Managing data; File systems versus a DBMS, 
advantages of a DBMS; Data abstraction, instances and schemas, data 
models; Data manipulation language, data definition language; Architecture 
of a DBMS; Users of a DBMS, database administrator. 



 
Database design: Design phases – conceptual design, logical design, 
physical design; ER model – entities, attributes, and relationships, mapping 
cardinalities, keys; ER diagrams – strong entities, weak entities, 
generalization, specialization, aggregation; Converting ER diagram to 
relational schemas. 

 
Module II                                                                                                                             
(15 Hours) 
Relational model: Relation, properties of relational model; Entities, integrity 
constraints, referential integrity constraints; Relational algebra – select, 
project, cross product, set operations, rename operation; 

 
Functional dependency and normalization: Atomic domain, nested 
relation; Key, super key, primary key, candidate key; Functional dependency, 
axioms, closure of a set of attributes, closure of a set of functional 
dependencies 
 
Module III                                                                                                                          
(15 Hours) 
SQL: Basic structure of SQL query – Create, select, where, from, rename 
operation; Set operations ;Aggregate functions; Group by, having clauses; 
Nested queries; Views; Insert, delete, update. 



 
            Course Title: Database Management Systems(CORE: PRACTICALS)            

Course Code: PGD-CA.C.5 
             Semester: I 

Credits: 1 
             Marks: 25 

Duration: 30  

List of Experiments: 
1.​ER diagram.(1P) 
2.​ER diagram with specialization/generalization and aggregation.(1P) 

         3.Converting ERD into Schema. (2P) 
4.4 SQL (2P) 5.Nested Queries (2P) 
6.​Normalization(2P) 
7.​Report Writing (1P) 
8.​Mini project (4P) 

 
 
          
              REFERENCES: 
 
 

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

 
Supplementary Reading: 

 
1.​Ramakrishan, J Gehrke, “Database management systems”, McGraw-Hill , 3rd edition. 
2.​R Elmasri, S B Navathe, “Fundamentals of database Systems”, Pearson Education , 5th Edition. 

 
Web References: 

1. ​ https://www.db-book.com/db6/slide-dir/ ( Sixth edition Powerpoint , PDF of A 
Silberschatz, H F Korth, S Sudarshan, Database system concepts,) 
2. ​ https://www.db-book.com/db7/ 
3. ​ https://tutorialspoint.com/dbms 
4. ​ www.w3schools.in/dbms 
5. ​ www.oracletutorial.com 
6. ​ DBMS Tutorial – Learn Database Management System - GeeksforGeeks 
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Course Title: Fundamentals of Computer System and Networks  (CORE : THEORY ) 
Course Code: PGD-CA.C.4 
Semester : II 
Credits: 3 
Marks: 75 
Duration : 45 

 
Course Prerequisites: Nil 
 
Course Objectives: 

●​      To understand basic concepts of operating system. 
●​      To understand the layered architecture of computer networks. 
●​      To understand the internetworking and addressing. 
●​      To understand working of various protocols in different layers.  

Course Learning Outcomes: 
 

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

CLO1: Enumerate in detail the function of Computer and Operating system. 

CLO2: Explain basics of network architectures, and key protocols such as HTTP and  DNS,  

CLO3: Examine the role of transport layer protocols (UDP and TCP) in ensuring reliable data transmission 
and their impact on network performance. 

 CLO4 : Apply concepts of routing, IP addressing, and link layer services to evaluate the functionality of 
local area networks and Ethernet technologies 

SYLLABUS: 
 
Module I: Introduction to Computer and Operating System:                                (10 Hours)                             
Introduction to Computer System: Processor-Different types, Memory- Different types, I/O Modules,    
System bus – Different types, Interconnections, Storage Devices and its types, Storage hierarchy. 
Introduction to Operating system- Functions, Tasks. Different types of Operating systems. \System 
Initialization. Kernel in os and Functions 

Module II : Basics Introduction to computer networks,Internet and Application Layer:         (15 Hours) 

Introduction to Internet, The network edge,The network core, Understanding of Delay, Loss and Throughput in 
the packet switching network, protocols layers and their service model 

Application Layer: Principles of computer applications, Web and HTTP, DNS, introduction to Socket 
programming . 

Transport Layer: Introduction and transport layer services, UDP and  TCP 

  

Module III: Network Layer,  Link layer and Local area networks:                                      (20Hours) 
Network Layer: Introduction to forwarding and routing, Network Service models, Virtual and Datagram 



networks, study of router, IP protocol and addressing in the Internet and Routing algorithms. 
 
The Link layer and Local area networks: Introduction to link layer services, error-detection and correction 
techniques, Multiple access protocols, addressing, Ethernet, switches. Introduction to VLAN. 
 
  

Course Title: Fundamentals of Computer System and Networks  (CLORE : PRACTICAL) 
Course Code: PGD-CA.C.4 
Semester : I 
Credits: 1 
Marks: 25 
Duration : 30 
 

1. ​ Installing OS and  drivers. ​ ​ ​ ​ ​ ​ ​ ​ ​ (2) 
2. ​ implement the cross-wired cable and straight through cable using a crimping tool ​​ (1) 
3. ​ Setting up and configure network (TCP/IP configuration)/Using Network simulator. ​ (2) 
4. ​ Study of Network Commands. ​ ​ ​ ​ ​ ​ ​ ​ (2) 
5. ​ Setting up of wireless network. (Ad Hoc and Infrastructure mode)​ ​ ​ ​ (1) 
6. ​ Study of Wire shark Tool.(HTTP Request and Response Analysis)​ ​ ​ ​ (2) 
7. ​ Implement routing using a Network simulator tool. ​ ​ ​ ​ ​ ​ (2) 
8. ​ Configuration of DHCP Protocol using Network Simulator.​​ ​ ​ ​ (2) 

Mandatory Reading: 

1.​ Silberchatz, A., Galvin, , & Gagne. (2008). Operating System Concepts (8th ed.). Wiley publication 

2.​ Kurose and Ross. (2019) Computer Networking – A Top-Down Approach (6th ed.) Pearson 
Education. 

Supplementary Reading 
1.​ Behrouz A. Forouzan B.(2017) Data communication and Networking(5th ed.). McGraw Hill 

Education. 
2.​ Tanenbaum A., W.(2010) Computer Networks (5th ed.) . Pearson 

Web References  

1.​ https://chatgpt.com/c/67a075ad-3e6c-8008-b9cc-411f23890261#:~:text=%F0%9F%93%BA-,Course
%20Link,-%E2%9C%85%20Computer%20Networks 

2.​ https://www.youtube.com/watch?v=tj7f244tubM 
3.​ https://www.youtube.com/watch?v=vFypCugyFoM 
4.​ https://www.tutorialspoint.com/data_communication_computer_network/index.htm 
5.​ https://www.cisco.com › training-events › netacad › course_catalog › docs 

https://www.tutorialspoint.com/operating_system/index.html 
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