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Postgraduate Degree Programme 

1. Introduction 

Programme Outcome, Programme Specific Outcomes and Course Outcomes Students 
completing this programme will be able to present their core under-graduate 
discipline clearly and precisely, make abstract ideas precise by formulating them in 
the language of the specific discipline, describe related ideas from multiple 
perspectives and explain fundamental concepts. Completion of this programme will 
also enable the learners to join teaching profession, enhance their employability for 
government jobs, jobs in various other public and private enterprises. 

Eligibility: Students with three year Bachelor's degree in Computer Science / 

Computer Applications / Information Technology/Software Engineering /AI /Data 

Science /Cyber Security or any other degree accepted by the Syndicate of 

Manonmaniam Sundaranar University as equivalent in the 10+2+3 pattern having 

50% of pass mark. 

 

 
Learning Outcomes-Based  Curriculum Framework Guidelines Based Regulations For 
Under Graduate Programme 

Programme: M.Sc. Computer Science with AI 

Programme 
Code: 

07013 

Duration: 2 Years (PG) 

Programme Outcomes: 

PO1 

Disciplinary knowledge: Capable of demonstrating comprehensive 
knowledge and understanding of one or more disciplines that form a part 
of a postgraduate Programme of study. 

PO2 

Communication Skills: Ability to express thoughts and ideas effectively in 
writing and orally; Communicate with others using appropriate media; 
confidently share one’s views and express herself/himself; demonstrate 
the ability to listen carefully, read and write analytically, and present 
complex information in a clear and concise manner to different groups. 

PO3 

Critical thinking: Capability to apply analytic thought to a body of 
knowledge; analyse and evaluate evidence, arguments, claims, beliefs on 
the basis of empirical evidence; identify relevant assumptions or 
implications; formulate coherent arguments; critically evaluate practices, 
policies and theories by following scientific approach to knowledge 
development. 
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PO4 

Problem solving: Capacity to extrapolate from what one has learned and 
apply their competencies to solve different kinds of non-familiar problems, 
rather than replicate curriculum content knowledge; and apply one’s learning 
to real life situations. 

PO5 

Analytical reasoning: Ability to evaluate the reliability and relevance of 
evidence; identify logical flaws and holes in the arguments of others; analyze 
and synthesize data from a variety of sources; draw valid conclusions and 
support them with evidence and examples, and addressing opposing 
viewpoints. 

PO6 

Research-related skills: A sense of inquiry and capability for asking 
relevant/appropriate questions, problem arising, synthesizing and 
articulating; Ability to recognize cause-and-effect relationships, define 
problems, formulate hypotheses, test hypotheses, analyze, interpret and draw 
conclusions from data, establish hypotheses, predict cause-and- effect 
relationships; ability to plan, execute and report the results of an experiment 
or investigation 

PO7 

Cooperation/Team work: Ability to work effectively and respectfully with 
diverse teams; facilitate cooperative or coordinated effort on the part of a 
group, and act together as a group or a team in the interests of a common cause 
and work efficiently as a member of a team 

PO8 
Scientific reasoning: Ability to analyse, interpret and draw conclusions from 
quantitative/qualitative data; and critically evaluate ideas, evidence and 
experiences from an open-minded and reasoned perspective. 

 

Programme Specific Outcomes (PSOs) 

PSO1: Placement: To prepare the students who will demonstrate respectful engagement 

with others ideas, behaviour and beliefs. Also apply diverse frames of reference to 

decisions and actions. 

PSO2: Entrepreneur: To create effective entrepreneurs by enhancing their critical 

thinking, problem solving, decision making and leadership skills that will facilities start-

ups and high potential organisations. 

PSO3: Research and Development: Design and implement HR system and practices 

grounded in research that complies with employment laws, leading the organisation 

towards growth and development. 

PSO4: Contribution to Business Words: To produce employability, ethical and innovative 

professionals to sustain in the dynamic business world. 

PSO5: Contribution to the Society: To contribute to the development of the society by 
collaborating with stakeholders for mutual benefits.
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Methods of Assessment 

Recall (K1) 
Simple definitions , MCQ, Recall steps, Concept 
definitions 

Understand/ Comprehend (K2) 
MCQ, True/False, Short essays, Concept 
explanations, Short summary or overview 

Application (K3) 
Suggest idea/concept with examples, Suggest 
formulae, Solve problems, Observe, Explain 

Analyze (K4) 
Problem-solving questions, Finish a procedure 
in many steps, Differentiate Between various 
ideas, Map knowledge 

Evaluate (K5) 
Longer essay/Evaluation essay, Critique or justify 
with pros and cons 

Create (K6) 

 

Check knowledge in specific or offbeat 
situations, Discussion, Debating or Presentations 

 
 

Methods of Evaluation Marks 

 
Internal 
Evaluation 

Continuous Internal Assessment Test 15 
 
 
 

 
25 

Assignment (PPT) and Seminar 
 

5 

Group Discussion and Viva 5 

External 
Evaluation End Semester Examination  75 

Total 100 
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Total credits Under–Graduate Courses including Lab Hours – 2025 to 2026 

 

Semester Hours Credits 
Additional 

Credits 

I 30 24 2 

II 30 22 2 

III 30 27 2 

IV 30 17 2 

Total 90 14 
 

**Extra Credit will be given on the basis of student’s performances  

 

Written Examination: Theory Paper (Bloom’s Taxonomy based) Question paper 
Model Assessment Pattern 

Continuous Internal Assessment (CIA) & End Semester Examination (ESE) 

 CIA: 25 

 ESE: 75 

Theory Course: 

For theory courses there shall be two tests conducted by the faculty concerned and 

the average of the two can be taken as the Continuous Internal Assessment (CIA).CIA is for 30 

marks max and will be converted in to 15 marks. The duration of each test shall be 1 ¼ Hrs. 

 

Continuous Internal Assessment (Writing) 15 marks 

Assignment (PPT) & Seminar 5 marks 

Viva & Group Discussion 5 marks 

 

For theory Papers: 

 Part A (10×1=10) Marks-Answer all questions (Multiple choice) 

 Part B (5×5=25) Marks-Choosing either(a) or (b) 

 Part C (5×8=40) Marks-Choosing either (a) or (b) 

Total =75 marks 

  



PG Computer Science with AI - Kamaraj College (Autonomous), Thoothukudi - 628 003 

6 
 

Laboratory Courses Assessment 

➢ CIA-40marks 

➢ ESE-60marks 

➢ Mandatory Record submission, attendance and class participation. 

➢ Two CIA for 40 marks max. The average of the best two can be taken as the 

Continuous Internal Assessment. 

➢ The duration of each test shall be 3 hours. In order to avoid pull the score down of each 

PO, it is suggested that the usage L-Low (1) to the minimum. The S, M, L is based on the 

Course outcomes. The mapping is based on the revised Bloom’s  

 

Taxonomy Verbs used to describe your Course outcomes. 
 

 Remember and Understanding–Lower level 

 Apply and Analyze– Medium Level 

 Evaluate and Create–Strong Level 
 
Pedagogy: 

 Technology Based Learning (PPT)  
 Peer Teaching (Chalk & Talk) 
 Virtual Lab  
 Blended Learning (Online & Offline)  
 Group Learning 
 Self  - Study 
 Games Based Learning 
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Course Structure for Science Stream 
First Year – Semester I 

Computer Science with AI 
(With effect from the academic year 2025 to 2026 onwards) 

 

 

 
Semester 

I 

 
 

Course 
Code 

 
Title of the Course 

 
Hours 

/ Week 
L/P 

 

 

Credit 

Duration 
of ESE 
(Hrs.) 

Marks 
Allotted 

C
IA

 

E
SE

 

T
o

ta
l 

Core - I 25PMAI11 
Artificial Intelligence & 
Expert Systems 5 4 3 25 75 100 

Core - II 25PMAI12 
Fundamentals of Data 

Science 
5 4 3 25 75 100 

Core - III 25PMAI13 
Design & Analysis of 
Algorithms 4 4 3 25 75 100 

EC - I 
(Select 
any one) 

25PEAI11 

 
25PEAI12 

1. Mathematics for Data 

Science 
2. Web Services 

 

4 

 

3 

 

3 

 

25 

 

75 

 

100 

EC - II 
(Select 
any one) 

25PEAI13 
 25PEAI14 

1. Compiler Design 

2. Virtual and 

Augmented Reality 

4 3 3 25 75 100 

Core Lab -1 25PMAIL1 
Data Structure and 
Algorithm Lab 4 3 3 40 60 100 

Core Lab - 2 25PMAIL2 Python Programming Lab 4 3 3 40 60 100 

Total 30 24     

** SEC-Skill Enhancement Course **CIA- Continuous Internal Assessment 

**EC –Elective Course   ** ESE- End Semester Examination 
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Course Structure for Science Stream 

First Year – Semester II 

Computer Science with AI 
(With effect from the academic year 2025 – 2026 onwards) 

 

Semester 
II 

Course 
Code 

Title of the Course 
Hours

/ 
Week 

L/P 

 
Credit 

Duration 
of ESE 
(Hrs.) 

Marks Allotted 

C
IA

 

E
SE

 

T
o

ta
l 

Core - IV 25PMAI21 Machine Learning 5 

 

44 3 25 75 100 

Core - V 25PMAI22 Big Data Analytics 5 4 3 25 75 100 

EC - III 
(Select 
any one) 

 
25PEAI21 
 
 
25PEAI22 

1. Pattern 
Recognition & 
Image Analysis 

2. Optimization 
Techniques 

4 3 3 25 75 100 

EC - IV 
(Select 
any one) 

 
25PEAI23 
 

 
25PEAI24 

1. Wireless 
Networks & 
Mobile Computing 

2. Databases for 
Data Science 

4 3 3 25 75 100 

Core  
Lab - 3 

25PMAIL3 Machine Learning  - 
Lab 

4 3 3 40 60 100 

Core 
Lab – 4 

25PMAIL4 Big Data Analytics - 
Lab 

4 3 3 40 60 100 

SEC - I 25PSAI21 Social Networks 4 2 3 25 75 100 

  Total 30 22     
** SEC-Skill Enhancement Course ** CIA- Continuous Internal Assessment 

** EC –Elective Course                                   ** ESE- End Semester Examination 
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Course Structure for Science Stream 

Second Year – Semester III 
Computer Science with AI 

(With effect from the academic year 2025 to 2026 onwards) 
 

 
Semester  

III 

Course 
Code 

Title  of the Course 
Hours 

/Week 
L/P 

Credit 
Duration 

of ESE 
(Hrs.) 

Marks Allotted 

C
IA

 

E
SE

 

T
o

ta
l 

Core-VI 25PMAI31 Deep Learning 5 4 3 25 75 100 

Core- 

VII 
25PMAI32 

Natural Language 
Processing 4 4 3 25 75 100 

Core -

VIII 
25PMAI33 

Cryptography and 
Network Security 4 4 3 25 75 100 

EC - V 
(Select 
any one) 

  25PEAI31 

  

  25PEAI32 

 

25PEAI33 

1. Robotics 

Process 
Automation 
for 
Business 

2. Advanced 
Software 
Engineering  

3. Critical 
thinking, 

Design 
Thinking & 
Problem 
Solving 

4 2 3 25 75 100 

Core  

Lab -5 
25PMAIL5 

Natural Language 
Processing Lab 

4 3 3 40 60 100 

Mini 
Project 

25PMAIP1 
Web Application 
Development & 
Hosting 

6 6 3 50 50 100 

SEC - II 25PSAI31 
Data Visualization 

Tools 
3 2 3 25 75 100 

 
Training  
 

25PTAI31 

Internship / Field 
Visit / Industrial 
Visit/ Research 
Knowledge Updating 
Activity 

 
- 

 
2 

 
 

- 

 
50 

 
50 

 
100 

Total 30 27     
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Course Structure for Science Stream 

Second Year – Semester – IV 

Computer Science with AI 
(With effect from the academic year 2025 – 2026 on wards)  

 

 

Semester 

IV 

 

Course 

Code 

 

 

Title of the Course 

 

Hours 

/ Week 

L / P 

 

Credit 

 

Duration 

of ESE 

(Hrs.) 

Marks 

Allotted 

C
IA

 

E
S

E
 

T
o

ta
l 

Core - I 25PMAIP2 Project with Viva Voce 30 16 3 50 50 100 

Extension 

Activity   
25PEA41 Outreach Programme - 1 3 50 50 100 

  Total 30 17     

** SEC-Skill Enhancement Course              ** CIA- Continuous Internal Assessment 

** EC –Elective Course                                         ** ESE- End Semester Examination 
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Semester - I 

Artificial Intelligence & Expert Systems 

 
 

Title of the 
Course 

Artificial intelligence &Expert systems 

Course Type Core - I 

Year I Semester I Credits 4 
Course 

code 
25PMAI11 

Instructional 
Hours 

Per week 

Lecture Tutorial Lab Practice Total 

3 2 -- 5 

  

Learn Objectives: 

1. To understand the basic concepts and principles of Artificial Intelligence 

2. Enable the students to learn the Heuristic Search Techniques 
3. Provide knowledge Representation 

4. To study the concepts of Expert Systems 

5. To understand the basic concepts of Prolog Programming 

  

  Unit-I  

 Fundamentals of Artificial Intelligence 

Introduction: What is AI? The evolution of AI, AI Techniques, Representation 

of Knowledge, Knowledge-Based Systems, State Space Search. Production 

Systems: Problem Characteristics, Types of Production Systems. 

Intelligent Agents and Environments, the concept of rationality, the nature 

of environments, structure of agents, problem-solving agents, problem 

formulation, and Knowledge-based agents 

 

Unit-II  

Search Strategies 

Informed Search: Generate & test, Hill Climbing, Best First Search, A* and 

AO* Algorithm, Constraint Satisfaction, and Means-Ends Analysis. Game 

playing: Minimax Search, Alpha-Beta Cutoffs, Waiting for Quiescence 
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Unit-III            

Knowledge Representation 

Propositional Logic: Representation, Inference, Reasoning Patterns, 

Resolution, Forward and Backward Chaining. First-order Logic: 

Representation, Inference, Reasoning Patterns, Resolution, Forward and 

Backward Chaining. 

 

Unit-IV            

Expert systems 

Architecture of expert systems, Steps to build Expert Systems - Role of expert 

systems – Knowledge Acquisition – Meta knowledge, Heuristics. Typical 

expert systems – MYCIN, PROSPECTOR 

 

Unit-V             

Prolog Programming 

Introduction to Prolog: Syntax and Numeric Function, Basic List 

Manipulation Functions in Prolog, Functions, Predicates and Conditional, 

Input, Output and Local Variables, Iteration and Recursion, Property Lists 

and Arrays 

  

Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariousco

mpetitiveexaminations UPSC / TRB / NET / UGC – 

CSIR / GATE / TNPSC /others to be solved (To be 

discussed during the Tutorial hour) 

Skills acquired 
from this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website 

creation, Professional Communication and 

Transferrable Skill 
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Text Books: 

1. Elaine Rich, Kevin Knight, Shivashankar B. Nair, "Artificial 

Intelligence." Tata McGraw Hill, 3rd Edition 
2. Stuart Russell & Peter Norvig, "Artificial Intelligence: A Modern Approach", 

Pearson Education, 2nd Edition. 

3. Donald A. Waterman, “A Guide to Expert Systems”, Addison Wesley 
Publishing Company 

4. Carl Townsend, “Introduction to Prolog Programming” 
5. Ivan Bratko, “PROLOG Programming for Artificial Intelligence”, Addison-

Wesley, 2nd Edition. 
6. Klocksin and Mellish, “Programming with PROLOG” 

  
   

Reference Books: 

1. Eugene, Charniak, Drew McDermott, "Introduction to Artificial Intelligence", 

Addison Wesley 

2. Patterson, “Introduction to AI and Expert Systems”, PHI 
3. Nilsson, “Principles of Artificial Intelligence”, Morgan Kaufmann. 

4. Carl Townsend, “Introduction to Turbo Prolog”, Paperback 
  

 Web Resources: 

1. https://nptel.ac.in/courses/106/105/106105077/ 

2.  https://lecturenotes.in/materials/29314-note-for-artificial-intelligence-ai-by-

jaswanth-chowdary  

3. https://www.tutorialspoint.com/artificial_intelligence/index.htm 

 

 Course outcomes: 

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

1. Delineate Artificial intelligence. 

2. To learn the Heuristic Search Techniques  

3. Understand the basics of knowledge representations 

4. Develop Expert Systems 

5. Understand the Prolog Programming 

  

  

  

https://www.goodreads.com/author/show/412549.Donald_A_Waterman
https://lecturenotes.in/materials/29314-note-for-artificial-intelligence-ai-by-jaswanth-chowdary
https://lecturenotes.in/materials/29314-note-for-artificial-intelligence-ai-by-jaswanth-chowdary
http://www.tutorialspoint.com/artificial_intelligence/index.htm
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Mapping With Programme Outcomes and Programme Specific Outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

  

       Strong (3) Medium (2) Low (1)  

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Fundamentals of Data Science 
 

Title of the 
Course 

Fundamentals of Data Science 

Course Type Core - II 

Year I Semester I Credits 4 Course Code 25PMAI12 

Instructional 
Hours 

Per week 

Lecture Tutorial Lab Practice Total 

5  -- 5 

 
Learning Objectives 

CO1: Understand the types of data and analytics, data science process, and its life cycle. 

CO 2: Apply math in data science 

CO 3: Analyze the various data intensive operations and tools 

CO 4: Evaluate the tools and methods for analyzing the data 
CO 5: Investigate the recent potential applications and development of data science 

with real time case studies 

 Contents 

Unit-I 

Introduction of Data Science 

Data Science – Data science Venn diagram - Basic terminology – Data science case 

studies- Types of data – levels of data- Types of data analytics 

- Descriptive analytics-Diagnostic analytics- Predictive analytics- Prescriptive 

analytics- Five steps of Data Science 

Unit-II 

Mathematical Preliminaries 

Basic Maths – mathematics as a discipline – basic symbols andterminology –linear 

algebra 

Basic Probability – definitions- probability – Bayesian vs frequentist – compound events 

– conditional probability – rules of probability 
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Unit-III 

Data Mining and Data Warehousing 

Introduction to Data warehousing – Design consideration of data warehouse - Data 

loading process – case study – Data mining – Data mining techniques – Tools and 

platforms – case study 

Unit-IV 

Visualizing Data 

Exploratory Data Analysis – Developing the visual aesthetic – chart types– Interactive 

visualizations 

Unit-V 

Data Science – Recent Trends 

Applications of Data Science, recent trends in various data collection and analysis 
techniques, various visualization techniques, and application development methods of used in 

data science. 

 

Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariousco

mpetitiveexaminations UPSC / TRB / NET / UGC – 

CSIR / GATE / TNPSC /others to be solved (To be 

discussed during the Tutorial hour) 

Skills acquired 
from this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website 

creation, Professional Communication and 

Transferrable Skill 

 

Recommended Text 

1. Ozdemir, Sinan. Principles of data science. Packt Publishing Ltd, 2016.(Unit 
1- Chapter 1,2,3 Unit 2.1 – Chapter 4, Unit 2.2 – Chapter 5) 

 
2. Maheshwari, Anil. "Data analytics made accessible." Seattle: Amazon Digital 

Services, 2 nd edition (2023).(Unit 3 – Chapter 3 and 4) 
3. Skiena, Steven S. The data science design manual. Springer, 2017.(Unit 
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Reference Books 

1. Hadrien Jean.Education, C. (2023). Data Science. Certybox Education. 
2. Pierson, Lillian. Data science for dummies. John Wiley & Sons, 2021. 
3. Grus, Joel. Data science from scratch: first principles with python. O'Reilly 

Media, 2019. 
4. Blum, Avrim, John Hopcroft, and Ravindran Kannan. Foundations of 

data science. Cambridge University Press, 2020. 

 
Website and e-Learning Source 

 
1.  https://www.analyticsvidhya.com/ 

 https://www.simplilearn.com https://www.ibm.com/in-
en/topics/data-science 
https://www.mygreatlearning.com/blog/what-is-data-science/ 

 

Mapping With Programme Outcomes and Programme Specific Outcomes 

CO/ PSO PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 3 2 2 3 3 2 

CO2 3 2 2 3 3 2 

CO3 3 2 3 3 3 3 

CO4 3 2 3 3 3 3 

CO5 3 2 2 3 3 3 

Weightage of 
course 
contributed to 
each PSO 

15 10 12 15 15 13 

 

Strong (3) Medium (2) Low (1) 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 

  

https://www.analyticsvidhya.com/
https://www.simplilearn.com/
https://www.ibm.com/in-en/topics/data-science
https://www.ibm.com/in-en/topics/data-science
https://www.mygreatlearning.com/blog/what-is-data-science/
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Design and Analysis of Algorithms 

Title of the  Course 

 

Design and Analysis of Algorithms 
 

Course Type Core - III 

Year 1 Semester I Credits 4 Course Code 25PMAI13 

Instructional Hours 

Per week 

Lecture Tutorial Lab Practice Total 

4 - -- 4 

 

Learning Objectives 
 

 To learn effective problem-solving in computing applications and analyze the 
algorithmic procedure to determine the computational complexity. 

Contents 

Unit - I  

Introduction: Algorithm Definition – Algorithm Specification – Performance 

Analysis- Asymptotic Notations. Elementary Data Structures: Stacks and Queues – 
Trees – Dictionaries –Priority Queues – Sets and Disjoint Set Union – Graphs 

Unit - II 

Divide and Conquer: The General Method – Defective Chessboard – Binary 

Search – Finding the Maximum and Minimum – Merge Sort – Quick Sort – Selection - 

Strassen’s Matrix Multiplication. 

Unit - III 

The Greedy Method: General Method - Container Loading - Knapsack Problem - Tree 
Vertex Splitting – Job Sequencing with Deadlines - Minimum Cost Spanning Trees - 
Optimal Storage on Tapes- Optimal Merge Patterns - Single Source Shortest Paths. 

Unit - IV 

Dynamic Programming: The General Method – Multistage Graphs – All-Pairs 

Shortest Paths- Single-Source Shortest Paths - Optimal Binary Search Trees - Balanced 

Search Trees - AVL Trees-Splay Trees. 0/1 Knapsack - The Traveling Salesperson 

Problem.  
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Unit - V 

Basic Traversal and Search Techniques: Techniques for Binary Trees – 

Techniques for Graphs – Connected Components and Spanning Trees – Bi-
connected Components and DFS. Backtracking: The General Method – The 8-
Queens Problem – Graph Coloring – Hamiltonian Cycles. 

Recommended Texts: 

Ellis Horowitz, Satraj Sahni and Sanguthevar Rajasekaran, Fundamentals of 
Computer Algorithms, Universities Press, Second Edition, Reprint 2009. 

References Books: 

1. Data Structures Using C - Langsam, Augenstien, Tenenbaum, PHI                         

2. Data structures and Algorithms, V.Aho, Hopcropft, Ullman, LPE 
3. Introduction to design and Analysis of Algorithms - S.E. Goodman, ST. Hedetniem 

4. Carlos A.Coello Coello, Gary B.Lamont, David A.Van Veldhuizen, 
“Evolutionary Algorithms for Solving Multi-Objective Problems”, Springer 
2nd Edition, 2007. 

Course Outcomes: 

 

CO1 
Identify the major phases of compilation and the  
functionality of LEX and YACC 

 

CO2 
Describe the functionality of compilation process and 
symbol table management  

CO3 
Apply the various parsing, optimization techniques and 
error recovery routines to have a better code for code 
generation 

 

CO4 
Analyze the techniques implement compilers. 

 

CO5 
Test a compiler and experiment the knowledge of different 
phases in compilation  



PG Computer Science with AI - Kamaraj College (Autonomous), Thoothukudi - 628 003 

20 
 

Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/ PSO PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 2 3 2 2 3 3 

CO2 2 3 2 2 3 3 

CO3 2 3 2 2 3 3 

CO4 3 3 2 2 3 3 

CO5 3 3 2 2 3 3 

Weightage of 
course 
contributed to 
each PSO 

 
12 

 
15 

 
10 

 
10 

 
15 

 
15 

 

S-Strong (3) M-Medium (2) L-Low (1) 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Mathematics for Data Science 
 

Title Of The 
Course 

 Mathematics for Data Science 

Course Type  Elective - I 

Year I Semester I Credits 3 
Course 

code 
25PEAI11 

Instructional 

Hours per 

week 

Lecture Tutorial Lab Practice Total 

4  -- 4 

Learning Objectives 

LO1 Understand and Apply Vector Spaces and Subspaces 

LO2 Solve Linear Systems Using Elimination and Matrix Computations 

LO3 Work with Orthogonality and Projections 

LO4 Compute Determinants and Use Them for Geometric Interpretations 

LO5 Understand Eigenvalues, Eigenvectors, and Singular Value Decomposition 

 

Unit Contents 

 
 

I 

Vectors and Matrices 
Vectors and Linear Combinations- Lengths and Angles from Dot Products-
Matrices and Their Column Spaces-Matrix Multiplication AB and CR Solving 
Linear Equations Ax=b Elimination and Back Substitution-Elimination 
Matrices and Inverse Matrices- Matrix Computations and A=LU- 
Permutations and Transposes 

 
 

 

 
The Four Fundamental Subspaces Vector Spaces and 
Subspaces- Computing the Null space  by Elimination: A=CR-The 
Complete Solution to Ax=b- Independence, Basis, and 
Dimension- Dimensions of the Four Subspaces 

II 

 

 
 

III 

Introduction to Sets-Operations on Sets-Relations Between Sets-Functions-
Introduction to Fuzzy Sets-Basic Definitions and Concepts-Operations on 
Fuzzy Sets-Applications of Fuzzy Sets-Introduction to Rough Sets-Basic 
Concepts and Definitions-Rough Set Operations-Applications of Rough Sets. 
Introduction to Topological spaces-Basics Definition and examples 
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IV 

 
Eigenvalues and Eigenvectors 
  Introduction to Eigenvalues : Ax = λx - Diagonalizing a Matrix-Symmetric        
Positive Definite Matrices- Complex Numbers and Vectors and Matrices- Solving 
Linear Differential Equations 
 

 
 

V 

The Singular Value Decomposition(SVD) 

Singular Values and Singular Vectors- Image Processing by Linear Algebra- 
Principal Component Analysis (PCA by the SVD) Linear Transformations - 
The Idea of a Linear Transformation- The Matrix of a Linear Transformation- 
The Search for a Good Basis 

 

 

 

 

 

 

Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariouscomp

etitiveexaminations UPSC / TRB / NET / UGC – CSIR / 

GATE / TNPSC /others to be solved (To be discussed 

during the Tutorial hour) 

Skills acquired from 
this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website creation, 

Professional Communication and Transferrable Skill 

Web Resources: 

1 https://joshua.smcvt.edu/linearalgebra/ 

2 Jim Hefferon, Linear Algebra, Fourth edition 

3 Jeff MPhilips, Mathematical Foundations for Data Analysis 

Recommended Texts: 

1 

Gilbert Strang, Introduction to Linear Algebra, Wellesley- 
CambridgePress,SixthEdition,2023 
 

2 Set theory and Logic by Robert R. Stoll  

3 Rough Sets, Fuzzy sets, and Soft Computing by Halder 

4 Topology by James Munkres 

References Books: 

1 
David Lay, Steven Lay, Judi Mc Donald, Linear Algebra and Its Applications 5thEdition, 
Pearson’s 
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Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1)  

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 

Course 
outcomes 

On completion of this course, students will be able to: 

CO1 Understand the types of data and analytics, data science process, and 
its life cycle. 

CO2 
Describe properties of linear systems using vectors, and perform and 
interpret matrix operations. 

CO3 
Describe and compute orthogonality and determinants 

CO4 
Solve linear differential equations 

CO5 
Understand and apply the concept of Linear transformations 
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Web Services 

Title of the 
Course 

Web Services 

Course Type Elective  - I 

Year I Semester I Credits 
 

3 
 

Course 
Code 
 

25PEAI12 

Instructional 
Hours 

Per week 

Lecture Tutorial Lab Practice Total 

4  -- 4 

Learn Objectives 

CO1 :  Understand web services and its related technologies 

CO2 : Understand XML concepts 

CO3 : Analyze on SOAP and UDDI model 

CO4    : Demonstrate the road map for the standards and future of web services 

CO5    : Analyze QoS enabled applications in web services 

  

Unit - I  

Introduction 

Introduction to web services – Overview of Distributed Computing- Evolution and 

importance of web services-Industry standards, Technologies and concepts underlying 

web services-Web services and enterprises-web services standards organization-web 

services platforms. 

Unit-II 

Xml fundamentals 

XMLFundamentals–XMLdocuments-XMLNamespaces-XMLSchema–ProcessingXML. 
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Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariousco

mpetitiveexaminations UPSC / TRB / NET / UGC – 

CSIR / GATE / TNPSC /others to be solved (To be 

discussed during the Tutorial hour) 

Skills acquired 
from this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website 

creation, Professional Communication and 

Transferrable Skill 

Unit - III  

Soap Model 

SOAP: The SOAP model- SOAP messages-SOAP encoding- WSDL: WSDL structure- 

interface definitions-bindings-services-Using SOAP and WSDL-UDDI: About UDDI- UDDI 

registry Specification- Core data structures-Accessing UDDI 

Unit - IV 

 Technologies and standards 

Advanced web services technologies and standards: Conversations overview-web 

services conversation language-WSCL interface components. Workflow: business process 

management- workflows and workflow management systems Security: Basics-data 

handling and forwarding- data storage-errors-Web services security issues. 

Unit - V 

 Quality of Service 

Quality of Service: Importance of QoS for web services-QoS metrics-holes-design 

patterns-QoS- enabled web services-QoS-enabled applications. Web services 

management services standards and future trends. 
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Recommended Texts: 

o Sandeep Chatterjee, James Webber, “Developing Enterprise Web Services: 

An Architects Guide”, Prentice Hall, Nov 2003. 

o Keith Ballinger, “NET Web services: Architecture and Implementation 

with .Net”, Pearson Education, First Edition, Feb 2003. 

Reference Books 

 

 Eric A Marks and Mark J Werrell, “Executive Guide to Web services” ,John 
Wiley and sons, March 2003. 

 Ramesh Nagappan, “Developing Java Web Services: Architecting 
and developing secure Web Services Using Java”, John Wiley and 
Sons, first Edition Feb 2003. 

 Anne Thomas Manes, “Web Services: A managers Guide”, Addison 
Wesley, June 2003. 

 

 

        Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.] 

 

  https://www.tutorialspoint.com/webservices/index.htm 

  https://www.javatpoint.com/web-services-tutorial 

 

 https://www.btechguru.com/training--programming--xml--
web-services--web-services-part- 1-video-lecture--11801--24--
147.html 

 

  

https://www.tutorialspoint.com/webservices/index.htm
https://www.javatpoint.com/web-services-tutorial
https://www.btechguru.com/training--programming--xml--web-services--web-services-part-1-video-lecture--11801--24--147.html
https://www.btechguru.com/training--programming--xml--web-services--web-services-part-1-video-lecture--11801--24--147.html
https://www.btechguru.com/training--programming--xml--web-services--web-services-part-1-video-lecture--11801--24--147.html
https://www.btechguru.com/training--programming--xml--web-services--web-services-part-1-video-lecture--11801--24--147.html
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Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/ PSO PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 3 2 2 3 3 3 

CO2 3 3 2 3 3 3 

CO3 3 2 3 3 3 3 

CO4 3 3 2 3 3 3 

CO5 3 3 2 3 3 3 

Weightage of 
course 
contributed to 
each PSO 

15 13 11 15 15 15 

   

S-Strong (3) M-Medium (2) L-Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 3 2 3 3 

CO3 2 3 2 3 3 

CO4 3 3 3 2 2 

CO5 3 3 2 3 3 
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Compiler Design 

Title of the 
Course 

Compiler Design 

Course Type Elective - II 

Year I Semester I Credits 3 
Course 

Code 
25PEAI13 

Instructional 

Hours per 

week 

Lecture Tutorial Lab Practice Total 

4  -- 4 

 

Unit-I : Compilers & Translators, Need of Translators, Structure of a 
Compiler, Phases, Lexical Analysis, Syntax Analysis, Intermediate Code 
Generation, Code Optimization, Code Generation, Book Keeping, A Symbol 
Table in brief, Semantic Analysis, L-value, r- values, Error Handling 

Unit-II : Rules of Lexical Analyser, Need for Lexical Analysis, Input Buffering, 

Preliminary Scanning, A simple Approach to the Design of Lexical Analysers, 

Transition Diagrams, Regular Expression, String & Languages, Finite Automata, 

Non-deterministic Automata, Deterministic Automata, From regular Expression 

to Finite Automata, Context free Grammars, Derivations & Parse Trees, Parsers, 

Shift Reduce Parsing, Operator-Precedence Parsing 

Unit-III: Symbol Table Management, Contents of a Symbol Table, Names & Symbol table 

records, reusing of symbol table spaces, array names, Indirection in Symbol Table entries, 

Data Structures for Symbol Tables, List, Self-Organizing Lists, Search Trees, Hash Tables, 

Errors, Reporting Errors, Sources of Errors Syntactic Errors, Semantic Errors, Dynamic 

Errors, Lexical Phase Errors, Minimum Distance Matching, Syntactic Phase Error, Time of 

Detection, Ponic mode, Case study on Lex and Yacc 

Unit-IV: Principal Sources of Optimization, Inner Loops, Language Implementation 

Details Inaccessible to the User. Further Optimization, Algorithm Optimization, Loop 

Optimization , Code Motion, Induction Variables, Reduction in Strength, Basic Blocks, Flow 

Graphs, DAG Representation of Basic Blocks, Value Numbers & Algebraic Laws, Global 

Data Flow Analysis, Memory Management Strategies , Fetch Strategy, Placement 

Strategies, Replacement Strategies, Address Binding, Compile Time, Load Time, Execution 

Time, Static Loading, Dynamic Loading, Dynamic Linking 

Unit-V: Problems in Code Generation, a Simple Code Generator, Next-Use Information, 

Register Descriptors, Address Descriptors, Code Generation Algorithm, Register 

Allocation & Assignment, Global Register Allocation, Usage Counts, Register Assignment 

for Outer Loops, Register Allocation by Graph Coloring, Code Generation from DAG's, 

Peep- Hole Optimization, Redundant Loads & Stores, Un- Reachable Code, Multiple Jumps, 

Algebraic Simplifications, Use of Machine Idioms 
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Recommended Texts: 

1 
Compilers: Principles, Techniques & Tools, Second 
Edition by A. V. Aho, Monicas. Lam, Ravi Sethi, J. D. Ullman 

 

References Books: 

1 
Dhamdhere D.M., “Compiler Construction: Theory and 
Practice”, McMillan India Ltd., 1983 

 
2 Holub Allen, “Compiler Design in C”, Prentice Hall 

of India, 1990 

 

 

 

 

 

  

Web Resources:  
 

 https://www.geeksforgeeks.org/compiler-design-   tutorials/ 
 

 https://www.tutorialspoint.com/compiler_design 

 https://www.javatpoint.com/compiler-tutorial 

 

 https://onlinecourses.nptel.ac.in/noc19_cs01/pr eview 

 

 http://ecomputernotes.com/compiler-design 
 

 https://onlinecourses.nptel.ac.in/noc19_cs01/pr eview 

 http://ecomputernotes.com/compiler-design 

 
 

http://www.geeksforgeeks.org/compiler-design-tutorials/
http://www.geeksforgeeks.org/compiler-design-tutorials/
http://www.geeksforgeeks.org/compiler-design-tutorials/
http://www.tutorialspoint.com/compiler_design/
http://www.tutorialspoint.com/compiler_design/
http://www.javatpoint.com/compiler-tutorial
http://www.javatpoint.com/compiler-tutorial
http://ecomputernotes.com/compiler-design
http://ecomputernotes.com/compiler-design
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S-Strong (3) M-Medium (2) L-Low (1) 

  

 Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/ PSO PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 3 2 2 3 3 2 

CO2 3 2 2 3 3 2 

CO3 3 2 3 3 3 3 

CO4 3 2 3 3 3 3 

CO5 3 2 2 3 3 3 

Weightage 
of course 
contributed 
to each PSO 

15 10 12 15 15 13 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Virtual and Augmented Reality 

 

Title of the 
Course Virtual and Augmented Reality 

Course 
Type 

Elective - II 

Course Code 25PEAI14 

Year I Semester I Credits 3 

Instructional Hours 

Per week 

Lecture Tutorial 
Lab 

Practice 
Total 

4 - - 4 

 
 

Learning Objectives 

CO1 Understand the fundamental concepts of Virtual Reality and its applications. 

CO2 Evaluate the importance of gesture interfaces in enhancing interactivity. 

CO3 Evaluate model management techniques for creating efficient VR systems. 

CO4 Compare AR and VR, highlighting their unique features and use cases. 

CO5 Explore interaction methods like locomotion, manipulation, and social interaction 

in VR environments. 

Contents 

Unit - I 

Introduction to Virtual Reality (V r): Defining Virtual Reality, Key elements of 

virtual reality experience, Virtual Reality, Tele presence, Augmented Reality and 

Cyberspace. 

Bird's-Eye View: Hardware, Software, Human Physiology and Perception. 

  



PG Computer Science with AI - Kamaraj College (Autonomous), Thoothukudi - 628 003 

32  

Unit - II 

Input Devices: (Trackers, Navigation, and Gesture Interfaces):Three-

dimensional position trackers, navigation and manipulation, interfaces and gesture 

interfaces. 

Output Devices: Graphics displays, sound displays &haptic feedback. 

Unit - III 

Modeling: Geometric modeling, Kinematics modeling, Physical modeling, Behavior 

modeling, Model management 

Unit - IV 

Augmented Reality (AR): Taxonomy, Technology and Features of Augmented 

Reality, ARVs VR, Challenges with AR, AR systems and functionality, Augmented Reality 

Methods, Visualization Techniques for Augmented Reality, Enhancing interactivity in 

AR Environments, Evaluating AR systems 

AR software development: AR software, Camera parameters and camera 
calibration, Marker-based augmented reality, AR Toolkit. 

Unit - V 

Interaction &Audio: 

Interaction - Motor Programs and Remapping, Locomotion, Manipulation, Social 

interaction. Audio -The Physics of Sound, the Physiology of Human Hearing, 

Auditory Perception, Auditory Rendering. Interaction - Motor Programs and 

Remapping, Locomotion, Manipulation, Social Interaction. Audio -The Physics of 

Sound, the Physiology of Human Hearing, Auditory Perception, Auditory 

Rendering. 

Recommended Texts  

1. Virtual Reality Technology, Second Edition, Gregory C. Burdea &Philippe 

Coiffet, John Wiley & Sons, Inc, 2017. 

2. Virtual Reality, Steven M .LaValle, Cambridge University Press, 2016. 
3. Alan B.Craig, Understanding Augmented Reality, Concepts and 

Applications, Morgan Kaufmann, 2013. 
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Reference Books 

1. Rajesh K.Maurya, Computer Graphics with Virtual Reality System, 3rd 

Edition, Wiley Publication, 2018. 

2. William R. Shermanand AlanB. Craig, Understanding Virtual Reality 
Interface, Application, and Design, 2nd Edition, Morgan Kaufmann Publishers, 
Elsevier, 2019. 

3. Grigore C. Burdea, Philippe Coiffet, Virtual Reality Technology, 2nd Edition, Wiley, 
2017. 

4. K.S.Haleand K.M.Stanney, Handbookon Virtual Environments, 2nd  Edition 

CRC Press, 2015. 

Web Resources 

1. http://vr.cs.uiuc.edu/vrbook.pdf 
2. https://nptel.ac.in/courses/106/106/106106138/    

 

Mapping with Programme Outcomes & Specific Programme: 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 3 2 3 2 

CO2 3 2 2 3 3 

CO3 3 3 3 2 3 

CO4 3 2 3 3 1 

CO5 3 3 3 3 3 

 

S-Strong (3) M-Medium (2) L-Low (1)  

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 3 2 3 3 

CO3 2 3 2 3 3 

CO4 3 3 3 2 2 

CO5 3 3 2 3 3 

 

  

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rajesh%2BK.%2BMaurya&search-alias=stripbooks
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AGrigore%2BC.%2BBurdea
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3APhilippe%2BCoiffet
http://vr.cs.uiuc.edu/vrbook.pdf
https://nptel.ac.in/courses/106/106/106106138/
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Data Structure and Algorithm Lab 

Title of the 
Course 

Data Structure and Algorithm Lab 

Course Type Core Lab - 1 

Course Code 25PMAIL1 

Year I Semester I Credits 3 

Instructional Hours Per 

week 

Lecture Tutorial Lab Practice Total 

 - 4 4 

 

Learning Objectives 

1. This course covers the basic data structures like Stack, Queue, Tree, and List.  

2. This course enables the students to learn the applications of the data 

structures using various techniques  

3. It also enables the students to understand C ++ language concerning OOAD 

concepts  

4. Application of OOPS concepts. 

 

Experiments  

1. Stack ADT 
2. Queue ADT 
3. Sort a given set of elements using the Quick sort method and determine     

the time required to sort   the elements. Repeat the experiment for 
different values of n. 

4. Heaps Using priority Queue. 
5. Search for an element in a tree using divide and conquer strategy. 
6. Write a program to obtain the topological ordering of vertices in a given 

digraph. 

7. Implement travelling salesman problem. 

8. Find minimum cost spanning tree of a given undirected path using a Prim’s     

algorithm. 

9. From a given vertex in a weighted connected graph, find shortest paths to other 

vertices using Dijkstra’s algorithm. 

10. Solve N queen problem. 

11. Solve Tic Tac Toe problem. 

12. Solve Magic Square problem 
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ALGORITHM LAB 

CO PO PSO Cognitive 
Level  1 2 3 4 5 1 2 3 4 5 

CO 1 3 3 3 2 3 3 3 2 3 3 K - 1 

CO 2 3 3 2 3 3 3 3 3 3 3 K - 4 

CO 3 3 3 2 3 3 3 3 3 3 3 K - 5 

CO 4 3 3 2 3 3 3 3 3 3 3 K - 3 

CO 5 3 3 2 3 3 3 3 3 3 3 K – 5 

 

S - Strong (3) M - Medium (2) L – Low 

 

  

  



PG Computer Science with AI - Kamaraj College (Autonomous), Thoothukudi - 628 003 

36  

Python Programming Lab 

Title of the 
Course 

Python Programming Lab 

Course 
Type 

Core Lab - 2 

Course 
Code 

25PMAIL2 

Year I Semester I Credits 3 

Instructional Hours 

per week 
Lecture Tutorial Lab Practice Total 

- - 4 4 

Learning Objectives 

1. Understand and implement string manipulation techniques 

2. Work with different data structures 

3. Apply object-oriented programming concepts 

4. Understand and apply regular expressions 

5. Work with databases and data visualization 

Experiments 

1. Program using Strings - Program to Sort Words in Alphabetic Order 
2. Program to perform various list operations 
3. Program using Tuples - swap two numbers without using a temporary 

variable. 
4. Program using Dictionaries - count the number of times a character appears 

in a given string 
5. Write a function to convert number into corresponding number in words 

For e.g., if the input is 876 then the output should be ‘Eight Seven Six’. 

6. Program using Inheritance. 
7. Program using Interfaces. 
8. Program involving Overloading 
9. Program using Regular Expressions. 

10. Working with Widgets. 
11. Program to Insert, Delete and Update in Database. 
12. Program to create and perform operations using Data Frames. 
13. Program to implement Data Visualization. 
14. Combining and Merging Data Sets 
15. Data Aggregation and Groupwise operations 
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Recommended Texts 

"Python Programming: An Introduction to Computer Science" by John Zelle 

Reference books 

1. "Learning Python" by Mark Lutz 

2.”Python for Data Analysis" by Wes McKinney 

 

Web Resources 

https://docs.python.org/3/ 

https://www.w3schools.com/python/ 

https://www.geeksforgeeks.org/python-programming-language/ 

 

Course 

outcomes 
        CO 

On completion of this course, students will be 
able to: 

CO1 Appreciate programming concepts in Python 

CO2 Work with Widgets. 

CO3 Insert, Delete and Update in Database. 

CO4 Create and perform operations using Data Frames. 

CO5 
Implement Data Visualization 

 

  

https://docs.python.org/3/
https://www.w3schools.com/python/
https://www.geeksforgeeks.org/python-programming-language/
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
https://www.academia.edu/5815337/BIOLOGY_BOTANY_Higher_Secondary_Second_Year
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Semester - II 

Machine Learning 

 

Title of the Course Machine Learning 

Course Type Core - IV 

Year I Semester II Credits 4 
Course 

Code 
25PMAI21 

Instructional Hours 

per week 

Lecture Tutorial Lab Practice Total 

3 2 -- 5 

Learning Objectives 

LO1 
To understand the different types, steps and algorithms involved in 
Machine Learning Process 

LO2 
Understand unsupervised learning methods such as Clustering (K-Means, 
DBSCAN) and Dimensionality Reduction (PCA). 

LO3 Explore hyper parameter tuning and model selection methods ( 

LO4 
Understand the importance of data in machine learning and the process of 
data preparation. 

LO5 
Develop the ability to interpret and deploy machine learning models in 
real- world applications. 

 
 

Unit Contents 

 
 

 
I 

Giving Computers the ability to learn from data - Introduction 
Building intelligent systems to transform data into knowledge 

- The three different types of Machine Learning (ML) - Introduction 

to basic terminology and notations. 

Training Simple ML Algorithms for Classification - Early History of ML - 

Implementing a Perceptron learning algorithm Adaptive linear neurons 

and the convergence of learning. 

 

 
II 

ML Classifiers using scikit-learn - Choosing a classification algorithm - 

Training a perceptron - Modeling class probabilities via logistic regression 

- Maximum margin classification with support vector machines(SVM) - 

Solving nonlinear problems using a kernel SVM - Decision tree learning – 

K-nearest neighbours: a lazy learning algorithm. 
Data Pre-processing - Missing data - Categorical data - Partitioning a 
dataset into separate training and test datasets - Bringing features onto the 
same scale. 
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III 

Compressing Data via Dimensionality Reduction - Unsupervised 

dimensionality reduction via principal component analysis - Supervised data 

compression via linear discriminant analysis - Using kernel principal 

component analysis for nonlinear mappings. 
Learning Best Practices for Model Evaluation and Hyper parameter Tuning - 
Using k-fold cross-validation to assess model performance - Debugging 
algorithms with learning and validation curves. 

IV 

Combining different models for ensemble learning - Combining classifiers via 

majority vote - Bagging: building an ensemble of classifiers from bootstrap 

samples - Leveraging weak learners via adaptive boosting. 
Predicting Continuous Target Variables with Regression Analysis - Introducing 
Linear regression - Implementing an ordinary least squares linear regression 
model - Evaluating the performance of linear regression models - Using 
regularised methods for regression – Dealing with nonlinear relationships 
using random forests. 

 
V 

Django: Installing Django – Building an application – Project Creation – 
Designing the Data Schema - Creating an administration site for models - 
Working with Query Sets and Managers – Retrieving Objects – Building List 
and Detail Views. 

  

Recommended Texts: 

1 
Sebastian Raschka and Vahid Mirjalili, Python Machine Learning, 3rd 

Edition, packt publishing, 2019 

2 
Corey Wade et al, Vahid Mirjalili, The Python Workshop, 2nd Edition, packs 
publishing, 2022 

3 Antonio Mele, “Django 3 By Example”, Third Edition, 2020 (Unit - V) 

References Books: 

1 
Andreas C. Mueller, Sarah Guido. Introduction to Machine Learning with 
Python. O’Reilly Media, Inc., 2016. 

2 
Ethem Alpaydin, Introduction to Machine Learning, 2nd Edition, 
http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=12012, 2010 

3 
Wes McKinney. Python for Data Analysis. O’Reilly Media, Inc., 1005 
Gravenstein Highway North, Sebastopol, second edition, 2018 

Web Resources: 

1. https://data-flair.training/blogs/machine-learning-tutorial/ 
2. https://www.geeksforgeeks.org/machine-learning/ 

http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=12012
http://www.geeksforgeeks.org/machine-learning/
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Course 
outcomes On completion of this course, students will be able to: 

CO1 
Describe the data, essential steps for creating a typical ML model 
and the fundamentals of pattern classification. 

CO2 Able to examine different ML algorithms and unprocessed data and 
features. 

CO3 
Implement the essential technique store duce the number of 
features in a data set and test the performance of predictive 
models. 

CO4 
Select multiple algorithms, combine and produce ensembles, 
discuss the essential techniques for modeling linear relations. 

CO5 
Discuss the clustering algorithms, develop a Web application  
embedding a ML model. 

 

Mapping with Programme Outcomes and Programme Specific Outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Big Data Analytics 
 

Title of the Course Big Data Analytics 
 

Course Type Core - V 

Year I Semester II Credits 4 
Course 

Code 
25PMAI22 

Instructional Hours 

Per week 

Lecture Tutorial Lab Practice Total 
3 2 -- 5 

Learning Objectives 

LO1 
To introduce the concepts of big data analytics and developing a real time 
applications 

LO2 
Explore the landscape of Big Data technologies, including No SQL databases, 
Hadoop ecosystem, and data processing frameworks 

LO3 Introduce Mongo DB concepts and the Map Reduce programming model 

LO4 
.Enable students to apply Big Data analytics techniques to real-world 
scenarios, 
fostering problem-solving and critical thinking 

LO5 Equip students with skills to process and analyze Big Data and R. 
 
 

Unit Contents 

 

 
I 

Introduction To Big Data Analytics Classification of Digital Data, Structured and 
Unstructured Data - Introduction to Big Data: Characteristics – Evolution – 
Definition - Challenges with Big Data - Other Characteristics of Data - Why Big 
Data - Traditional Business Intelligence versus Big Data - Data Warehouse  and  
Hadoop  Environment  Big  Data  Analytics: Classification of Analytics – 
Challenges - Big Data Analytics important - Data Science - Data Scientist - 
Terminologies used in Big Data Environments 

 
II 

Big Data Technology Landscape No SQL, Comparison of SQL and No SQL – 
Hadoop Overview - Hadoop Distributed File System - Processing Data with 
Hadoop - Managing Resources and Applications with Hadoop YARN. 

 

 
III 

Mongo DB and Map reduce Programming: Mongo DB: Mongo DB - Terms used 
in RDBMS and Mongo DB - Data Types – Mongo DB Query Language. Map 
Reduce: Mapper – Reducer – Combiner – Partitioner – Searching – Sorting 
– Compression. 

 

 
IV 

Hive: Introduction – Architecture - Data Types - File Formats - Hive Query 
Language Statements -Hive User Defined Function. Pig: Introduction - Anatomy 
– Features – Pig Latin Overview - Pig Primitive Data Types –HDFS Commands - 
Eval Function - Complex Data Types - User-Defined Functions - Pig at Yahoo! - 
Pig Versus Hive. 

V 

R and Big Data: Introduction to R Programming-Features and strengths of R in 

analytics-Basic syntax and data types in R. Libraries and Tools for Big Data- 

Connecting R to Big Data Sources -.  Data Manipulation and Cleaning - Big 

Data Visualization. 
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Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariouscompeti

tiveexaminations UPSC / TRB / NET / UGC – CSIR / 

GATE / TNPSC /others to be solved (To be discussed 

during the Tutorial hour) 

Skills acquired from this 
course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website creation, 

Professional Communication and Transferrable Skill 

Recommended Texts: 

Big Data and Analytics, Seema Acharya, Subhashini 
Chellappan, First Edition, 2015, Wiley Data Science and 
Analytics (with Python, R and SPSS Programming)  By 
V.K. Jain Khanna book publishing co (p) ltd. 

References Books: 

 
1. Lublinsky, Boris, Kevin T. Smith, and Alexey 

Yakubovich. Professional 
2. hadoopsolutions.JohnWiley&Sons,2013 
3. Big Data Analytics, Radha Shankarmani, M 

Vijayalakshmi, Second Edition, 2017, Wiley Hadoop 
Essentials A Quantitative Approach, Henry H. Liu, 
First Edition, 2012, Perf Math Publishers 

4. Data Analytics using R by Seema Acharya,2018 McGraw 
Hill Edition 

Web Resource 

1. https://www.ibm.com/analytics/big-data-analytics 
2. https://www.simplilearn.com/what-is-big-data-

analytics-article 
3. https://azure.microsoft.com/en-us/resources/cloud-

computing-dictionary/what-is-big-data-analytics 

 

 

Course 
outcomes On completion of this course, students will be able to: 

CO1 
Demonstrate proficiency in installing, configuring, and utilizing 
Python along with NumPy and Pandas for data analysis. 

CO2 
Demonstrate proficiency in using Big Data technologies like 
Hadoop, No SQL databases, and data processing frameworks. 

CO3 
Introduce Mongo DB concepts and the Map Reduce programming 
model. 

CO4 
Analyze and perform different operations on data usingPig 
and Hive. 

CO5 
Utilize R and other analytics tools for data manipulation, cleaning, 
and visualization. 

http://www.ibm.com/analytics/big-data-analytics
http://www.simplilearn.com/what-is-big-data-analytics-article
http://www.simplilearn.com/what-is-big-data-analytics-article


PG Computer Science with AI - Kamaraj College (Autonomous), Thoothukudi - 628 003 

43  

Mapping with Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 2 3 3 3 2 3 3 3 

CO3 3 3 3 2 3 3 3 2 

CO4 3 3 2 3 3 3 1 3 

CO5 3 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 3 3 1 3 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 3 2 3 3 3 
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Pattern Recognition and Image Analysis 

 

Title of the 
Course Pattern Recognition And Image Analysis 

Course Type Elective - III 

Year I Semester II Credits 3 
Course 

Code 
25PEAI21 

Instructional 
Hours 

Per week 

Lecture Tutorial Lab Practice Total 

2 2 -- 4 

Learning Objectives 

LO1 Understand the Fundamentals of Image Processing and Transformation. 

LO2 Apply Image Restoration and Compression Techniques. 

LO3 Implement Segmentation and Classification Techniques. 

LO4 Apply Pattern Recognition Techniques and Mathematical Foundations. 

LO5 Master Statistical Pattern Recognition Methods. 

Unit Contents 

 

 
I 

Introduction to Image Processing: Image formation, Image geometry 
perspective and other transformation, Stereo imaging elements of visual 
perception. Digital Image- sampling and quantization serial and parallel 
Image processing. 

 

 
II 

Image Restoration: Constrained and unconstrained restoration Wiener filter 
, Motion blur remover, Geometric and radiometric correction Image data 
compression-Huffman and other codes transform compression, predictive 
compression two tone image compression, block coding, Run length coding, 
and contour coding. 

III 

Segmentation Techniques-thresh holding approaches, region growing, line 
and edge detection approaches, Histogram modering,  Sharpening  Spatial  
Filters,  supervised  and unsupervised classification techniques, Wavelet 
Transforms in One Dimension, remotely sensed image analysis and 
applications, Dilation and Erosion, The Hit-or-Miss Transformation, Edge 
Linking and Boundary Detection 

 

 
IV 

Basics of pattern recognition, Design principles of pattern recognition 
system, Learning and adaptation, Pattern recognition approaches, 
Mathematical foundations – Linear algebra, Probability Theory, Expectation, 
Normal distribution, multivariate normal densities, and Chi-square test. 

 
 

 
V 

Statistical Pattern Recognition -Bayesian Decision Theory, Classifiers, 
Normal density and discriminant functions, Parameter estimation methods: 
Maximum-Likelihood estimation, Bayesian Parameter estimation, Nearest 
Neighbour Rule, Fuzzy Classification, – Principal Component Analysis 
(PCA),, Expectation-maximization (EM), Hidden Markov Models 
(HMM),Gaussian mixture models. 
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Recommended Texts: 

1 Digital Image Processing – Gonzalez and Wood, Addison Wesley, 1993. 

2 Fundamental of Image Processing – Anil K. Jain, Prentice Hall of India. 

3 
Pattern Classification – R.O. Duda, P.E. Hart and D.G. Stork, Second 
Edition John Wiley, 2006 

References Books: 

1 
Digital Picture Processing – Rosenfeld and Kak, vol.I & vol.II, 
Academic,1982 

2 Computer Vision – Ballard and Brown, Prentice Hall, 1982 

3 
An Introduction to Digital Image Processing – Wayne Niblack, Prentice 
Hall, 1986 

4 
Pattern Recognition and Machine Learning – C. M. Bishop, Springer, 
2009. 

5 
Pattern Recognition – S. Theodoridis and K. Koutroumbas, 4th Edition, 
Academic Press,2009 

Web Resources 

https://www.geeksforgeeks.org/digital-image-processing-basics/ 

 
 

 

Course 
outcomes On completion of this course, students will be able to: 

CO1 Get acquainted with image processing 

CO2 Apply basic algorithms in image processing 

CO3 Grasp basic so knowledge representation 

CO4 Analyze the texture of images 

CO5 Recognize patterns 

http://www.geeksforgeeks.org/digital-image-processing-basics/
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Mapping with Programme Outcomes and Programme Specific Outcomes 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

  

 Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Optimization Techniques 

 

Title of the 
Course 

Optimization Techniques 

Course 
Type 

Elective - III 

Year I Semester II Credits 3 
Course 

Code 
25PEAI22 

Instructional Hours 

per week 
Lecture Tutorial 

Lab 
Practice 

Total 

4 - - 4 

Learning Objectives 

LO1 Linear Programming Problem Formulation and Solutions 

LO2 Understanding Duality and Advanced Methods in LPP 

LO3 Master Transportation and Assignment Models 

LO4 Replacement and Maintenance Strategies 

LO5 Project Scheduling and Resource Allocation 

Unit Contents 

I 
Linear Programming Problem (LPP): Formulations and graphical solution of 
(2 variables) canonical and standard terms of linear programming problem. 
Simplex method, Two phase simplex 

II 
Duality in LPP- dual problem to primal- primal to dual problem-dual simplex 
method- Revised simplex method-Integer programming problem 

 
III 

Transportation Model: North West corner Method, Least cost method, and Vogel’s 

Approximation Method. Determining Net evaluation- Degeneracy in TP 
Assignment Model: Hungarian assignment model – Travelling salesman problem. 

 
IV 

Replacement Problem: Replacement policy for equipment that deteriorate 

gradually, Replacement of item that fail suddenly-Individual and group 
replacement, Problems in mortality and staffing. 

 
V 

Project Scheduling PERT/CPM Networks – Fulkerson’s Rule – Measure of Activity 

– PERT Computation – CPM Computation – Resource Scheduling. 
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Extended Professional 
Component (is a part of 
internal component only, Not 
to be including the External 
Examination question 
paper) 

Questionsrelatedtotheabovetopics,fromvariouscompe

titiveexaminations UPSC / TRB / NET / UGC – CSIR / 

GATE / TNPSC /others to be solved (To be discussed 

during the Tutorial hour) 

Skills acquired from this 
course 

Knowledge, Problem Solving, Analytical ability 

Professional Competency, Professional 

Communication and Transferrable Skill 

Recommended Texts 

1. Kanti Swarup, P.K. Gupta & Manmohan, 

“Operations Research”, Sultan Chand & Sons. 

1996. 

2. S.Kalavathy, “Operations Research”, Second 
Edition – Vikas Publishing House Pvt.Ltd., 

Reference books 
P. K. Gupta &Manmohan. Problems in Operations 

Research: Methods and Solutions Sultan Chand & Sons 

Web Resources 

https://www.khanacademy.org/math/linear-

programming 
https://ocw.mit.edu/courses/sloan-school-of-

management/15-053- introduction-to-

optimization-spring-2013/ 

https://developers.google.com/optimization 
 

 

 

Course out 
comes 

 
On completion of this course, students will be able to: 

CO1 Formulate and solve Linear Programming Problems (LPPs) 

CO2 Apply Simplex and Dual Simplex Methods 

CO3 Solve Transportation and Assignment Problems 

CO4 Understand and Apply Replacement Models 

CO5 Implement Project Scheduling Techniques (PERT/CPM) 

 
 

 
  

http://www.khanacademy.org/math/linear-programming
http://www.khanacademy.org/math/linear-programming
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Mapping with Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 2 3 3 3 2 3 3 3 

CO3 3 3 3 2 3 3 3 2 

CO4 3 3 2 3 3 3 1 3 

CO5 3 2 3 3 2 3 3 2 

 

 Strong (3) Medium (2) Low (1) 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 3 3 1 3 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 3 2 3 3 3 
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Wireless Networks and Mobile Computing 

 

 

Title of the 
Course 

Wireless Networks and Mobile Computing 

Course Type Elective - IV 

Year I Semester II Credits 3 Course Code 25PEAI23 

Instructional Hours 

Per week 

Lecture Tutorial Lab Practice Total 

4 - - 4 

Learning Objectives 

LO1 Describe the basics of wireless communication and network architectures. 

LO2 
Discuss MAC layer protocols and challenges like hidden and exposed 
terminal problems. 

LO3 Describe the smart client architecture and client-server models. 

LO4 Describe thin client architecture and its components 

LO5 
Understand next-generation wireless technologies, including 4G, 5G, and IoT 
integration. 

Unit Contents 

I 

Fundamentals of Wireless Communication and Networking Introduction to 
Wireless Communication-Wireless Network Architectures: Ad-hoc vs. 
Infrastructure Networks-Wireless Propagation Models: Free Space 
Propagation, Multipath Propagation-Modulation Techniques: Digital 
Modulation, Spread Spectrum Techniques-Overview of Wireless Standards: 
IEEE 802.11 (Wi-Fi), IEEE 802.15 (Bluetooth), IEEE 802.16 
(WiMAX), Cellular Standards (2G, 3G, 4G, 5G)-Frequency Allocation and 
Spectrum Management-Overview of Wireless Local Area Networks (WLAN) 
and Personal Area Networks (PAN) 

II 

Wireless Communication Protocols: MAC Layer Protocols for Wireless 
Networks: IEEE 802.11 (Wi-Fi) MAC, CSMA/ CA, Hidden and Exposed 
Terminal Problems. Bluetooth Architecture: Bluetooth Protocol Stack, Piconet, 
and Scatternet. Routing in Mobile Networks: Ad-hoc Networks (AODV, DSR), 
MANET (Mobile Ad-hoc Networks), and VANET (Vehicular Ad-hoc 
Networks).Multimedia over Wireless Networks: QOS (Quality of Service) 
requirements for multimedia transmission, Resource Allocation in Wireless 
Networks. 
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III 

Mobile OS and Computing Environment: Smart Client Architecture, The Client: 
User Interface, Data Storage, Performance, Data Synchronization, Messaging. 
The Server: Data Synchronization, Enterprise Data Source, Messaging. Mobile 
Operating Systems: WinCE, Palm OS, Symbian OS, Linux, Proprietary OS Client 
Development: The development process, Need analysis phase, Design phase, 
Implementation and Testing phase, Deployment Phase, Development Tools, 
Device Emulators 

 
IV 

Building, Mobile Internet Applications: Thin client: Architecture, the client, 
Middleware, messaging Servers, Processing a Wireless request, Wireless 
Applications Protocol (WAP) Overview, Wireless Languages: Markup 
Languages, HDML, WML, HTML, CHTML, XHTML, Voice XML 

 

 
V 

Emerging Trends in Wireless Networking and Mobile Computing 
Next-Generation Wireless Networks: 4G and 5G Technologies-Internet of 
Things (IoT) and its Integration with Mobile Computing-Edge Computing and 
Fog Computing- Cognitive Radio Networks (CRN): Concepts and Applications- 
Software-Defined Networking (SDN) in Wireless Networks- Mobile 
Application Development: Tools, Frameworks, and Challenges-Augmented 
Reality (AR) and Virtual Reality (VR) in Mobile Applications-Future Trends and 
Research Directions in Wireless and Mobile Computing 

 

Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questions related to the above topics, from various 
competitive examinations UPSC /TRB/NET/UGC –
CSIR/GATE /TNPSC/others to be solved (To be 
discussed during the Tutorial hour) 

Skills acquired from this 
course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, Professional 

Communication and Transferrable Skill 

Recommended Texts 

1. Fundamentals of Wireless 
Communication" by David T se and 
Pramod Viswanath 

2. Wireless Communications and Networking" by Jon 
W. Mark and Weihua Zhuang 

3. "Mobile Computing: Technology, Applications, and 
Service Creation" by Asoke K. Talukder and Roopa R. 
Yavagal 

Reference Books 

1. "Emerging Wireless Technologies and the Future 

Mobile Internet" by Dipankar Raychaudhuri and 

Mario Gerla 

2. "Mobile Computing: Principles, Designing 

and Development" by Raj Kama 
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Web Resources 

1. https://ece.rutgers.edu/sites/default/files/2024- 
06/16_332_546_Syllabus%20Fall%202023.pdf 

2. https://ece.njit.edu/sites/ece/files/lcms/academics/un
dergraduate/syllabi/425 Abdi.pdf 

3. https://www.lions.odu.edu/~dpopescu/courses/ece45
2_552/syllabus.pdf https://minghsiehece.usc.edu/wp-
content/uploads/2019/02/EE-535.pdf 

 

Course 
outcomes: 

CO 
On completion of this course, students will be able to: 

CO1 
Understand the fundamental principles of wireless communication, 
including architectures, propagation models, modulation techniques, and 
wireless standards. 

CO2 
Analyze wireless communication protocols, including MAC layer 
protocols, routing strategies, and quality of service (QoS) requirements. 

CO3 
Explore mobile operating systems, client-server architectures, and the 
development phases of mobile applications. 

CO4 
Design mobile internet applications using wireless languages and 
protocols while understanding thin client architecture. 

CO5 
Investigate emerging trends in wireless networking and mobile 
computing, including IOT, edge computing, AR/VR, and future 
research directions. 

 

  

http://www.lions.odu.edu/~dpopescu/courses/ece452_552/syllabus.pdf
http://www.lions.odu.edu/~dpopescu/courses/ece452_552/syllabus.pdf
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Mapping with Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 2 3 3 3 2 3 3 3 

CO3 3 3 3 2 3 3 3 2 

CO4 3 3 2 3 3 3 1 3 

CO5 3 2 3 3 2 3 3 2 

 

 Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 3 3 1 3 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 3 2 3 3 3 
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Databases for Data Science 
 

Title of the 
Course 

Databases for Data Science 

Course Type Elective - IV 

Year I Semester II Credits 3 
Course 

Code 
25PEAI24 

Instructional 
Hours 

Per week 

Lecture Tutorial Lab Practice Total 

4 - -- 4 

Learning Objectives 

LO1 Understand the Fundamental Concepts of Database Management Systems 

LO2 Master Conceptual Data Modeling Using ER Models and UML Class Diagrams 

LO3 Proficiently Use Structured Query Language (SQL) for Relational Databases 

LO4 Understand Data Warehousing, Business Intelligence, and ETL Processes 

LO5 Explore NoSQL Databases and Understand Their Use Cases and Architectures 
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Unit Contents 

 

 
  I 

Fundamental Concepts of Database Management Applications of Database 
Technology - Key Definitions - File versus Database Approach to Data 
Management - Elements of a Database System - Advantages of Database 
Systems and Database Management - Architecture and Categorization of 
DBMSs Conceptual Data Modelling using the ER Model and UML Class 
Diagram Phases of Database Design - The Entity- Relationship Model - UML 
Class Diagram 

 
II 

Types of Database Systems - Relational Databases: The Relational Model – 

Normalization Relational Databases Structured Query Language - SQL 

Data Definition Language - SQL Data Manipulation Language Book1:  
 Data Warehousing and Business Intelligence Operational versus 

Tactical/Strategic Decision-Making - Data Warehouse Definition - Data 

Warehouse Schemas - The Extraction, Transformation, and Loading (ETL) 

Process - Data Marts - Virtual Data Warehouses and Virtual Data Marts - 

Operational Data Store - Data Warehouses vs Data Lakes - Business 

Intelligence 

 

 
III 

Introduction of NO SQL Overview and History of NoSQL Databases. 

Definition of the Four Types of NoSQL Database, The Value of Relational 

Databases, Getting at Persistent Data, Concurrency, Integration, 

Impedance Mismatch, Application and Integration Databases, Attack of the 

Clusters, The Emergence of NoSQL, 

Distribution Models, Single Server, Sharding, Master-Slave Replication, 

Peer-to-Peer replication, Combining Sharding and Replication. 

 
 
 
 

IV 

Key Value Data Stores NoSQL Key/Value databases using MongoDB, 

Document Databases, Document oriented Database Features, Consistency, 

Transactions, Availability, Query Features, Scaling, Suitable Use Cases, 

Event Logging, Content Management Systems, Blogging Platforms, Web 

Analytics or Real-Time Analytics, E-Commerce Applications, Complex 

Transactions Spanning Different Operations, Queries against Varying 

Aggregate Structure. 

 
V 

Document Oriented Database Column- oriented NoSQL databases using 
Apache HBASE, Column oriented NoSQL databases using Apache 
Cassandra, Architecture of HBASE, Column-Family Data Store Features, 
Consistency, Transactions, Availability, Query Features, Scaling, Suitable 
Use Cases, Event Logging, Content Management Systems, Blogging 
Platforms, Counters, Expiring Usage. 
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Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariousco

mpetitiveexaminations UPSC / TRB / NET / UGC – 

CSIR / GATE / TNPSC /others to be solved (To be 

discussed during the Tutorial hour) 

Skills acquired 
from this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website 

creation, Professional Communication and 

Transferrable Skill 

Recommended Texts: 

1 

Lemahieu, W., Broucke, S.vanden and Baesens, B. (2018) Principles of 
database management: The Practical Guide to storing, managing and 
analyzing big and small data. Cambridge, United 
Kingdom: Cambridge University Press. 

2. 
Sadalage, P. & Fowler,NoSQL Distilled: A Brief Guide to the Emerging 
World of Polyglot Persistence, Wiley Publications,1st Edition,2022 

References Books: 

1 
SQL for Data Scientists: A Beginner's Guide for Building 
Datasets for Analysis Renee M. P. Teate 

2 
SQL for Data Science: Data cleaning, wrangling and 
analytics with relational databases, Antonio Badia 

3 Guy Harrison, Next Generation Database: No SQL & big data, Apress 
Web Resources: 

1 https://www.geeksforgeeks.org/introduction-to-nosql/ 

 

 

Course 
outcomes On completion of this course, students will be able to: 

CO1 
Understand and discuss the importance of relational data 
modelling and conceptual modelling 

CO2 
Experiment with various databases and compose effective 
queries 

CO3 Analyse the process of OLAP system construction 

CO4 Evaluate the use of NOSQL and its approach to the database 

CO5 Develop applications using Relational and No SQL databases 

http://www.geeksforgeeks.org/introduction-to-nosql/
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Mapping with Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

       

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Machine Learning Lab 

 

Title of the 
Course 

Machine Learning Lab 

Course 
Type 

Core  Lab - 3 

Year I Semester II Credit 3 
Course 

Code 
25PMAIL3 

Instructional 
Hours 

Per week 

Lecture Tutorial 
Lab 

Practice 
Total 

- - 4 4 

Learning Objectives 

LO1 
To Preprocess the data and build ML model using appropriate 
technique and evaluate model. 

LO2 
Gain hands-on experience in training a perceptron and observing 
its convergence behavior on linearly separable data. 

LO3 
Evaluate the performance of SVM with kernels for non-linearly 
separable data. 

LO4 
Interpret the coefficients of the regression model and predict 
outputs for unseen data. 

LO5 
Use machine learning algorithms to solve practical, real-world 
problems. Build models that can be deployed to make predictions 
on new data. 

Experiments 
1. Perceptron learning algorithm. 
2. Implement Logistic Regression for binary classification. 
3. Implement Naive Bayes Classifier for text classification 
4. Solving nonlinear problems using a kernel SVM. 

5. Decision tree. 

6. Unsupervised dimensionality reduction via principal component analysis. 

7. Supervised data compression via linear discriminant analysis. 

8. Ordinary least squares linear regression model. 

9. Evaluating the performance of linear regression models. 

10. Nonlinear relationships using random forests. 

11. Grouping objects by similarity using k-means. 

12. Organizing clusters as a hierarchical tree. 
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Extended 
Professional 
Component (is a 
part of internal 
component only, 
Not to be included 
in the External 
Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariouscompetitive

examinations UPSC / TRB / NET / UGC – CSIR / GATE / 

TNPSC /others to be solved (To be discussed during the 

Tutorial hour) 

Skills 
acquired 
from this 
course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website creation, 

Professional Communication and Transferrable Skill 

Recommended 
Texts 

1. Hands on MACHINE LEARNING Practical Guide, 
Dr.Harshavardhan Awari 

2. Antonio Mele, “Django 3 By Example”, Third Edition, 
2020 

3. Corey Wade et al, VahidMirjalili, The Python Workshop, 
2nd Edition, packs p 

Reference Books 
1. Sebastian Raschka and VahidMirjalili, Python Machine 

Learning, 3rd Edition, packt publishing, 2019 

Web Resource  1. https://data-flair.training/blogs/machine-learning-tutorial/ 
2. https://www.geeksforgeeks.org/machine-learning/ 

 

 

Course 
outcomes: CO 

On completion of this course, the students will be able to 

CO1 
Apply Pandas, NumPy and Matplotlib to read in, process and 
Visualize data, implement linear classification algorithms. 

CO2 
Compare classifiers with linear and non-linear decision 
boundaries, select relevant features for the model 
Construction. 

CO3 
Apply data compression and best practice for model evaluation 
and Hyper parameter Turing. 

CO4 Select appropriate algorithm and ensemble. 

CO5 
Apply Clustering algorithms on unlabeled data, construct a 
web application embedding AML Model. 

 
 

 

http://www.geeksforgeeks.org/machine-learning/
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Mapping with Programme Outcomes and Programme Specific Outcomes 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 2 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1) 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Big Data Analytics Lab 
 

 

Title of 
the 
Course 

Big Data Analytics Lab 

Course 
Type 

Core  Lab - 4 

Year I Semester II Credits 3 Course Code 25PMAIL4 

Instructional 

Hours per 

week 

Lecture Tutorial Lab Practice Total 

- - 4 4 

Learning Objectives 

LO1 
To introduce the concepts of big data analytics and developing a real time 
applications 

LO2 Explore the landscape of Big Data technologies 

LO3 Understand the Mongo DB concepts 

LO4 Understand the different operations for big data using R 

LO5 Equip students with skills to process and analyze Big Data and R. 
 
  

 
Experiments 

 
1. Install, configure and run python, numPy and Pandas. 

2. Visualize data using basic plotting techniques in Python. 

3. Implement No SQL Database Operations: CRUD operations, Arrays using 
Mongo DB. 

4. Implement Functions: Count – Sort – Limit – Skip – Aggregate using Mongo DB. 

5. Download and install R-Programming environment and install basic 
packages using install. Packages () command in R. 

6. Write a program to read a csv file and analyze the data in the file in R 

7. Data visualization using R. 
8. Create a data set and do statistical analysis on the data using R. 

9. Display the Forecast future values using time series analysis. With R 

10. Perform basic Text mining tasks using R 
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Extended 
Professional 
Component(is a 
Part of internal 
component only, 
Not to be 
included in the 
External 
Examination 
question paper) 

Questions related to the above topics, from various 
competitive examinations UPSC/TRB/NET/UGC –
CSIR/GATE/TNPSC/others to be solved (To be discussed 
during the Tutorial hour) 

Skills acquired from 

this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, Professional Communication 

and Transferrable Skill 

Recommended 
Texts 

Big Data Analytics A Hands-On Approach, Arshdeep Bahga, 
Vijay Madisetti 

Reference Books: 
Big Data Analysis with Python, Ivan Marin, Ankit Shukla 
and Sarang V K 

Web resources: 

https://www.ibm.com/analytics/big-data-analytics 

https://www.simplilearn.com/what-is-big-data-analytics-
article 

https://azure.microsoft.com/en-us/resources/cloud-
computing-dictionary/what-is- big-data-analytics 

 
 

 

Course 
outcomes: 

CO 

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

CO1 
Understand the basic concepts of big data analytics and 
technologies 

CO2 Introduce Mongo DB concepts. 

CO3 Perform CRUD Operations and Functions 

CO4 Analyze and perform different operations on data using R
  

CO5 
Utilize R and other analytics tools for data 
manipulation, cleaning, and visualization.  

 

 

http://www.ibm.com/analytics/big-data-analytics
http://www.simplilearn.com/what-is-big-data-analytics-article
http://www.simplilearn.com/what-is-big-data-analytics-article
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Mapping with Programme Outcomes and Programme Specific Outcomes 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Social Networks 
 

 

Title of the 
Course 

Social Networks 

Course 
Type 

Skill Enhancement Course - I 

Year I Semester II Credits 2 

Course 

Code 

 

25PSAI21 

Instructional Hours 

per week 

Lecture Tutorial 
Lab 

Practice 
 

Total 

4 - - 4 

Learning Objectives 

LO1 To learn about Social media, Social networking and Webcasts. 

LO2 To understanding and building a Word Press Powered Website. 

LO3 To analysis the Social Networking & Micro-Blogging. 

LO4 To learn and analysis the Widgets & Badges. 

LO5 To explore the importance of Website optimization. 

Unit Contents 

I 

Introduction: Social Media Strategy-Important First Decisions -Websites, 
Blogs - RSS Feeds Mapping - Preparation - Multimedia Items Gathering 
Content for Blog Posts RSS Feeds & Blogs-The Feed Reader-The Feed-
Options for Creating an RSS Feed-Planning Feed- Blogs-Options for 
Starting. -Feed or Blog Content- Search Engine Optimization (SEO)-Feed 
Burner-RSS Feed and Blog Directories-An Optimization Plan for Blog or RSS 
Feed. 

II 

Building a Word Press Powered Website: Word Press as A CMS - Diversity of 
Word Press Sites-The Anatomy of a Word Press Site -a Brief Look at the 
Word Press Dashboard Planning - Site Themes Plug-ins setting up Sidebars 
Building Pages- Posting Blog Entries. Podcasting, Vidcasting, & Webcasting- 
Publishing Options for Podcast- Creating and Uploading Podcast Episodes-
Publishing Podcast Optimizing Podcast- Webcasting. 

III 

Social Networking & Micro-Blogging: Facebook-The Facebook Profile -
Myspace LinkedIn-Twitter-Niche Social Networking Sites-Creating Own 
Social Network- Promoting Social Networking Presence- Social 
Bookmarking & Crowd-Sourcing - Social Bookmarking- Crowd-Sourced 
News Sites- Preparation And Tracking Progress Media Communities-Image 
Sharing Strategy-Video Sharing Strategy-Searching And Search Engine 
Placement-Connecting With Others. 
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IV 

Widgets & Badges: Highlighting Social Web Presence- Sharing and 
Syndicating Content Making Site More Interactive-Promoting Products and 
Making Money- Using Widgets In Word Press-Widget Communities And 
Directories- Working Widgets Into Strategy Social Media Newsrooms-
Building Social Media Newsroom - Populating The Newsroom-Social Media 
News Releases-Social Media Newsroom Examples. More Social Tools-Social 
Calendars-Social Pages Wikis- Social Search Portals-Virtual Worlds. 

V 

Website optimization: A Website Optimization Plan- Streamlining Web 

Presence-An Integration Plan- Looking to the Future-Life streaming: The 

Future of Blogging-Distributed Social Networking-Social Ranking, 

Relevancy, and ―Defriending-Web 3.0 or The Semantic Web-Mobile 

Technology- Measuring Your Success - A Qualitative Framework-A  

Quantitative Framework-Tools to Help You Measure. 

 

Extended 
Professional 
Component (is a part 
of internal 
component only, Not 
to be included in the 
External 
Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariouscompet

itiveexaminations UPSC / TRB / NET / UGC – CSIR / 

GATE / TNPSC /others to be solved (To be discussed 

during the Tutorial hour) 

Skills acquired 
from this 
course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, blog and website creation, 

Professional Communication and Transferrable Skill 

Recommended Texts 
Deltina hay ―A Survival Guide To social Media and 
Web 2.0 Optimization‖, Dalton Publishing, 2009 

Reference books 

1. Miriam Salpeter ―Social networking for Career 

Success‖ Learning Express, 2011. 

2. Miles, Peggy, ―Internet world guide to webcasting‖ 
Wiley, 2008 Professionals”, Wiley Publication, 
2015. 

Web Resources 

 

https://onlinecourses.nptel.ac.in/noc20_cs78/preview 

https://onlinecourses.nptel.ac.in/noc20_cs78/preview 

https://www.springer.com/series/8768?srsltid=AfmBOo

oUWs6LT7wDhJzp32GrwcaRAj1edDNW4T4V6RRncAv4z

YWavjjV 

  

http://www.springer.com/series/8768?srsltid=AfmBOooUWs6LT7wDhJzp32
http://www.springer.com/series/8768?srsltid=AfmBOooUWs6LT7wDhJzp32
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Course out 
comes 

On completion of this course, the students will be able to 

CO1 
To understand, impart and summarize the concepts of 
Social media, Social networking and Webcasts 

CO2 
To comprehend, design and develop a Word Press Powered 
Website 

CO3 
To understand, implement and perform evaluation of Social 
Networking and Micro-Blogging 

CO4 
To collaborate, implement and analyze the Widgets and Badges 
in social networking environment 

CO5 
To understand, illustrate and perform evaluation of web 
optimization for social networks 

 

Mapping with Programme Outcomes and Programme Specific Outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 2 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Semester - III 

Deep Learning 
 

Title of the 
Course 

Deep Learning 

Course 
Type 

Core - VI 

Course  
code 

25PMAI31 

Year II Semester III Credits 4 

Instructional Hours 

per week 

Lecture Tutorial 
Lab 

Practice 
 

Total 

 

5 - 
- 
 

5 

 

Learning Objectives 

LO1 Develop and Train Deep Neural Networks. 

LO2 
Develop a CNN, R-CNN, Fast R-CNN, Faster-R-CNN, Mask-RCNN for 
detection and recognition 

LO3 Build and train RNNs, work with NLP and Word Embedding’s 

LO4 
The internal structure of LSTM and GRU and the differences 
between them 

LO5 The Auto Encoders for Image Processing 
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Unit 

 
Contents 

 

 
I 

Deep Learning Concepts: Fundamentals about Deep Learning. Perception 
Learning Algorithms. Probabilistic modelling. Early Neural Networks. How 
Deep Learning different from Machine Learning. Scalars. Vectors. Matrixes, 
Higher Dimensional Tensors. Manipulating Tensors. Vector Data. Time Series 
Data. Image Data. Video Data. 

 

 
II 

Neural Networks: About Neural Network. Building Blocks of Neural Network. 
Optimizers. Activation Functions. Loss Functions. Data Pre- processing for 
neural networks, Feature Engineering. Over fitting and Under fitting. Hyper 
parameters. 

 
 

 
III 

Convolutional Neural Network: About 
CNN. Linear Time Invariant. Image Processing Filtering. Building a 
convolutional neural network. Input Layers, Convolution Layers. Pooling 
Layers. Dense Layers. Back propagation Through the Convolutional Layer. 
Filters and Feature Maps. Back propagation Through the Pooling Layers. 
Dropout Layers and Regularization. Batch Normalization. Various Activation 
Functions. Various Optimizers. Le Net, Alex Net, VGG16, Res Net. Transfer 
Learning with Image Data. Transfer Learning using Inception Oxford VGG Model, 
Google Inception Model, and Micros of tRes Net Model. RCNN, Fast R-CNN, 
Faster R-CNN, Mask-RCNN, 

 

 
IV 

Natural Language Processing Using 
Rnn: About NLP & its Toolkits. Language Modeling. Vector Space Model (VSM). 
Continuous Bag of Words (CBOW). Skip-Gram Model for Word Embedding. Part 
of Speech (PoS) Global Co- occurrence Statistics–based Word Vectors. Transfer 
Learning. Word2Vec. Global Vectors for Word Representation GloVe. Back 
propagation Through Time. Bidirectional RNNs (BRNN) . Long Short Term 
Memory (LSTM). Bi-directional LSTM. Sequence-to-Sequence Models 
(Seq2Seq). Gated recurrent unit GRU. 

 
 

 
V 

Deep  Reinforcement  &  Unsupervised 

Learning: About Deep Reinforcement Learning. Q-Learning. Deep Q-Network 

(DQN). Policy Gradient Methods. Actor-Critic Algorithm. About Autoencoding. 

Convolutional Auto Encoding. Variational 35 Auto Encoding. Generative 

Adversarial Networks. Autoencoders for Feature Extraction.  Auto 

E n c o d e r s  f o r  C l a s s i f i c a t i o n . Denoising Autoencoders. Sparse 

Autoencoders. 
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Extended Professional 
Component (is a part of 
internal component only, 
Not to be included in the 
External Examination 
question paper) 

Questionsrelatedtotheabovetopics,fromvariouscompet

itiveexaminations UPSC / TRB / NET / UGC – CSIR / 

GATE / TNPSC /others to be solved (To be discussed 

during the tutorial hour) 

Skills acquired from 
this course 

Knowledge, Problem Solving, Analytical ability, 

Professional Competency, Professional 

Communication and Transferrable Skill 

 
 

 

Recommended Texts 

1. Deep Learning A Practitioner’s Approach Josh Patterson and 
Adam Gibson O’Reilly Media, Inc.2017 

2. Learn Keras for Deep Neural Networks, Jojo Moolayil, 
Apress, 2018 

Reference books 

1. Deep Learning Projects Using Tensor Flow 2, Vinita 
Silaparasetty,  Apress, 2020 

2. Deep Learning with Python, FRANÇOIS CHOLLET, 
MANNING 
SHELTER ISLAND, 2017 

 
3. Pro Deep Learning with Tensor Flow, Santanu 

Pattanayak, Apress,2017 

Web Resources 
 https://www.geeksforgeeks.org/introduction-deep-

learning/?ref=gcse_ind 

 

 

  

http://www.geeksforgeeks.org/introduction-deep-learning/?ref=gcse_ind
http://www.geeksforgeeks.org/introduction-deep-learning/?ref=gcse_ind
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Course 
Out 

comes 
 

On completion of this course, students will be able to: 

CO1 
Become familiar with the fundamental concepts in Deep 
Learning 

CO2 
Explore the use of Deep Learning Technology in computer 
vision, speech analysis, healthcare, agriculture, and 
Understanding climate change. 

CO3 
Apply Deep Learning technology in computer vision, speech 
analysis, Health care, agriculture, and understanding climate 
change 

CO4 Analyse Deep Reinforcement Learning 

CO5 Evaluate the Practical Challenges in Deep Learning 

 

 
Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

  

 Strong (3) Medium (2) Low (1) 

 

CO/P3O PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Natural Language Processing 
 

Title of the  
Course 

Natural Language Processing 

Course Type Core - VII 

Course Code 25PMAI32 

Year II Semester III Credits 4 

Instructional Hours per 

week 

Lecture Tutorial 
Lab 

Practice 
Total 

4 - - 4 

Learning Objectives 

LO1 
To understand basics of linguistics, probability and statistics 
. 

LO2 To study statistical approaches to NLP and understand sequence labeling 

LO3 To outline different parsing techniques associated with NLP 

LO4 To explore semantics of words and semantic role labeling of sentences 

LO5 To understand discourse analysis, question answering and chatbots 
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Unit 

 
Contents 

 
I 

Introduction: Natural Language Processing – Components -Basics of 
Linguistics and Probability and Statistics – Words-Tokenization 
Morphology- Finite State Automata 

 
 

II 

Statistical Nlp And Sequence Labeling: 
N-grams and Language models –Smoothing -Text classification- Naïve 
Bayes classifier – Evaluation - Vector Semantics – TF-IDF - Word2Vec- 
Evaluating Vector Models -Sequence Labeling – Part of Speech – Part of 
Speech Tagging -Named Entities –Named Entity Tagging 

 
III 

Contextual Embedding: Constituency – Context Free Grammar –
Lexicalized Grammars- CKY Parsing – Earley's algorithm Evaluating 
Parsers - Partial Parsing – Dependency Relations- Dependency Parsing -
Transition Based - Graph Based 

 
IV 

Computational Semantics: Word Senses 
and Word Net – Word Sense Disambiguation – Semantic Role Labeling – 
Proposition Bank- Frame Net- Selectional Restrictions – Information 
Extraction - Template Filling 

 
V 

 
Discourse Analysis And Speech Processing: Discourse Coherence – 
Discourse Structure Parsing – Centering and Entity Based Coherence – 
Question Answering –Factoid Question Answering – Classical QA Models – 
Chatbots and Dialogue systems – Frame-based Dialogue Systems – 
Dialogue–State Architecture 

 
 

 

Recommended Texts 

Daniel Jurafsky and James H.Martin, “Speech and Language 
Processing: An Introduction to Natural Language 
Processing, Computational Linguistics and Speech 
Recognition”(Prentice Hall Series in Artificial Intelligence), 
2020 
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Reference books 

1. Jacob Eisenstein. “Natural Language Processing “, MIT 
Press, 2019 

2. Samuel Burns “Natural Language Processing: A Quick 
Introduction to NLP with Python and NLTK, 2019 

3. Christopher Manning, “Foundations of Statistical 
Natural Language Processing”, MIT Press, 2009. 

4. Nitin Indurkhya,Fred J. Damerau, “Handbook of 
Natural Language Processing”, Second 

edition, Chapman & Hall/CRC: Machine Learning & Pattern 
Recognition, Hardcover,2010 

5. Deepti Chopra, Nisheeth Joshi, “Mastering 
Natural Language Processing with Python”, 

Packet Publishing Limited, 2016 
Mohamed Zakaria Kurdi “Natural Language Processing 
and Computational Linguistics: 

Speech, Morphology and Syntax (Cognitive Science)”, 
ISTE Ltd., 2016 

7. Atefeh Farzindar, Diana Inkpen, “Natural Language 
Processing for Social Media (Synthesis 

Lectures on Human Language Technologies)”, Morgan 
and Claypool Life Sciences, 2015 

Web Resources https://www.geeksforgeeks.org/natural-language-processing-
nlp- 
tutorial/?ref=gcse_ind 

  

Course out 
comes 

CO 
On completion of this course, the students will be able to 

CO1 
Understand basics of linguistics, probability and statistics 
. 

CO2 
Statistical approaches to NLP and understand sequence 
labeling 

CO3 Outline different parsing techniques associated with NLP 

CO4 
Explore semantics of words and semantic role labeling of 

sentences 

CO5 
Understand discourse analysis, question answering and 
chatbots 

http://www.geeksforgeeks.org/natural-language-processing-nlp-
http://www.geeksforgeeks.org/natural-language-processing-nlp-
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Mapping With Programme Outcomes and Programme Specific Outcomes 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1) 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Cryptography and Network Security 

 

Title of the Course 
Cryptography and Network Security 

 
Course Type Core - VIII 

Course Code 25PMAI33 

Year II Semester III Credits 4 

Instructional Hours per 

week 

Lecture Tutorial Lab Practice Total 

4 - -- 4 

Learning Objectives 

LO1 Understand the Fundamentals of Cryptography and Cryptosystems 

LO2 Learn Public-Key Cryptography and Key Management Techniques 

LO3 Explore Network Security Mechanisms and Authentication Protocols 

LO4 Gain Expertise in Web Security and System Security 

LO5 Apply Cryptographic Algorithms and Explore Advanced Security Techniques 
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Unit 

 
Contents 

 
I 

Introduction 
Introduction to Cryptography – Security Attacks – Security Services –Security 
Algorithm- Stream cypher and Block cypher - Symmetric and Asymmetric-key 
Cryptosystem Symmetric Key Algorithms: Introduction – DES – Triple DES – AES 
– IDEA – Blowfish – RC5. 

 
 

II 

Cryptosystem 

Public- key cryptosystem: Introduction to Number Theory- RSA algorithm–Key 
Management- Diffie- ellman Key exchange– Elliptic Curve Cryptography Message 
Authentication and Hash functions – Hash and Mac Algorithm – Digital Signatures 
and 
Authentication Protocol. 

III 

Networksecurity 
Network Security Practice: Authentication Applications– Kerberos–
X.509Authenticationservices and Encryption Techniques. E-mail Security – PGP 
– S / MIME – IP Security. 

IV 
Websecurity 
Web Security-Secure Socket Layer– Secure Electronic Transaction. System 
Security-Intruders and Viruses – Firewalls– Password Security. 

 
V 

Casestudy 
Case Study: Implementation of Cryptographic Algorithms– RSA–DSA–
ECC(C/JAVA Programming). Network Forensic– Security Audit. Other Security 
Mechanism: Introduction to Stenography– Quantum Cryptography –
 Water Marking -DNA Cryptography. 

 
 

 

Recommended Texts: 

1 
Gilbert Strong, Introduction to Linear Algebra, Wellesley- 
CambridgePress,SixthEdition,2023 

References Books: 

1 
David Lay, Steven Lay, Judi Mc Donald, Linear Algebra and Its 

Applications 5thEdition, Pearson’s 

2 Jim Heffer on, Linear Algebra, Fourth edition 

3 Jeff M Philips, Mathematical Foundations for Data Analysis 
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Course 
outcomes On completion of this course, students will be able to: 

CO1 Understand the process of the crypto graphical gorithms 

CO2 Different encryption techniques 

CO3 Understand authentication problems 

CO4 Explore suitable crypto graphical gorithms 

CO5 Understand web Security 

 

Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 2 3 3 3 2 3 3 3 

CO3 3 3 3 2 3 3 3 2 

CO4 3 3 2 3 3 3 1 3 

CO5 3 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 3 3 1 3 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 3 2 3 3 3 
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Robotics Process Automation for Business 

 

 

Title of the 
Course 

Robotics Process Automation for Business 

Course 
Type 

Elective - V 

Course 
code 25PEAI31 

Year II Semester III Credits 
2 

 

Instructional Hours 

per week 

Lecture Tutorial 
Lab 

Practice 
Total 

4 - - 4 

Learning Objectives 

LO1 To understand the functions of the basic components of a robot 

LO2 To study the use of various types of End Effectors and Sensors 

LO3 To impart knowledge in Robot Kinematics and Programming 

LO4 Understand and Apply Robot Kinematics and Manipulator Dynamics 

LO5 Master Robot Programming and Implementation in Industrial Applications 
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Unit Contents 

 
I 

Fundamentals of Robot: Robot – Definition – Robot Anatomy – Coordinate 
Systems, Work Envelope Types and Classification- Specifications-Pitch, Yaw, 
Roll, Joint Notations, Speed of Motion, Pay Load Robot Parts and their Functions-
Need for Robots-Different Applications 

 

 
II 

Robot Drive Systems and End Effectors: Pneumatic Drives-Hydraulic Drives 
Mechanical Drives – Electrical Drives- D.C. Servo Motors, Stepper Motors, A/C 
Servo Motors –Salient Features, Applications and Comparison of all these Drives, 
End Effectors-Grippers- Mechanical Grippers, Pneumatic and Hydraulic- 
Grippers, Magnetic Grippers, Vacuum Grippers; Two Fingered and Three 
Fingered Grippers; Internal Grippers and External Grippers; Selection and 
Design Considerations 

 
 

 
III 

Sensors & Machine Vision: Requirements, Principles & Applications of the 
following types of sensors- Position – Piezo Electric, LVDT, Resolvers, Optical 
Encoders, pneumatic Position, Range- Triangulations Principles, Structured, 
Lighting Approach, Time of Flight, Range Finders, Laser Range Meters, Sensors- 
Touch–binary– Analog-Wrist Compliance-Slip-Camera, Frame Grabber, Sensing 
and Digitizing Image Data- Signal Conversion, Image Storage, Lighting 
Techniques, Image Processing & Analysis-Data Reduction, Segmentation, 
Feature Extraction, Object Recognition, Other Algorithms, Applications- 
Inspection, Identification, Visual Serving and Navigation 

 
 
 

 
IV 

Robot Kinematics and Robot Programming: Forward Kinematics, Inverse 

Kinematics and Difference; Forward Kinematics and Reverse Kinematics of 

manipulators with Two, Three Degrees of Freedom (in 2Dimension), Four 

Degrees of freedom (in 3 Dimension) Jacobians, Velocity and Forces- 

Manipulator Dynamics, Trajectory  Generator,  Manipulator  Mechanism 

Design-Derivations and problems. Lead through Programming, Robot 

programming Languages- VAL Programming-Motion Commands, Sensor 

Commands, End Effector commands and simple Programs 

 
V 

Implementation and Robot Economics: RGV, AGV; Implementation of Robots 
in Industries- Various Steps; Safety Considerations for Robot Operations – 
Economic Analysis of Robots. 
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Extended 
Professional 
Component (is a 
part of internal 
component only, 
Not to be 
included in the 
External 
Examination 
question paper) 

Expert lectures, online seminars –webinars 

Skills acquired 
from this course 

Knowledge ,Problem Solving, Analytical ability, 

Professional Competency, Professional 

Communication and Transferrable Skill 

 
 

 

Recommended 
Texts 

1. KlafterR.D.,Chmielewski T.A and Negin M.,“ Robotic 
Engineering – An Integrated Approach”, Prentice Hall, 
2019. 

2. GrooverM.P.,“ Industrial Robotics-Technology 
Programming and Applications”, McGrawHill, 2018. 

Reference books 

1. CraigJ.J.,“ Introduction to Robotics Mechanics and Control”, 

Pearson Education, 2017. 
2. KorenY.,“Robotics forEngineers", 

McGrawHillBookCo.,2019 
3. 3. Fu. K. S., Gonzalez R. C. and Lee C. S. G.,“ Robotics 

Control, Sensing, Vision and Intelligence”, 
McGrawHillBookCo.,2017 

 

 

Course out 
comes CO 

On completion of this course, students will be able to: 

CO1 Understand the functions of the basic components of a Robot 

CO2 Analyze the use of various types of End Effectors and Sensors 

CO3 Gain knowledge in Robot Kinematics and Programming 

CO4 Ascertain Safety Considerations for Robot Operations 

CO5 Determine the feasibility of implementing a Robot 
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Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Advanced Software Engineering 

 

Title of the Course 
Advanced Software Engineering 

 

Course Type Elective - V 

Course Code 25PEAI32 

Year II Semester III Credits 2 

Instructional Hours 

Per week 

Lecture Tutorial 
Lab 

Practice 
Total 

4 - -- 4 

Learning Objectives 

LO1 
Introduce Software Engineering, Design, Testing and Maintenance. 
Enable the students to learn the concepts of Software Engineering. 
Learn about Software Project Management, Software Design &Testing 
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Unit Contents 

 

 
I 

Introduction 
Introduction: The Problem Domain –Software Engineering Challenges – 
Software Engineering Approach –Software Processes: Software Process –
Characteristics of a Software Process –Software Development Process 
Models–Other software processes. 

 
 

 
II 

Software requirements 
Software Requirements Analysis and Specification: Requirement Engineering–
Type of Requirements – Feasibility  Studies – 
Requirements Elicitation –Requirement Analysis– Requirement 
Documentation – Requirement Validation – Requirement Management – 
SRS - Formal System Specification – Axiomatic Specification – Algebraic 
Specification - Case study: Student Result management system. Software 
Quality Management –Software Quality, Software Quality Management 
System, ISO 9000, SEI CMM. 

 
 
 

III 

Project management 
Software Project Management: Responsibilities of a software project 
manager – Project planning – Metrics for Project size estimation – Project 
Estimation Techniques – Empirical Estimation Techniques – COCOMO – 
Halstead’s software science – Staffing level estimation – Scheduling– 
Organization and Team Structures – Staffing – Risk management – Software 
Configuration Management – Miscellaneous Plan 

 
IV 

Software design 
Software Design: Outcome of a Design process –Characteristics of a good 
software design–Cohesion and coupling - Strategy of Design – Function 
Oriented Design – Object Oriented Design - Detailed Design - IEEE 
Recommended Practice for Software Design Descriptions. 

 
 

V 

Software testing 
Software Testing: A Strategic approach to software testing – Terminologies – 
Functional testing– Structural testing – Levels of testing – Validation testing - 
Regression testing – Art of Debugging– Testing Tools – Metrics - Reliability 
Estimation. Software Maintenance – Maintenance Process - Reverse 
Engineering – Software Re-engineering - Configuration Management 
Activities. 
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Recommended Texts: 

1 
An Integrated Approach to Software Engineering– Pankaj Jalote, Narosa 
Publishing House, Delhi, 3rd Edition. 

2 Fundamentals of Software Engineering–Rajib Mall, PHI Publication, 3rd Edition. 

References Books: 

1 

SoftwareEngineering–K.K.AggarwalandYogeshSingh,NewAgeInternational 
Publishers, 
3rd edition. 

2 A Practitioner Approach-Software Engineering, - R.S.Pressman, Mc Graw Hill. 

3 
Fundamental Software Engineering Carlo Ghezzi,  MJarayeri, D.Manodrioli, PHI 
 Publication. 

 
 

 

Web Resources: 

1 https://www.javatpoint.com/software-engineering-tutorial 

2 https://onlinecourses.swayam2.ac.in/cec20_cs07/preview 

3 https://onlinecourses.nptel.ac.in/noc19_cs69/preview 

 
 

  

Extended Profession al 
Component (is a part of 
internal component only, Not 
to be included in the 
External Examination 
question 

 paper) 

Expert lectures, online seminars –webinars 

Skills acquired from this 
course 

Knowledge, Problem Solving, Analytical ability, 
Professional 

Competency, Professional Communication and 
Transferrable Skill 

http://www.javatpoint.com/software-engineering-tutorial
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Course 
outcomes On completion of this course, students will be able to: 

CO1 Understand about Software Engineering process 

CO2 
Understand about Software project managements kills, design  and 
quality management 

CO3 Analyze Software Requirements and Specification 

CO4 
Analyze Software Testing, Maintenance and Software Re- 
Engineering 

CO5 
Design and conduct various types and levels of software quality for 
software project 

 

 

Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Critical Thinking, Design Thinking and Problem Solving 

 

Title of the Course 
Critical Thinking, Design Thinking and Problem 
Solving 

Course Type Elective - V 

Course Code 25PEAI33 

Year II Semester III Credits 2 

Instructional Hours 

Per week 

Lecture Tutorial 
Lab 

Practice 
Total 

3 1 -- 4 

Learning Objectives 

LO1 
Develop the ability to analyze, evaluate, and construct reasoned 
arguments, 
Distinguishing between beliefs, claims, and evidence. 

LO2 
Cultivate a human-centered approach to innovation, emphasizing 
empathy, ideation, and iterative prototyping. 

LO3 
Enhance skills in defining problems, processing information, and 
applying various solution methods. 

LO4 
Strengthen deductive and inductive reasoning abilities, focusing on 
computational problem-solving and data analysis. 

LO5 
Process and analyze data to inform solutions and Recognize patterns 
and apply 
Spatial reasoning. 
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Unit 

 
Contents 

 
 

I 

Critical Thinking: Definition, Conclusions and Decisions, Beliefs and Claims, 
Evidence–finding, evaluation, Inferences, Facts – opinion, probable truth, 
probably false, Venn diagram. Applied critical thinking: Inference, 
Explanation, Evidence, Credibility, Two Case Studies, critical thinking and 
science, critical evaluation, self-assessment. 

 
II 

Design Thinking: Introduction, Need of Design Thinking, problem to 
question - design thinking process, Traditional Problem Solving versus 
Design Thinking, phases of Design Thinking, problem exploration, 
Stakeholder assessment, design thinking for manufacturers, smart idea to 
implementation. 

 
III 

Thinking to confidence, fear management, duty Vs passion, Team 
management, Tools for Thinking, prototype design, Relevance of Design and 
Design Thinking in engineering, human centred design, case study: apply 
design thinking in problem. 

 

 
IV 

Problem-solving: problem definition, problem-solving methods, selecting 
and using information, data processing, solution methods, solving problems 
by searching, recognizing patterns, spatial reasoning, necessity and 
sufficiency, choosing and using models, and making choices and decisions. 

 
V 

Reasoning: Deductive and hypothetical reasoning, computational problem 
solving; generating, implementing, and evaluating solutions, interpersonal 
problem solving. Advanced problem solving: Combining skills – using 
imagination, developing models, carrying out investigations, Data analysis 
and inference. Graphical methods of solution, Probability, tree diagrams and 
decision trees. 
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Extended Profession al 
Component (is a part of 
internal component only, 
Not to be included in 
the 
External Examination 
question 

 paper) 

Questionsrelatedtotheabovetopics,fromvariouscompetiti
veexaminations UPSC 

/ TRB / NET / UGC – CSIR / GATE / TNPSC /others to be 
solved (To be discussed during the Tutorial hour) 

Skills acquired from this 
course 

Knowledge, Problem Solving, Analytical ability, 
Professional 

Competency, Professional Communication and 
Transferrable Skill 

Recommended Texts: 

1 

John Butterworth and Geoff The waites, Thinking skills: Critical Thinking 

and Problem Solving, Cambridge University Press, 2013. 

2 

H.S. Fogler and S.E. LeBlanc, Strategies for Creative Problem Solving, 2nd 

edition, Pearson, Upper Saddle River, NJ, 2008. 

References Books: 

1 

1. A. Whimbey and J. Lochhead, Problem Solving & Comprehension, 6th 

edition, Lawrence Erlbaum, Mahwah, NJ, 1999. 

2 
1. M. Levine, Effective Problem Solving, 2nd edition, Prentice Hall, Upper 
Saddle River, NJ, 1994. 

3 
Michael Baker, The Basic of Critical Thinking, The Critical Thinking Co. 
press, 2015 

4 David Kelley and Tom Kelley, Creative Confidence, 2013 

Web site and e-Learning Source 

1 https://www.tutorialspoint.com/critical_thinking/index.htm 

2 
https://www.tutorialspoint.com/design_thinking/design_thinking_quick_g
uide.htm 

3 https://nptel.ac.in/courses/109/104/109104109/ 

 
 

 

http://www.tutorialspoint.com/critical_thinking/index.htm
http://www.tutorialspoint.com/design_thinking/design_thinking_quick_guide.htm
http://www.tutorialspoint.com/design_thinking/design_thinking_quick_guide.htm
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Course 
outcomes On completion of this course, students will be able to: 

CO1 
Understand the basic concepts of big data analytics and 
technologies 

CO2 
Apply the concept to HDFS, Map reduce for storing and 
processing of Big data 

CO3 
Analyze and perform different operations on data using 
Pig, Hive, and H base 

CO4 
Evaluate tools and methods for analyzing Big data analytics 
model 

CO5 Develop real time big data analytics applications 

 

Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Natural Language Processing Lab 

Title of the 
Course 

Natural Language Processing Lab 

Course 
Type 

Core Lab 5 

Course 
Code 

25PMAIL5 

Year II Semester III Credits 3 

Instructional Hours per 

week 
Lecture Tutorial 

Lab Practice 
 

Total 

- - 4 4 
Learning Objectives 

LO1 
To familiarize the students with practical aspects of processing Natural 
Language. 

LO2 Develop Practical Skills in Text Preprocessing and Tokenization 

LO3 Understand and Implement Basic NLP Techniques for Text Analysis 

LO4 
Learn and Apply Advanced Text Processing Techniques for Information 
Retrieval 

LO5 Work on a Real-World NLP Project and Evaluate Existing Systems 

Experiments 

1. Download nltk and packages. Use it to print the tokens in a document and the 

sentences from it. 

2. Include custom stop words and remove them and all stop words from a given 

document   using nltk or spaCY package 

3. Implement a stemmer and a lemmatizer program. 

4. Implement a simple Part-of-Speech Tagger 

5. Write a program to calculate TFIDF of documents and find the cosine similarity 

between any two documents. 

6. Use nltk to implement a dependency parser. 

7. Implement a semantic language processor that uses Word Net for semantic 

tagging. 

List of Possible Projects: 

1. Sentiment Analysis of Product Reviews 

2. Information extraction from News articles 

3. Customer support bot 

4. Language identifier 

5. Media Monitor 

6. Paraphrase Detector 

7. Identification of Toxic Comment 

8. Spam Mail Identification 
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Recommended 
Texts 

1. Daniel Jurafsky and James H.Martin, “Speech and 
Language Processing: An Introduction to Natural 
Language Processing, Computational Linguistics and 
Speech Recognition”(Prentice Hall Series in Artificial 
Intelligence), 2020 

Reference books 

1. Jacob Eisenstein. “Natural Language Processing “, MIT 
Press, 2019 

2. Samuel Burns “Natural Language Processing: A Quick 
Introduction to NLP with Python and NLTK, 2019 

3. Christopher Manning, “Foundations of Statistical Natural 
Language Processing”, MIT Press, 2009. 

Web Resources 
https://www.geeksforgeeks.org/natural-language- 
processing-nlp-tutorial/?ref=gcse_ind 

 

 

 

 
Mapping With Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 3 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 3 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 1 2 3 3 3 

http://www.geeksforgeeks.org/natural-language-
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Web Application Development and Hosting 
 

Title of the Course Web Application Development and Hosting 

 

Course Type Mini Project 

Course Code 25PMAIP1 

Year II Semester III Credits 6 

Instructional Hours 

Per week 

Lecture Tutorial 
Lab 

Practice 
Total 

-  6 6 

Learning Objectives 

LO1 To enable the third- semester students to study Project development 

LO2 To Undertake a unique project title 

LO3 To get a novel idea for the project 

LO4 To define the problem 

LO5 To design and implement using an available software development 
tool Programming and Prepare a report 

 

  



PG Computer Science with AI - Kamaraj College (Autonomous), Thoothukudi - 628 003 

93  

 

Mini Project Guidelines  

Mode of Mini Project: Individual Project 

Nature of Mini Project Every student shall undertake a unique 

 Project title (Novel Concept/ idea/system or a small 

research problem, which shall be designed and implemented 

using Web Application Development and hosting using 

open-source software like Python, PHP, HTML,.NET etc., 

approved by her/his guide. 

Guide: Each Student shall be allotted under the Guidance of one 

Department faculty member by the Programme 

coordinator/Head 

Duration: One semester-(6 hours per week) Students carryout the 

Mini Project work in her/his college itself. In the case of a 

Company project,  student are permitted to do the mini-

project work in reputed IT companies without affecting the 

minimum attendance and other classes of the third 

semester 

Continuous  

Assessment:  Based on periodic reviews (Three reviews during the 
semester. Tentative review dates are decided by the department 

and will be communicated to the students at the beginning 
of the third semester.) 

 

 

Course 
outcomes On completion of this course, students will be able to: 

CO1 To define the problem 

CO2 Design the Project using Software tools 

CO3 Capable of implementing the problem with techniques 

CO4 Report Formation 

CO5 Effectively Present and Communicate the Project Work 
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Internal (CIA) (50 Marks) 
(All the three reviews are 

mandatory) 
External (50 Marks) 

Review I (Problem 
identification, Title &
 Abstract
 submission, Novelty 
of the idea, proposed 
outcomes, issues in 
existing methods, tools to 
be used) 

 

 
20 Marks 

Both the internal and external examiners will 
evaluate the student at the end of the 
semester based on the following criteria: an 
internal examiner, determined by the HOD, 
such as a faculty member from the Guide or 
any other department, and an external 
examiner appointed by the COE. 

Review II System 
Design/ Database 
Design or 

Research 
Methodology
 
/ 
Algorithms 
and Techniques/ 

detailed 
Implementation 
plan 

 

 
15 Marks 

Internal Examiner 
 

Project Report 

 

 
15 Marks 

Review III 
System 
Implementation status, 
Testing, demo of working
 system
 and 
completion of report 
writing 

 

 
15 Marks 

External Examiners hall 
evaluate under the following 
criteria 

 Presentation of 
the Mini Project 

 Demonstration of 
the mini- project 
working 

 Viva-voce 

 
 

 
10 Marks 

15 Marks 

10 Marks 

Total 50 Marks Total 50 Marks 
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Mapping With Programme Outcomes and Programme Specific Outcomes 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 2 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Data Visualization Tools 
 
 

Title of the 
Course 

Data Visualization Tools 

Course Type Skill Enhancement Course II 

Course code 25PSAI31 

Year II Semester III Credits 2 

Instructional Hours per 

week 

Lecture Tutorial 
Lab 

Practice 
 

Total 

3 - - 3 

Learning Objectives 

LO1 Understand the Fundamentals of Data Visualization 

LO2 Develop Proficiency in Using Tableau 

LO3 Master Power BI Basics and Advanced Features 

LO4 Work with Power BI Desktop for Data Transformation 

LO5 Build and Enhance Data Models in Power BI 
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Unit Contents 

I 
Data Visualization: Introduction - Keys Factors of Data Visualization - 
Data Visualization Tools and type of data. 

 

 
II 

Tableau: Introduction to Tableau Interface- Creating basic 
visualizations: Bar charts, line charts - Geographic visualizations - 
Connecting to data: Connecting to data in a file - Connecting to data on a 
server - Connecting to data in the cloud - Shortcuts for connecting to 
data. 

 

 
III 

Power BI: Introducing Power BI- Uploading data to Power BI - 
Introducing natural- language queries - Introduction to reports - 
Introducing Visual Interactions - Decorating the report - Pinning a 
report - Filtering a report. 

 
IV 

Using Power BI Desktop: Connecting to a database - Loading from 
multiple sources - Using Query Editor - Hiding or removing tables - 
Handling seasonality and sorting months. 

 
V 

Building a data model: Loading individual tables - Implementing 
measures - Creating calculated columns - Improving the report by using 
measures - Integrating budget information - Reallocating the budget. 

 
 
 

 

Extended Professional Component 
(is a part of internal component 
only, Not to be included in the 
External Examination question 
paper) 

Questions related to the above topics, from 
various competitive examinations UPSC/ TRB / 
NET / UGC – CSIR / GATE / TNPSC /others to be 
solved (To be discussed during the Tutorial 
hour) 

Skills acquired from this 
course 

Knowledge, Problem Solving, Analytical 

ability, Professional Competency, 

Professional Communication and 

Transferrable Skill 
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Recommended 
Texts 

1. “Introducing Microsoft Power BI” by Alberto Ferrari 

and Marco Russo PUBLISHED BY Microsoft Press, A 

division of Microsoft Corporation, One Microsoft Way 

Redmond, Washington. 
2. “ADVANCED DATA VISUALIZATION” by Dr.Pritpal 

Singh, Published By: Lovely Professional University. 

3. “ Learning Tableau 2019” by Joshua N. Milligan third 

edition, published by packet publishing ltd. 

Reference books 

1. "Data Visualization: A Practical Introduction" by 
Kieran Healy 

2. "Learning Tableau 2020: Create effective data 
visualizations, build interactive dashboards, and 

transform your data" by Joshua N. Milligan 
3. "The Definitive Guide to DAX: Business intelligence 

with Microsoft Excel, SQL Server Analysis Services, 
and Power BI" by Alberto Ferrari and Marco Russo 

Web Resources 

1. https://www.geeksforgeeks.org/data-

visualization-and-its- importance/ 

2. https://www.geeksforgeeks.org/data-

visualization-and-its- importance/ 
3. https://www.geeksforgeeks.org/power-bi-tutorial/ 

 

 

Course out 
comes 

 
On completion of this course, students will be able to: 

CO1 Ability to Apply Data Visualization Principles Effectively 

CO2 
Proficiency in Using Tableau to Create Interactive 
Dashboards 

CO3 Skills in Using Power BI for Dynamic Reporting 

CO4 
Expertise in Data Integration and Transformation with 
Power BI 

CO5 Ability to Build and Optimize Data Models in Power BI 

http://www.geeksforgeeks.org/data-visualization-and-its-
http://www.geeksforgeeks.org/data-visualization-and-its-
http://www.geeksforgeeks.org/data-visualization-and-its-
http://www.geeksforgeeks.org/data-visualization-and-its-
http://www.geeksforgeeks.org/power-bi-tutorial/
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Mapping With Programme Outcomes and Programme Specific Outcomes 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 3 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 3 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 1 2 3 3 3 
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Internship/Field Visit/Industrial Visit / 

Research Knowledge updation Activity 

 

Title of the Course 
Internship/Field Visit/Industrial Visit /Research 

Knowledge updation Activity 

Course Type Training 

Course Code 25PTAI31 

Year II Semester III Credits 2 

Instructional 
Hours 

Per week 

Lecture Tutorial 
Lab 

Practice 
Total 

- - -- - 

Learning Objectives 

LO1 To build the necessary skills 

LO2 To gain industry working Experience 

LO3 To improve the capacity for analysis to solve problems 

LO4 To achieve a goal 

LO5 Adapting easily to changes 
 

  

Course 
outcomes On completion of this course, students will be able to: 

CO1 To build the necessary skills 

CO2 To gain industry working Experience 

CO3 A high capacity for analysis to solve problems 

CO4 Report Formation 

CO5 Effectively Present and Communicate. 
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Guidelines: 

1. Internal: 50 marks External: 50 marks TOTAL:100marks 

2. A report should be submitted at the end of 3rd semester and evaluated 
by the external examiners 

3. Internship students should submit a certificate of attendance from the 
industry along with a report. 

4. Knowledge Updation Acitivity (Not limited to this) 

(i) Online Courses & Certifications 

(ii) Hackathons & Coding Competitions 

(iii) Research Projects 

(iv) Conferences, Seminars, and Webinars 

(v) Open-Source Projects 

 

Mapping With Programme Outcomes and Programme Specific Outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 2 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

 Strong (3) Medium (2) Low (1) 

 

 

CO/P3O PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Major Project and Viva Voce 

 

Title of the Course Major Project and Viva Voce 

Paper Number Core  - Project - 2 

Year II Semester IV Credits 16 
Course 

Code 
25PMAIP2 

Instructional Hours Per 

week 

Lecture Tutorial Lab Practice Total 

- - - 30 

Learning Objectives 

LO1 To enable the students to study Project development 

LO2 To undertake a unique project title 

LO3 To get a novel idea for the project 

LO4 To define the problem 

LO5 TodesignandimplementusinganavailablesoftwaredevelopmenttoolProgram
ming And Prepare a report 

 

Major Project Guidelines: 

Mode of Major Project: Individual Project 

Nature of Major Project:  

Every student must choose a unique project Title (novel concept, idea, 

system, or a small research problem) approved by their guide and then design and 

implement tit using available software development tools or programming languages. 

Guide:  

 
Each Student shall be allotted under the Guidance of one Department 

faculty member by the Programme coordinator/Head 
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Duration: One semester - (30 hours per week) Major project students may also opt for company 

projects with prior permission from the Head of the Department/Principal 

Continuous Assessment:  

Based on p e r i o d i c  revi e ws ( Three revi ews  

During the Semester. Tentative review dates are decided by the department and to be 

intimated to the students at the beginning of the fourth Semester  

 

 

Internal (50 Marks) 
(All the three reviews are 

mandatory) 
External (50 Marks) 

Review I 
Problem identification, 
Title & Abstract 
submission, 
The novelty of the idea 
Proposed outcomes, 
issues in existing 
methods, tools to be 
used 

 

Both Internal and External Examiner Shall 
Evaluate the student based on the following 
Criteria at the end of the semester: 

15 Marks 

Review II 
System Design / 
Database Design / 
Methodology/ 
Algorithms and 
Techniques / 
Detailed 
Implementation plan 

 

 
20 Marks 

Internal Examiner 
 

Project Report 

 

 
15 Marks 

Review III 
System Implementation 
status, Testing and 
outcomes 

15 Marks 
External Examiner shall 
evaluate under the following 
criteria 

 

Report writing  

 Presentation of the 
Project 
 

 Demonstration of the 
working project 
 

 Viva-voce 

10 Marks 

15 Marks 

10 Marks 

Total 50 Marks Total 50 Marks 
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Course 
outcomes On completion of this course, students will be able to: 

CO1 To define the problem 

CO2 Design the Project using Software tools 

CO3 Capable of implementing the problem with techniques 

CO4 Report Formation 

CO5 Effectively Present and Communicate the Project Work 

 

Mapping with Programme Outcomes and Programme Specific Outcomes 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 2 3 3 3 2 3 3 3 

CO3 3 3 3 2 3 3 3 2 

CO4 3 3 2 3 3 3 1 3 

CO5 3 2 3 3 2 3 3 2 

   

  Strong (3) Medium (2) Low (1) 

 

 
CO/PSO 

PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 2 3 3 1 3 

CO3 3 3 3 3 3 

CO4 3 3 2 3 2 

CO5 3 2 3 3 3 
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Outreach Programme 

Title of the 
Course 

Outreach Programme 

Course Type Extension Activity 

Year II Semester IV Credits 1 
Course 

Code 
25PEA41 

Instructional 
Hours 

Per week 

Lecture Tutorial Lab Practice Total 

- - - - 

Learning Objectives 

LO1 Change the outlook of people or develop the individuals. 

LO2 Social and cultural-development of the community. 

LO3 Connecting students, faculty 

LO4 Institutions with communities, industries, 

LO5 To solve societal needs. 

 

Course 
outcomes On completion of this course, students will be able to: 

CO1 To define the problem. 

CO2 Design the work to be carried. 

CO3 Capable of implementing the work. 

CO4 Report Formation. 

CO5 Solving societal needs. 
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Mapping with Programme Outcomes and Programme Specific Outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 3 3 2 3 3 

CO2 3 3 3 3 2 3 3 3 

CO3 3 2 3 1 3 3 3 2 

CO4 3 3 2 3 3 2 1 3 

CO5 1 2 3 3 2 3 3 2 

 

  Strong (3) Medium (2) Low (1) 

 

 

CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 3 

CO2 3 2 3 1 2 

CO3 3 3 3 3 3 

CO4 2 3 2 3 2 

CO5 3 2 3 3 3 
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Outreach Activities 

 
1. Awareness of the Internet in Villages 

 
2. Awareness of women's security app in the public 

 
3. Teaching DTP Courses to school teachers. 

 
4. Teaching computers to School Children 

 
5. Awareness of using Mobile Phones for old age people 

 
6. Motivational Videos on Literacy to the village students.,etc and not limited 

to the above 

 

Guidelines: 

 
1. Internal: 50marks External:50marks TOTAL:100marks 

 
2. Students should submit are port about their visit and activities 

individually. 

 
3. External Examination will be conducted in the 4th semester 

as per the existing pattern for extension Activity 

4. No Viva-Voce 
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Blue Print – End Semester Examinations Semester – I to IV 

______________________________________________________________________________________ 

Class: P.G.     Time: 3 Hours   Max. Marks: 75 

 

 Section A (10 x 1 = 10) 

Answer all questions. 

Choose the correct answer. (With four options) 

 

 Unit I Unit II Unit III Unit IV Unit V 

Question 

Nos. 
1 & 2 3 & 4 5 & 6 7 & 8 9 & 10 

 

 Section B (5 x 5 = 25) 

Answer all questions choosing either (a) or (b). 

 

Answer should not exceed 250 words 

 Unit I Unit II Unit III Unit IV Unit V 

Question 

Nos. 

11 (a) 

& 

11 (b) 

12 (a) 

& 

12 (b) 

13 (a) 

& 

13 (b) 

14 (a) 

& 

14 (b) 

15 (a) 

& 

15 (b) 

 

 Section C (5 x 8 = 40) 

Answer all questions choosing either (a) or (b). 

Answer should not exceed 500 words 

 Unit I Unit II Unit III Unit IV Unit V 

Question 

Nos. 

16 (a) 

& 

16 (b) 

17 (a) 

& 

17 (b) 

18 (a) 

& 

18 (b) 

19 (a) 

& 

19 (b) 

20 (a) 

& 

20 (b) 

 


