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LIST OF ABBREVIATIONS 

 
S. No. Abbreviations Detailed Description 

1 HSMC Humanities & Social Science including Management Courses 

2 BSC Basic Science Courses 

3 ESC Engineering Science Courses 

4 PCC Professional Core Courses 

5 PEC Professional Elective Courses 

6 OEC Open Elective Courses 

7 PROJ Project Work 

8 EEC Employability Enhancement Courses 

9 MC Mandatory Courses 

 
 

 

 

Category Based Credit Split-Up – Semester Wise 
 
 

Semester HSMC BSC ESC PCC PEC OEC 
Project 

/EEC 
MC 

Total 

Credit 

1 3 12 10 - - - - 1 26 

2 3 7 3 10 - - - 1 24 

3 - 4 3 13 - - - 0 20 

4 - 4 - 19 - - 1 - 24 

5 - - - 14 3 3 1 - 21 

6 - - - 16 3 - 2 0 21 

7 - - - 13 3 3 2 - 21 

8 - - - - 6 - 6 - 12 

Total 

Credits 
6 

(3.61%) 

27 

(16.27%) 

16 

(9.64%) 

85 

(50.60%) 

15 

(9.04%) 

6 

(3.61%) 

12 

(7.23%) 

2 

( 0.01%) 
169 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

 
 

B.E. – Computer Science and Engineering(Artificial Intelligence and Machine Learning 

Curriculum (R2021)) 

 

SEMESTER I 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21EN11T Communicative English HSMC 40 60 100 3 0 0 3 

2 21MA12T 
Matrices and Differential 

Calculus 
BSC 40 60 100 3 1 0 4 

3 21PH13T Engineering Physics I BSC 40 60 100 3 0 0 3 

4 21CY14T Engineering Chemistry BSC 40 60 100 3 0 0 3 

5 21CS15IT 
Problem Solving and Python 

Programming 
ESC 50 50 100 2 0 4 4 

6 21ME16T Engineering Graphics ESC 40 60 100 2 0 4 4 

7 21MC04T 
தமிழர் மரபு / Heritage of 

Tamils 
MC 40 60 100 1 0 0 1 

PRACTICAL 

8 21BS17P Physics and Chemistry 

Laboratory 
BSC 60 40 100 0 0 4 2 

9 21ME18P 
Engineering Practices 

Laboratory 
ESC 60 40 100 0 0 4 2 

TOTAL 26 

 
 

SEMESTER II 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21EN21T Technical English HSMC 40 60 100 3 0 0 3 

2 21MA22T 
Vector Calculus and Complex 

Integration 
BSC 40 60 100 3 1 0 4 

3 21PH23T Engineering Physics II BSC 40 60 100 3 0 0 3 

4 21EE24T 
Basic Electrical, Electronics and 

Instrumentation Engineering 
ESC 40 60 100 3 0 0 3 

5 21CS25T Data Structures PCC 40 60 100 3 0 0 3 

6 21IT26T Programming in C PCC 40 60 100 3 0 0 3 

7 21MC05T 

தமிழரும் 
ததொழில்நுட்பமும் / 
Tamils and Technology 

MC 40 60 100 1 0 0 1 

PRACTICAL 

8 21CS27P Data Structures Laboratory PCC 60 40 100 0 0 4 2 

9 21IT28P Programming in C Laboratory PCC 60 40 100 0 0 4 2 

TOTAL 24 

 
 
 



 

  

SEMESTER III 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21MA33T Linear Algebra for Data science BSC 40 60 100 3 1 0 4 

2 21HE32T Digital Logic Circuits ESC 40 60 100 3 0 0 3 

3 21ML33T Python for Data Science PCC 40 60 100 3 0 0 3 

4 21HC34T Database Management Systems PCC 40 60 100 3 0 0 3 

5 21HC53T Computer Networks PCC 40 60 100 3 0 0 3 

6 21MC01T Constitution of India MC 40 60 100 2 0 0 0 

PRACTICAL 

7 21ML37P 
Python for Data Science 

Laboratory 
PCC 60 40 100 0 0 4 2 

8 21HC39P 
Database Management Systems 

Laboratory 
PCC 60 40 100 0 0 4 2 

TOTAL 20 

 
 

SEMESTER IV 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21MA46T Probability and Statistics BSC 40 60 100 3 1 0 4 

2 21HC42T 
Design and Analysis of 

Algorithms 
PCC 40 60 100 3 0 0 3 

3 21ML43T Machine Learning Essentials PCC 40 60 100 3 0 0 3 

4 21HC33T 
Object Oriented Programming 

using Java 
PCC 40 60 100 3 0 0 3 

5 21HC44T Operating Systems PCC 40 60 100 3 0 0 3 

6 21ML46T 
Principles of Artificial 

Intelligence 
PCC 40 60 100 3 0 0 3 

PRACTICAL 

7 21ML47P 
Machine Learning Essentials 

Laboratory 
PCC 60 40 100 0 0 4 2 

8 21HC37P 
Object Oriented Programming 

using Java Laboratory 
PCC 60 40 100 0 0 4 2 

9 21EE01P Mini Project- I EEC 60 40 100 0 0 2 1 

TOTAL 24 

 
 
 
 
 
 
 
 
 
 
 



 

  

SEMESTER V 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21HC61T Internet Programming PCC 40 60 100 3 0 0 3 

2 21IT51IT Internet of Things PCC 50 50 100 2 0 4 4 

3 21ML53T Deep Learning Essentials PCC 40 60 100 3 0 0 3 

4 21MC02T Environmental Sciences MC 40 60 100 3 0 0 0 

5 - Professional Elective - I PEC 40 60 100 3 0 0 3 

6 - Open Elective - I OEC 40 60 100 3 0 0 3 

PRACTICAL 

7 21HC67P 
Internet Programming       

Laboratory 
PCC 60 40 100 0 0 4 2 

8 21ML58P 
Deep Learning Essentials 

Laboratory 
PCC 60 40 100 0 0 4 2 

9 21EE03P Technical Seminar EEC 100 - 100 0 0 2 1 

TOTAL 21 

 
 
 
 

SEMESTER VI 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21HI52T Data Analytics PCC 40 60 100 3 0 0 3 

2 21ML62T Computer Vision PCC 40 60 100 3 0 0 3 

3 21CS815PT Natural Language Processing PCC 40 60 100 3 0 0 3 

4 21CS645PT Speech Processing PCC 40 60 100 3 0 0 3 

5 - Professional Elective - II PEC 40 60 100 3 0 0 3 

PRACTICAL 

6 21AI57P Data Analytics Laboratory PCC 60 40 100 0 0 4 2 

7 21ML67P Computer Vision Laboratory PCC 60 40 100 0 0 4 2 

8 21EE02P Mini Project - II EEC 60 40 100 0 0 2 1 

9 21EE04P Internship EEC `- 100 100 0 0 2 1 

TOTAL 21 

 
 
 
 
 
 
 
 
 



 

  

 
 

SEMESTER VII 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21ML71T Data Visualization PCC 40 60 100 3 0 0 3 

2 21ML72IT 
R Programming for Machine 

Learning 
PCC 50 50 100 2 0 4 4 

3 21ML73IT 

Fundamentals of Cryptography 

and Network                                          

Security 

PCC 50 50 100 2 0 4 4 

4 - Open Elective - II OEC 40 60 100 3 0 0 3 

5 - Professional Elective - III PEC 40 60 100 3 0 0 3 

PRACTICAL 

6 21ML76P Data Visualization Laboratory PCC 60 40 100 0 0 4 2 

7 21EE05P Project Phase – I PROJ 60 40 100 0 0 4 2 

TOTAL 21 

 
 
 
 
 
 

SEMESTER VIII 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 - Professional Elective - IV PEC 40 60 100 3 0 0 3 

2 - Professional Elective - V PEC 40 60 100 3 0 0 3 

PRACTICAL 

3 21EE06P Project Phase - II EEC 40 60 100 0 0 12 6 

TOTAL 12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

  

LIST OF PROFESSIONAL ELECTIVE COURSES 
  
 

S. No. Course Code Engineering Stream Courses 

PROFESSIONAL ELECTIVE-I 

1 21CS551PT Data Warehousing and Data Mining 

2 21EC743PT Digital Image Processing 

3 21HC52T Theory of Computation 

4 21HC642PT Microcontroller and Embedded Systems 

5 21HC563PT Software Testing 

PROFESSIONAL ELECTIVE-II 

6 21HM812PT Total Quality Management  

7 21CS641PT  Social Network Analysis  

8 21CS752PT Database and Web Application  

9 21ML654PT Object Oriented Software Engineering  

10 21HI812PT Human Computer Interaction  

PROFESSIONAL ELECTIVE-III 

11 21HC822PT Software Project Management  

12 21HI645PT Information Retrieval Techniques  

13 21CS813PT Edge Computing 

14 21AI61T Cloud Computing  

15 21CS751PT Soft Computing  

PROFESSIONAL ELECTIVE-IV 

16 21HI641PT Agile Methodologies  

17 21ML812PT Applications of AI in Healthcare  

18 21HA813PT Reinforcement Learning  

19 21CS824PT Multi Core Architecture  

20 21HC825PT Cyber Security and Forensics  

PROFESSIONAL ELECTIVE-V 

21 21CS554PT Wireless Adhoc and Sensor Networks  

22 21ML822PT Pattern Recognition 

23 21HE654PT Video Analytics  

24 21HC54T  Block Chain Technology  

25 21ML825PT Cognitive Computing 

 
 
 
 
 
 
 
 
 
 
 



 

  

 
LIST OF OPEN ELECTIVE COURSES 

 

S. No 
COURSE 

CODE 
OFFERING 

DEPARTMENT NAME OF THE COURSE 

1 21CS01OT 

CSE 

Bio Python  

2 21CS02OT Cyber Security  

3 21CS03OT Java Programming  

4 21CS04OT Database System Design 

5 21IT01OT 

IT 

Business Intelligence 

6 21HI52T Data Analytics  

7 21IT03OT Augmented Reality and Virtual Reality 

8 21IT04OT Introduction to Cloud Computing 

9 21AI651PT 

AI & DS 

Advanced Python Programming 

10 21AI31T Introduction to Artificial Intelligence 

11 21AI03OT Machine Learning Techniques for Engineers 

12 21ML33T Python for Data Science 

13 21EC01OT 

ECE 

Microcontroller System Design 

14 21EC743PT Digital Image Processing 

15 21EC03OT Internet of Things and Applications 

16 21EC556PT Automotive Electronics 

17 21ME01OT 

MECHANICAL 

Industry 4.0 

18 21ME02OT Robotics and Industrial Automation 

19 21ME03OT 3D Printing 

20 21ME04OT Fundamentals of Electric and Hybrid Vehicles 

21 21CE01OT 

CIVIL 

Traffic Engineering and Management 

22 21CE02OT Air Pollution Control Engineering 

23 21CE763PT Municipal solid waste management 

24 21CE04OT Safety in Civil Engineering Practices 

25 21BT01OT 

BIOTECHNOLOGY 

Basics of Environmental Biotechnology 

26 21BT02OT Introduction to Biofuels and Bioenergy 

27 21BT03OT Lifestyle Diseases: A Biotechnological Approach 

28 21BT04OT Biology for Engineers 

29 21CH25T 

CHEMICAL 

Principles of Chemical Engineering 

30 21CH02OT Process Modeling and Simulation 

31 21CH03OT Energy Management and Audit 

32 21CH04OT Process Plant Utilities 

33 21MB01OT 

MBA 

Business Intelligence for Administration 

34 21MB02OT Personality Development 

35 21MB03OT Entrepreneurship Development 

36 21EN01OT 

S & H 

Foreign Language – French 

37 21PH02OT Fundamentals of Photovoltaic and its Applications 

38 21CY03OT Recent Trends in Batteries 

39 21CY04OT Green Chemistry 

 

 
 
 



 

  

 
 

LIST OF HONORS COURSES 

 

S. No 
COURSE 

CODE 
DEPARTMENT NAME OF THE COURSE 

1 21CS01HT 

CSE 

Cryptocurrency and Blockchain Technologies 

2 21CS02HT Malware Analysis 

3 21CS03HT Digital and Mobile Forensics 

4 21CS04HT Social Network Security 

5 21CS05HT Security and Privacy in Cloud 

6 21CS06HT Web Application Security 

 

LIST OF NPTEL COURSES 

1. Privacy and Security in Online Social Media 

2. Quantum Algorithms and Cryptography 

 

 
 
 
 
 
 
 



 

  

 
 
 
 
 
 

I SEMESTER  
 

 

 

 

 

 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

  

 
 
 
 
 
 
 
 

 
 

 

SEMESTER I 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21EN11T Communicative English HSMC 40 60 100 3 0 0 3 

2 21MA12T 
Matrices and Differential 

Calculus 
BSC 40 60 100 3 1 0 4 

3 21PH13T Engineering Physics I BSC 40 60 100 3 0 0 3 

4 21CY14T Engineering Chemistry BSC 40 60 100 3 0 0 3 

5 21CS15IT 
Problem Solving and Python 

Programming 
ESC 50 50 100 2 0 4 4 

6 21ME16T Engineering Graphics ESC 40 60 100 2 0 4 4 

7 21MC04T 
தமிழர் மரபு / Heritage of 

Tamils 
MC 40 60 100 1 0 0 1 

PRACTICAL 

8 21BS17P Physics and Chemistry 

Laboratory 
BSC 60 40 100 0 0 4 2 

9 21ME18P 
Engineering Practices 

Laboratory 
ESC 60 40 100 0 0 4 2 

TOTAL 26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

Course code 21EN11T Semester I 

Category HUMANITIES & SOCIAL SCIENCE INCLUDING 
MANAGEMENT COURSES (HSMC) 

L T P C 

Course Title 
COMMUNICATIVE ENGLISH 

(COMMON FOR ALL BRANCHES) 
3 0 0 3 

 

 COURSE OBJECTIVES:  

● To exhibit the students of Engineering and Technology to develop their 

listening and to recall the pattern of listening. 

● To facilitate the learners to develop speaking skills to convey their ideas and 

views in the real context. 

● To develop their reading skills and grasp the central ideas of the text. 

● To expose them to acquire writing technique with basic grammar. 

● To motivate the students to use appropriate vocabulary in academic and 

categorize the inferences in writings. 

 PREREQUISITE:  

● Foundation of language with Basic English Grammar. 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C101. 1 Listen to different talks and lectures and understand them easily. K1 

C101. 2 
Communicate their thoughts confidently using communicative 

strategies 
K2 

C101. 3 Read and grasp different genres of texts effortlessly K2 

C101. 4 Write grammatically correct academic, business and technical texts K3 

C101. 5 
Apply the appropriate vocabulary to communicate efficiently in all 

forms of communication. 
K4 

 
 COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 

C101. 1 - - - - - - - - 1 3 - 1 - - - 

C101. 2 - - - - - - - - 1 3 - 1 - - - 

C101. 3 - - - - - - - - 1 3 - 1 - - - 

C101. 4 - - - - - - - - 1 3 - 1 - - - 

C101. 5 - - - - - - - - 1 3 - 1 - - - 

C101. 6 - - - - - - - - 1 3 - 1 - - - 

C101 - - - - - - - - 1 3 - 1 - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

 
 

UNIT I BASIC GRAMMAR I AND READING FOR INFORMATION 9 

PRACTICAL 

LISTENING: Listening to short dialogues with good accent 

SPEAKING : Introducing oneself - Exchanging personal information 

 
TUTORIAL 

READING : Reading short comprehension passages- practice skimming and scanning for 

specific information 

WRITING: Parts of speech - Sentence patterns – Tenses – ‘wh’- questions - Yes/No questions 

-Countable and Uncountable nouns 

VOCABULARY AND GRAMMAR: Affixation – word formation - Synonyms and 

Antonyms. 

 

UNIT II BASIC GRAMMAR II AND SHARING INFORMATION 9 

PRACTICAL 

LISTENING : Listening to documentaries - inspiring speeches of great leaders and practicing 

opinion sharing 

SPEAKING : Self-introduction - peer introduction - picture description - JAM 

 
TUTORIAL 

READING: Note-making- Critical reading finding key information in a given text - shifting 

facts from opinions and paraphrasing 

WRITING: Autobiographical writing (writing about one’s leisure time activities, hometown 

- favourite place and school life) - Biographical writing (place, people) 

VOCABULARY AND GRAMMAR: Compound Words – Guessing meaning of words contexts 

- One Word substitutes – Pronouns- Adjectives – Adverbs – Imperatives - Direct and 

Indirect questions. 

 

UNIT III   BASIC GRAMMAR III AND FREE WRITING 9 

PRACTICAL 

LISTENING : News Bulletins - Ted talks - telephonic conversations 

SPEAKING : functions of Language - giving reasons - talking about future plans - comparing 

and contrasting - making suggestions 

TUTORIAL 

READING: Current Affairs - newspaper reading /magazines - loud in the classroom 

WRITING: Coherence and cohesion in writing- cause and effect - compare & contrast and 

narrative & analytical paragraphs. 

VOCABULARY AND GRAMMAR: Discourse marker - Reference words - Process 

description - Conjunctions – Prepositions - Articles - Degrees of comparison.

SYLLABUS                                                                                                  No. of Credits: 3 



 

  

UNIT IV BASIC GRAMMAR IV AND FREE WRITING 9 

PRACTICAL 

LISTENING : Listen to audio/ Conversation from BEC/IELTS /TOFEL. 

SPEAKING : Interpersonal Skills: Role play/group discussion/debate/ conduct of meeting 

 
TUTORIAL 

READING: Reading different types of texts /genres/ for comprehension and pleasure – related 

with human values. 

WRITING: Letter writing (informal letters) and formal letters – rejecting and accepting 

Letters - Personal emails and etiquette. 

VOCABULARY AND GRAMMAR: Single Word substitutes - Use of abbreviations Acronyms 

- Cloze reading - interpreting visual materials - Jumbled sentences - Subject verb 

agreement - Modal verbs - Phrasal verbs. 

 

UNIT V BASIC GRAMMAR V AND LANGUAGE DEVELOPMENT 9 

PRACTICAL 

LISTENING : Listen to official meetings to know about the project proposal. 

SPEAKING : Discussing the project and the proposals in the group - Creative writing and 

speaking - Poster making and description - project proposals. 

 
TUTORIAL 

READING: Reading comparison and contrast text with the deeper level of meaning WRITING 

: Essay writing - different types of essays - dialogue writing 

VOCABULARY AND GRAMMAR: Word association (connotations) - Lexical items 

(fixed / semi fixed expressions) - Clause - Direct and indirect speech - Correction of errors. 

Total: 45 Periods 
 

Extensive Reading: 

Kalam , Abdul. The Wings of Fire , Universities Press, Hyderabad. 19 
 

 

 LEARNING RESOURCES:  
 

 TEXT BOOKS:  

1. Board of Editors, Department of English, Anna University, Chennai. Using English:A 

Course Book for Undergraduate Engineers and Technologists, Orient Black Swan: 

Chennai,2017. 

2. Dhanavel, S.P. English and Communication Skills for Students of Science and 

Engineering. Orient Black Swan Publications, Chennai,2011. 

  REFERENCES:  

1. Raman, Meenakshi & Sangeetha Sharma, Technical Communication: English Skills for 

Engineers. Oxford University Press, NewDelhi.2011.



 

  

2. Regional Institute of English. English for Engineers. Cambridge University Press, New 

Delhi. 2006 

3. Rizvi M, Ashraf. Effective Technical Communication. Tata McGraw- Hill Publishing 

Company Limited, New Delhi, 2007. 

4. Rutherford, Andrea J. Basic Communication Skills for Technology. Pearson Edition (II 

Edition), NewDelhi, 2001. 

5. Mandel, Steve. Effective Presentation Skills. New Delhi: Viva Books Pvt. Ltd., 2004. 

6. Kilmet, Stephen. "The Resume and "The Computerized Resume." In Writing for Design 

Professionals. 

7. Writing Cover Letters-Kilmet, Stephen. "Cover Letter, "and" Enclosures and 

Attachments." in Writing for Design Professionals New York.



 

  

 

 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 
 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

Course code 21MA12T Semester I 

Category BASIC SCIENCE COURSE (BSC) L T P C 

 

Course Title 

MATRICES AND DIFFERENTIAL CALCULUS 

(COMMON FOR ALL BRANCHES) 3 1 0 4 

 
 

 COURSE OBJECTIVES:  
 

● To apply advanced matrix knowledge to solve engineering problems 

● To improve their ability in solving geometrical applications of differential calculus 

● To familiarize with the application of differential equations 
 

 

 PREREQUISITE:  
 

● Basic Mathematics skills at 12th level 
 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C102.1 Solve Engineering problems using matrices. K3 

C102.2 Use various test to discuss the convergence of infinite series. K2 

C102.3 Apply the geometrical concepts to solve differential calculus. K4 

C102.4 Compute partial derivatives of functions of several variables. K2 

C102.5 
Apply in Engineering many physical initial and boundary value 

problems can be described by ODE. 
K3 

  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C102.1 3 3 - - - - - - - - - - 

C102.2 3 2 - - - - - - - - - - 

C102.3 3 3 - - - - - - - - - - 

C102.4 3 2 - - - - - - - - - - 

C102.5 3 2 - - - - - - - - - - 

C102 3 2 - - - - - - - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

 

UNIT I MATRICES 12 

Matrix operations, special types of matrices, matrices as linear transformations, linear 

independence, Orthogonalization, Eigen values and Eigen vectors of a real matrix – Properties of 

Eigen values – Cayley – Hamilton theorem, Orthogonal reduction of a symmetric matrix to 

diagonal form – Orthogonal matrices – Reduction of quadratic form to canonical form by 

orthogonal transformations- Nature of quadratic forms. 

UNIT II INFINITE SERIES 12 

Sequences of real numbers-Series-General properties of series-Comparison test- Integral test, D’ 

Alemberts ratio test and Cauchy’s root test- Power series, radius and interval of convergence of 

power series, Convergence of exponential, logarithmic and Binomial Series, Properties of 

uniformly convergence series 

UNIT III APPLICATIONS OF DIFFERENTIAL CALCULUS 12 

Curvature in Cartesian co-ordinates – Centre and radius of curvature – Circle of curvature – 

Evolutes – Envelops – Evolute as envelope of normals 

UNIT IV DIFFERENTIAL CALCULUS OF SEVERAL VARIABLES 12 

Limits and Continuity –Partial derivatives –Homogeneous Functions-Total derivative –Change 

of variables –Jacobian and properties –Taylor’s series for functions of two variables –Maxima 

and minima of functions of two variables –Lagrange’s method of undetermined multipliers. 

UNIT V ORDINARY DIFFERENTIAL EQUATIONS 12 

Second and Higher Order Equations, homogeneous and non-homogeneous linear equations and 

linear systems with constant coefficients, method of variation of parameters, method of 

undetermined coefficients, Equations reducible to linear equations with constant coefficients- 

Simultaneous linear equations with constant coefficients. 

Total: 60 Periods 

1. B. S. Grewal, Higher Engineering Mathematics, Khanna Publishers, New Delhi, 43rd 

Edition, 2015. 

 

1. E. Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons. Singapore, 

10thEdition, 2015. 

2. M.K. Venkataraman, Engineering Mathematics- First Year, 2nd Edition, National 

Publishing., Chennai 2001. 

3. T. Veerarajan, Engineering Mathematics-I, Tata McGraw Hill Publishing Co, New 

Delhi, 2017.

SYLLABUS                                                                                               No. of Credits: 4 

LEARNING RESOURCES: 

TEXT BOOKS: 

REFERENCES: 



 

  

 
 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 
 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

 

Course code 21PH13T Semester I 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title 
ENGINEERING PHYSICS I 

(COMMON FOR ALL BRANCHES) 
3 0 0 3 

 

 COURSE OBJECTIVES:  
 

● To understand the importance of polarization, optical fiber and Lasers 

● To familiar the knowledge of electromagnetic waves oscillations 

● To understand the importance of quantum physics 

● To cognize the basics of heat and thermodynamics 

● To express the basics of crystal physics 

PREREQUISITE:  

● High School Maths and Physics 

  COURSE OUTCOMES:  

 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C103.1 
Utilize the concepts of polarization, optical fiber and Lasers for 

engineering applications 
K3 

C103.2 Apply the knowledge of electromagnetic waves oscillations K3 

C103.3 Understand the importance of quantum physics. K2 

C103.4 Cognize the basics of heat and thermodynamics K2 

C103.5 Express the basics of crystal physics K2 

  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES  

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 

C103.1 2 2 - - - - - - - - - - - - - 

C103.2 2 2 1 - - - - - - - - - - - - 

C103.3 2 2 1 - - - - - - - - - - - - 

C103.4 2 2 - - - - - - - - - - - - - 

C103.5 2 - 1 - - - - - - - - - - - - 

C103 2 2 1 - - - - - - - - - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

  

 
 

UNIT I PHOTONICS 9 

Polarization and Fiber Optics: Electromagnetic waves - Production and analysis of linearly, 

elliptic and circularly polarized light-Polaroid and applications of polarization. Fiber optics - 

principle of operation – numerical aperture - acceptance angle and applications of fiber optics. 

Optical Sources: Characteristics of Lasers - Spontaneous and Stimulated Emission of Radiation 

- Population Inversion - Einstein’s Coefficients and Relation between them - Applications of 

Lasers. 

UNIT II WAVES AND OSCILLATION 9 

Oscillatory motion: Differential equation of SHM- Velocity and acceleration- Restoring Force- 

Frequency response - phase response and resonance-Analogy with LCR circuits and oscillators- 

Energy and energy loss- Damped oscillations- Significance in control systems - vibration and 

vibration isolation. 

Wave motion: Definition of a plane progressive wave- Attenuation of waves- Phase Velocity- 

Introduction to numerical methods for solution of wave equation- Importance of spherical and 

plane wave fronts. 

UNIT III QUANTUM MECHANICS 9 

Need for Quantum Physics-Historical overviews - Matter waves - De-Broglie’s concept of matter 

waves - Properties of matter waves - Photo electric effect - Heisenberg’s uncertainty principle – 

Statement - Interpretation and application - Schrödinger’s time dependent and time independent 

equations - Operators - Eigen values and Eigen functions - Expectation values -Physical 

significance of wave function-Quantum superposition and entanglement for Qbits 

(quantitatively) 

UNIT IV HEAT AND THERMODYNAMICS 9 

Heat and internal energy - Specific heat and calorimetry - Latent Heat coefficient of linear 

thermal expansion - Methods of measurement of thermal expansion - Thermal expansion -

Applications - The bimetallic strip - Differential equation of one-dimensional heat flow - Lee's 

disc apparatus for determination of thermal conductivity - Thermal Insulation- Heat dissipation 

and heat sinking of electronic devices-solid state refrigerators (qualitatively) 

UNIT V CRYSTAL PHYSICS 9 

Introduction of Crystallography - Space Lattice - Unit Cell - Lattice Parameters – Crystal Systems 

- Bravais Lattices - Miller Indices and its applications - Crystal Planes and Directions- Inter 

Planar Spacing of Orthogonal Crystal Systems - Atomic Radius - Co-ordination Number and 

Packing Factor of SC, BCC, FCC – Crystal growth –Solution growth -Structure determination by 

x-ray diffraction method (cubic structure). 

Total: 45 Periods 

 LEARNING RESOURCES: 

 

 TEXT BOOKS:   

1. Richard Wolfson, “Essential University Physics”, Vols. 1 and 2. Pearson Education, 

Singapore, 2011. 

2. Gaur R K, Gupta S L, “Engineering Physics”, DhanpatRai Publications, 2013. 

SYLLABUS                                                                                            No. of Credits: 3 



 

  

 

 

 

 
 REFERENCES:  

1. Halliday D., Resnick R. and Walker J., “Fundamentals of Physics”, Wiley 

Publications,2008. 

2. Avadhanulu M. N., “Engineering Physics”, S. Chand & Co., 2007. 

3. Purcell E. M., “Electricity and Magnetism – Berkeley Physics Course”, Vol. 2, Tata 

McGraw-Hill, 2008. 

4. Paul A. Tipler and Geene Mosca, “Physics for Scientists and Engineers”, W.H. Freeman 

and Company, New York, 2004.
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Course code 21CY14T Semester I 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title 
ENGINEERING CHEMISTRY  

(COMMON FOR ALL BRANCHES) 
3 0 0 3 

 

 COURSE OBJECTIVES:  
 

● To make the students conversant with water quality parameters and treatment techniques. 

● To get the basic idea about the polymers, electrochemistry and corrosion. 

● To deal with the information about various types of fuels and energy sources. 
 

 PREREQUISITE:  

● Basic Chemistry Skills 

 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C104.1 
Understand the water related problems and their treatment 

techniques. 
K2 

C104.2 Explain the applications of polymers and reinforced plastics. K2 

C104.3 Acquire knowledge on electrochemistry and corrosion. K2 

C104.4 
Summarize the types of fuels and its production process and 

calculate the CV values. 
K2 

C104.5 Classify the non-conventional energy sources and its applications. K2 

 
  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES  

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 PSO-4 

C104.1 2 1 - - - - 1 - - - - - - - - - 

C104.2 2 1 - - - - 1 - - - - - - - - - 

C104.3 2 1 - - - - 1 - - - - - - - - - 

C104.4 2 1 - - - - 1 - - - - - - - - - 

C104.5 2 1 - - - - 1 - - - - - - - - - 

C104 2 1 - - - - 1 - - - - - - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

 

UNIT I WATER AND ITS TREATMENT 9 

Introduction - characteristics - alkalinity - types and determination - hardness - types expression 

of hardness - units - estimation of hardness of water by EDTA - numerical problems -boiler feed 

water-requirements-boiler troubles – scale & sludge -disadvantages (wastage of fuels, decrease in 

efficiency, boiler explosion) -softening of hard water - external treatment process - 

demineralization and zeolite, internal treatment - boiler compounds (carbonate, phosphate, 

Calgon, sodium aluminate and colloidal conditioning methods) – desalination of brackish water –

reverse osmosis. 

UNIT II POLYMERS AND REINFORCED PLASTICS 9 

Introduction - classification of polymers - Natural and synthetic - Thermoplastic and 

Thermosetting, Functionality - Degree of polymerization, Properties of polymers: Tg, Tacticity, 

Molecular weight - weight average, number average and polydispersity index. Types – addition, 

condensation and Copolymerization – free radical, cationic and anionic polymerization 

mechanism 

- Preparation, properties and uses of PVC, Nylon- 6,6, Teflon and Epoxy resin. Plastics - 

Compounding of plastics – moulding methods – injection, extrusion and compression – 

Engineering plastics-applications-fibre-reinforced plastics (FRP) – carbon and glass– 

applications. 

UNIT III ELECTROCHEMISTRY AND CORROSION 9 

Electrochemical cell - redox reaction, electrode potential- origin of electrode potential-oxidation 

potential-reduction potential - measurement and applications - electrochemical series and its 

significance - Nernst equation (derivation and problems). Corrosion- causes- factors- types: 

chemical, electrochemical corrosion (galvanic, differential aeration), corrosion control - material 

selection and design aspects - electrochemical protection – sacrificial anode method and 

impressed current cathodic method. Paints- constituents and function Electroplating of Copper 

and electroless plating of nickel-Chemical conversion coatings-phosphate, chromate, chemical 

oxide, and anodized coatings. 

UNIT IV FUELS AND COMBUSTION 9 

Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 

carbonization - manufacture of metallurgical coke (Otto Hoffmann method) - petroleum – 

refining- manufacture of synthetic petrol (Bergius process) – knocking - octane number- cetane 

number - natural gas - compressed natural gas (CNG) - liquefied petroleum gases (LPG) – 

synthesis, advantages and commercial application of power alcohol and biodiesel. Combustion of 

fuels: Introduction - calorific value - higher and lower calorific values- theoretical calculation of 

calorific value –problems- ignition temperature - spontaneous ignition temperature - explosive 

range - flue gas analysis (ORSAT Method). 

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9 

Energy-Types- Non-renewable energy- Nuclear fission - nuclear fusion - differences between 

nuclear fission and fusion - nuclear chain reactions - nuclear energy - light water nuclear power 

plant - breeder reactor - solar energy conversion - solar cells - wind energy. Batteries, fuel cells 

and supercapacitors: Types of batteries - primary battery (dry cell) secondary battery (lead acid 

battery, lithium-ion-battery) fuel cells - H2-O2 fuel cell. 

Total: 45 Periods

SYLLABUS                                                                                            No. of Credits: 3 



 

  

  

LEARNING RESOURCES:  

 

 TEXT BOOKS:  

1. P.C. Jain and Monika Jain, Engineering Chemistry, DhanpatRai, Publishing Company 

(P) Ltd., New Delhi, 2015. 

2. S.S Dara&S.S Umare, A Text book of Engineering Chemistry, S.Chand & Company 

Ltd., New Delhi, 2015. 

 
 

 REFERENCES:  

1. S. Vairam,P. Kalyani and Suba Ramesh., Engineering Chemistry, Wiley India Pvt. Ltd, 

New Delhi, 2013. 

2. B.K.Sharma, Engineering Chemistry, Krishna Prakasan Media (P) Ltd., Meerut, 2014. 

3. Prasanta Rath, Engineering Chemistry, Cengage Learning India Pvt. Ltd, Delhi, 2015. 

4. Shikha Agarwal, Engineering Chemistry-Fundamentals and Applications, Cambridge 

University Press, Delhi, 2015. 

5. V.R.Gowariker, N.V.Viswanathan, J.Sreedhar, Polymer Science, New Age International 

(P) Ltd., Publishers, New Delhi, 2011.
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Course code 21CS15IT Semester I 

Category ENGINEERING SCIENCE COURSE (ESC) L T P C 

 
Course Title 

PROBLEM SOLVING AND PYTHON 

PROGRAMMING 

(COMMON FOR ALL BRANCHES) 

 
2 

 
0 

 
4 

 
4 

 

 COURSE OBJECTIVES:  
 

● To be familiar with the basics of algorithmic problem solving. 

● To construct python programs with conditionals, loops and functions. 

● To use python data structures-Lists, Tuples and Dictionaries. 

 PREREQUISITE:  

● Basic Mathematics Skills and Computer Knowledge 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes Blooms 

level 

On successful completion of this Course, students will be able to 

C105. 1 Develop algorithmic solutions to simple computational 

problems 
K3 

C105. 2 Construct simple Python programs for solving problems. K3 

C105. 3 Build Python programs with conditionals and loops. K3 

C105. 4 Demonstrate a Python program into functions. K2 

C105. 5 
Show compound data using Python lists, tuples, and 
dictionaries. 

K2 

C105. 6 Read and write data from/to files in Python Programs. K3 
 

  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES  

 
CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C105. 1 3 2 1 - - - - - - - - - 2 2 

C105. 2 3 2 1 - - - - - - - - - 2 2 

C105. 3 3 2 1 - - - - - - - - - 2 2 

C105. 4 3 2 1 - - - - - - - - - 2 2 

C105. 5 3 2 1 - - - - - - - - - 2 2 

C105. 6 3 2 1 - - - - - - - - - 2 2 

C105 3 2 1 - - - - - - - - - 2 2 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

 
 

UNIT- I ALGORITHMIC PROBLEM SOLVING AND BASICS OF PYTHON 8 

Algorithms-building blocks of algorithms (statements, state, control flow, functions), simple 

Strategies for developing algorithms (iteration, recursion)-pseudo code- flow chart-programming 

language. Introduction to Python-Features of Python-Python Interpreter: Interactive and script 

mode- Values and types, variables, Keywords, Identifiers, operators, precedence of operators, 

expression, Comments. 

UNIT-II CONTROL FLOW, FUNCTIONS 8 

Conditional statements-Iterative statements, Functions: Built-in functions, user defined function- 

Function Arguments-Fruitful functions and void functions- local and global variable - function 

composition- recursion-Lambda Functions. 

UNIT-III MODULES, PACKAGES, STRINGS 4 

Modules-Packages-Strings-string operations, string functions and methods. 

UNIT-IV LISTS, TUPLES, DICTIONARIES 5 

Lists- list operations, list methods, list loop, mutability, aliasing, cloning lists-Tuples-Tuple 

assignment, Operations on Tuples, Tuple as return value- Dictionaries- operations and methods- 

Sets-Operations on sets. 

UNIT-V FILES AND EXCEPTIONS 5 

Files –Types of files, file operations, file methods, format operator-command line arguments- 

Errors and Exceptions, handling exceptions. 

List of Experiments: 30 Periods 

1. Write a python program to demonstrate basic data types in python. 

2. Write a python program using conditional statements. 

3. Write a python program using Iterative statements. 

4. Write a python program using built-in and user defined functions. 

5. Write a python program using lambda functions and recursions. 

6. Write a python program to demonstrate Strings and its Operations. 

7. Write a python program to demonstrate lists, tuples and its operations. 

8. Write a python program to demonstrate Sets and its operations. 

9. Write a python program to demonstrate Dictionaries and its operations. 

10. Write a python program to demonstrate Files and its Operations. 

30 Periods 

 

 
Total: 60 Periods

SYLLABUS                                                                                                        No. of Credits: 4 



 

  

 LEARNING RESOURCES:  
 
 

 TEXT BOOKS:  

1. Reema Thareja, “Python Programming using Problem Solving Approach”, OXFORD 

University Press, 2017. 

2. Allen B. Downey, ``Think Python: How to Think Like a Computer Scientist‘‘, 2nd edition, 

Updated for Python 3, Shroff/O‘Reilly Publishers, 2016. 

 
 

 REFERENCES:  
 

1. Ashok Namdev Kamthane, Amit Ashok Kamthane, “Programming and Problem Solving 

with Python”, Mc-Graw Hill Education, 2018. 

2. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming in 

Python: An Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd, 2016. 

3. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE Learning, 2012. 
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Course code 21ME16T Semester I 

Category ENGINEERING SCIENCE COURSE (ESC) L T P C 

Course Title 
ENGINEERING GRAPHICS  

(COMMON FOR ALL BRANCHES) 2 0 4 4 

 

 COURSE OBJECTIVES:  
 

● To develop in students, graphic skills for communication of concepts, ideas 

and design of engineering products. 

● To expose them to existing national standards related to technical drawings. 
 

 PREREQUISITE:  

● Engineering Drawing Skills 
 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C106.1 
Familiarize with the fundamentals and standards of Engineering 

graphics. 
K2 

C106.2 
Develop freehand sketching of basic geometrical constructions 

and multiple views of objects. 
K3 

C106.3 Draw orthographic projection of lines and plane surfaces. K3 

C106.4 
Construct projection of solids, Section and development of 

surfaces. 
K3 

C106.5 Visualize isometric and perspective projections K3 

  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES  

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 PSO-4 

C106. 1 3 - - - - - - - - - - - - - - - 

C106. 2 3 3 - - - - - - - - - 1 1 - - - 

C106. 3 3 3 2 - - 1 - 1 - 1 - 1 1 - - - 

C106. 4 3 3 2 - - 1 - 1 - 1 - 1 1 - - - 

C106. 5 3 3 2 - - 1 - 1 - 1 - 1 1 - - - 

C106 3 3 2 - - 1 - 1 - 1 - 1 1 - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

 
 

CONCEPTS AND CONVENTIONS (Not for Examination) 1 
 

Importance of graphics in engineering applications – Use of drafting instruments – BIS 

conventions and specifications – Size, layout and folding of drawing sheets – Lettering and 

dimensioning. 

UNIT I PLANE CURVES AND FREEHAND SKETCHING 7+12 
 

Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of 

ellipse, parabola and hyperbola by eccentricity method – Construction of cycloid – construction 

of involutes of square, Triangle and circle – Drawing of tangents and normal to the above curves. 

Visualization concepts and Free Hand sketching: Visualization principles –Representation of 

Three-Dimensional objects – Layout of views– Freehand sketching of multiple views from 

pictorial views of objects. 

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACE 6+12 
 

Orthographic projection– principles-Principal Planes-First angle projection-projection of points. 

Projection of straight lines (only First angle projections) inclined to both the principal planes – 

Determination of true lengths and true inclinations by rotating line method and traces Projection 

of planes (polygonal and circular surfaces) inclined to both the principal planes by rotating object 

method. Applications – Drawing interpretation and process planning, circuit design. 

UNIT III PROJECTION OF SOLIDS 5+12 
 

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the 

axis is inclined to one of the principal planes by rotating object method, auxiliary plane method. 

Applications – Engineering design, automotive modelling, X-rays. 

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF SURFACES 

5+12 

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the 

one of the principal planes and perpendicular to the other – obtaining true shape of section. 

Development of lateral surfaces of simple and sectioned solids – Prisms, pyramids cylinders and 

cones. Applications – Design of piping, Fabrication, body building, defect analysis. 

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6 + 12 
 

Principles of isometric projection – isometric scale –Isometric projections of simple solids and 

truncated solids - Prisms, pyramids, cylinders, cones– combination of two solid objects in simple 

vertical positions – Perspective projection of simple solids–Prisms, pyramids and cylinders by 

visual ray method and vanishing point method. Applications–constructions, photography, 

animation and image processing. 

 

Total: 90 Periods

SYLLABUS                                                                                                        No. of Credits: 4 



 

  

 LEARNING RESOURCES:  

 TEXT BOOKS:  
 

1. Natrajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers, 

Chennai, 2010. 

2. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, 51th 

Edition, 2019. 
 

 REFERENCES:  
 

1. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P) 

Limited,2015. 

2. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill 

Publishing Company Limited, New Delhi, 2008. 

3. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&II combined), Subhas Stores, 

Bangalore, 2007. 

4. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with an 

introduction to Interactive Computer Graphics for Design and Production, Eastern 

Economy Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy and Vela Murali, “Engineering Graphics”, Oxford University, Press, 

New Delhi, 2015. 

6. Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson, 3rd Edition, 2013. 

 
 

Publication of Bureau of Indian Standards: 
 

1. IS 10711 – 2001: Technical products Documentation – Size and lay out of drawing sheets. 

2. IS 9609 (Parts 0 & 1) – 2001: Technical products Documentation – Lettering. 

3. IS 10714 (Part 20) – 2001 & SP 46 – 2003: Lines for technical drawings. 

4. IS 11669 – 1986 & SP 46 – 2003: Dimensioning of Technical Drawings. 

5. IS 15021 (Parts 1 to 4) – 2001: Technical drawings – Projection Methods. 

 
Special points applicable to Semester End Examination on Engineering Graphics: 

 

1. There will be five questions, each of either-or type covering all units of the syllabus. 

2. All questions will carry equal marks of 20 each making a total of 100. 

3. The answer paper shall consist of drawing sheets of A3 size only. Students will be 

permitted to use appropriate scale to fit solution within A3 size. 

4. The examination will be conducted in appropriate sessions on the same day 
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Course code 21MC04T Semester I 

Category MANDATORY COURSE (MC) L T P C 

Course Title தமிழர் மரபு 1 0 0 1 

 

SYLLABUS                                                                                     No. of Credits: 1 
 

அலகு 1   ம ொழி  ற்றும் இலக்கியம்:                                                                                          3 

திராவிட மமாழிகள்- சங்க இலக்கியம்- திருக்குறள் மமலாண்மம கருத்துக்கள்; தமிழ் 
காப்பியங்கள்; ஐம்மபருங் காப்பியங்களில் தமிழர்  பண்பாடு- தமிழகத்தில் சமண மபளத்த 
சமயங்களின் தாக்கம் 

அலகு 2   பொறை ஓவியங்கள் முதல் நவனீ ஒவியங்கள் வறை – சிற்பக் கறல:  3 

ஐம்மபான் சிமலகள்: பழங்குடியினர் தயாரிக்கும் மகவிமன மபாருட்கள்; மதர் மசய்யும் 
கமல – சுடுமண் சிற்பங்கள்: இமச கருவிகள் – மிருதங்கம், பமற, வமீண, யாழ், 
நாதஸ்வரம். 

அலகு 3 நொட்டுப்புை கறலகள்  ற்றும் வைீ விறையொட்டுகள்:                                 3 

மதருக்கூத்து, கரகாட்டம், வில்லுப்பொட்டு, ஒயிலாட்டம், சிலம்பாட்டம், நாட்டுப்புற 
பாடல்கள். 

அலகு 4  த ிழர்கைின் திறன ககொட்பொடுகள்:                                                                        3 

மதால்காப்பியமும் மற்றும் சங்க இலக்கியத்தில் அகம் மற்றும் புற மகாட்பாடுகள்: 
சங்ககால நகரங்களும் துமறமுகங்களும். 

அலகு 5  இந்திய கதசிய இயக்கம்  ற்றும் இந்திய பண்பொட்டிற்கு த ிழர்கைின் 
பங்கைிப்பு:                                                                                                                           3 

இந்திய மருத்துவத்தில் சித்த மருத்துவம் மற்றும் ஆயுர்மவத மருத்துவத்தின் பங்கு: 
தமிழ் புத்தகங்களின் அச்சு வரலாறு. 

 

      Total: 15 Periods 
 

 



 

  

 

 

அடிகுைிப்புகள் 

1)  தமிழக வரலாறு – மக்களும் பண்பாடும் – மக. மக. பிள்மள (மவளியடீு தமிழ்நாடு 
பாடநூல் மற்றும் கல்வியியல் பணிகள் கழகம்) 

2) கீழடி மவமக நதிக்கமரயில் சங்ககால நகர நாகரிகம் ( மதால்லியல் துமற 
மவளியடீு) 

3) மபருமந – ஆற்றங்கமர நாகரிகம் ( மதால்லியல் துமற ) 
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Course code 21MC04T Semester I 

Category MANDATORY COURSE (MC) L T P C 

Course Title 
HERITAGE OF TAMILS 

(COMMON FOR ALL BRANCHES) 1 0 0 1 

 

SYLLABUS                                                                                       No. of Credits: 1 

 

UNIT 1 LANGUAGE AND LITERATURE                     3 

Dravidian Languages – Tamil as Classical Language – Sangam Literature- Aimperum kappiyangalil tamilar 

panbaadu ; Tamil Epics and Impact of Buddhism & Jainism in Tamil Land. 

 

UNIT 2 HERITAGE – ROCK ART PAINTINGS TO MODERN ART – SCULPTURE                                

                                                                                                                                                               3 

Art of Temple Making – Massive Terracotta Sculptures – Art of Temple Care Making; Making of Musical 

Instruments – Mridhangam, Parai, Veenai, Yazh, Nadhaswaram. 

 

UNIT 3 FOLK AND MARTIAL ARTS                                                                                  3 

Therukoothu, Karagattam, Villu Pattu, Oyillatam, Silambattam, nattupura padalgal. 

 

UNIT 4 THINAI CONCEPTS OF TAMIL                                                                            3 

Sangam Literature – Education and Literacy During Sangam Age – Ancient Cities and Ports of Sangam Age – 

Export and Import during Sangam Age. 

 

UNIT 5 CONTRIBUTIONS OF TAMIL TO INDIAN NATIONAL MOVEMENT  

                        AND INDIAN CULTURE                                                                                            3 

Culturals Influence of Tamil over the Other Parts of India – Role of Siddha and Ayurvedha in Indigenous 

System of Medicine – History of Tamil Books. 

                   Total: 15 Periods 

REFERENCE: 

1) Social Life of Tamils (Dr. K. K. Pillay) A Joint Publications of Tntb & Esc and Rmrl – (in Print) 

2) Social Life of the Tamils – The Classical Period (Dr. S Singaravelu)  

3) Historical Heritage of Tamils (Dr. S.V Subatamanian, Dr. K.D Thirunavukkarasu)
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Course code 21BS17P Semester I 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title 
PHYSICS AND CHEMISTRY LABORATORY 

(COMMON FOR ALL BRANCHES) 
0 0 4 2 

 

 COURSE OBJECTIVES:  

● To test basic understanding of physics of materials including properties of matter, thermal 

and optical properties. 

● To encourage the students to familiarize with experimental determination of velocity of 

ultrasonic waves and band gap determination. 

 PREREQUISITE:  

● Basic measurement skills 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

 
C108.1 

Estimate the various water quality parameters like alkalinity, hardness 
(total, temporary, & permanent), dissolved oxygen 

content, and chloride content. 

 
K2 

C108.2 
Investigate the metals and ions present in any given sample using 

various analytical techniques. 
K2 

C108.3 
Analyze the properties such as conductance of solutions, and redox 

potentials. 
K2 

C108.4 
Determine various moduli of elasticity and also various thermal and 

optical properties of materials. 
K2 

C108.5 
Determine the velocity of ultrasonic waves, band gap 

determination and viscosity of liquids. 
K2 

 

  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES  
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 PSO-4 

C108.1 - - - - 2 - - - - - - - - - - - 

C108.2 
- - - - 2 - - - - - - - - - - - 

C108.3 
- - - - 2 - - - - - - - - - - - 

C108.4 
- - - - 2 - - - - - - - - - - - 

C108.5 
- - - - 2 - - - - - - - - - - - 

C108 
- - - - 2 - - - - - - - - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

PHYSICS LABORATORY 

LIST OF EXPERIMENTS 

(Any SIX Experiments) 

1. Torsional pendulum - Determination of rigidity modulus of wire and moment of inertia of 

disc 

2. Non-uniform bending - Determination of young’s modulus 

3. Lee’s disc Determination of thermal conductivity of a bad conductor 

4. Laser- Determination of the wave length of the laser using grating, Estimation of laser 

parameters 

5. Optical fibre -Determination of Numerical Aperture and acceptance angle 

6. Ultrasonic interferometer - determination of the velocity of sound and compressibility of 

Liquids 

7. Determination of Band gap of a semiconductor 

8. Spectrometer- Determination of wavelength using gating 

Total: 30 Periods 

 REFERENCES:  
 

1. Physics Practicals, Department of Physics, Vel Tech High Tech Dr.Rangarajan 

Dr.Sakunthala Engineering College 2021 

2. Wilson J.D. and Hernandez C.A., “Physics Laboratory Experiments”, Houghton Mifflin 

Company, New York 2005 
 



 

  

CHEMISTRY LABORATORY 

LIST OF EXPERIMENTS 

(Any SIX Experiments) 

 
1. Determination of permanent, total and temporary hardness of water sample. 

2. Estimation of HCl using Na2CO3 as primary standard and Determination of alkalinity in 

water sample. 

3. Determination of DO Content of water sample by Wrinkler’s method. 

4. Determination of chloride content of water sample by Argentometric method. 

5. Determination of strength of given HCl using pH meter. 

6. Estimation of Fe2+ by Potentiometric titration. 

7. Determination of molecular weight of PVA using Ostwald viscometer. 

8. Estimation of Iron content in water sample using spectrophotometer (1,10 – 

Phenanthroline/thiocyanate method). 

9. Conductometric titrations of strong acid Vs strong base. 

10. Determination of strength of acid in a mixture using conductivity meter. 

11. Corrosion experiment-weight loss method. 

12. Estimation of sodium and potassium present in water using flame photometer. 

 
Total: 30 Periods 

 LEARNING RESOURCES:  
 

 TEXT BOOKS:  

 

1. Jeffery G.H., Bassett J., Mendham J. and Denny vogel’s R.C, “Text book of quantitative 

analysis chemical analysis”, ELBS 5th Edn. Longman, Singapore publishers, Singapore, 

1996. 

2. Kolthoff I.M., Sandell E.B. et al. “Quantitative chemical analysis”, Mcmillan, Madras 

1980. 

3. Furniss B.S. Hannaford A.J, Smith P.W.G and Tatchel A.R., “Vogel’s Textbook of 

practical organic chemistry”, LBS Singapore (1994). 
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Course code 21ME18P Semester I 

Category ENGINEERING SCIENCE COURSE (ESC) L T P C 

Course Title 
ENGINEERING PRACTICES LABORATORY 

(COMMON FOR ALL BRANCHES) 
0 0 4 2 

 

 COURSE OBJECTIVES:  
 

● To provide exposure to the students with hands on experience on various basic 

engineering practices in Civil, Mechanical, Electrical and Electronics Engineering 

 

 PREREQUISITE:  
 

● Basic knowledge of engineering skills 
 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C109. 1 

Demonstrate on Smithy operations, Foundry operations models and 

machine assembly practice of centrifugal pump and air- 

conditioner 

 
K2 

C109. 2 Experiment with pipe connections and plumbing works K3 

C109. 3 Make use of welding equipment to join the structures. K3 

C109. 4 

Explain carpentry components, for the joint used in roofs, doors, 

windows and furniture. 
K5 

C109. 5 
Develop sheet metal models, fitting models and do basic machining 

operations 
K6 

 
  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES  

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 PSO-4 

C109. 1 3 - - - - 2 2 - 2 1 1 2 - - - - 

C109. 2 3 - - - - 2 2 - 2 1 1 2 - - - - 

C109. 3 3 - - - - 2 2 - 2 1 1 2 - - - - 

C109. 4 3 - - - - 2 2 - 2 1 1 2 - - - - 

C109. 5 3 - - - - 2 2 - 2 1 1 2 - - - - 

C109 3 - - - - 2 2 - 2 1 1 2 - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial



 

  

 
 

I CIVIL ENGINEERING PRACTICE 12 
 

Buildings: 
 

a) Study of plumbing and carpentry components of residential and industrial buildings, 

Safety aspects. 

Plumbing Works: 

a) Study of pipeline joints, its location and functions: valves, taps, couplings, unions, 

reducers and elbows in household fittings. 

b) Study of pipe connections requirements for pumps and turbines. 

c) Preparation of plumbing line sketches for water supply and sewage works. 

d) Hands-on-exercise: 

Basic pipe connections-Mixed pipe material connection-Pipe connections with 

different joining components 

e) Demonstration of plumbing requirements of high-rise buildings 

Carpentry using Power Tools only: 

a) Study of the joints in roofs, doors, windows and furniture. 

b) Hands-on-exercise: 

Wood work, joints by sawing, Planning and cutting. 

 
II MECHANICAL ENGINEERING PRACTICE 18 

 
Welding: 

a) Preparation of butt joints, lap joints and T- joints by Shielded metal arc welding. 

b) Gas welding practice 

Basic Machining: 

a) Simple Turning and Taper turning 

b) Drilling Practice 

Sheet Metal Work: 

a) Forming & Bending: 

b) Model making – Trays and funnels. 

c) Different type of joints. 

Machine assembly practice: 

a) Study of centrifugal pump 

b) Study of air conditioner 

Demonstration on: 

a) Smithy operations, upsetting, swaging, setting down and bending. Example –Exercise – 

Production of hexagonal headed bolt. 

b) Foundry operations like mould preparation for gear and step cone pulley. 

c) Fitting – Exercises – Preparation of square fitting and V – fitting models. 

 
Total: 30 Periods

SYLLABUS                                                                                                        No. of Credits: 3 



 

 

  

GROUP B (ELECTRICAL & ELECTRONICS) 

III ELECTRICAL ENGINEERING PRACTICE 14 
 

1. Residential house wiring using switches, fuse, indicator, lamp and energy meter. 
 

2. Fluorescent lamp wiring. 
 

3. Stair case wiring 
 

4. Measurement of electrical quantities – voltage, current, power & power factor in RLC circuit. 
 

5. Measurement of energy using single phase energy meter. 
 

6. Measurement of resistance to earth of an electrical equipment. 
 

IV ELECTRONICS ENGINEERING PRACTICE 16 
 

1. Study of Electronic components and equipments – Resistor, colour coding 

measurement of AC signal parameter (peak-peak, rms period, frequency) using CR. 

2. Study of logic gates AND, OR, EX-OR and NOT. 
 

3. Generation of Clock Signal. 
 

4. Soldering practice – Components Devices and Circuits – Using general purpose 

PCB. 

5. Measurement of ripple factor of HWR and FWR. 
 

Total: 30 Periods 
 

 

 LEARNING RESOURCES:  
 

 

 TEXT BOOKS:  

1. Chapman, W.A.J. Workshop Technology, Edward Arnold, 2001. 
 

 REFERENCES:  
 

1. Raghuwanshi B.S., Workshop Technology Vol. I & II, DhanpathRai & Sons. 

2. Kannaiah P. and Narayana K.L., Workshop Manual, 2 Edn, Scitech publishers. 

3. John K.C., Mechanical Workshop Practice. 2nd Edn. PHI 2010. 

4. JeyapoovanT. and Pranitha S., Engineering Practices Lab Manual, 3rd Edn. Vikas Pub.2008.



 

 

 
 
 
 
 
 
 
 
 

II SEMESTER 
 
 
 
 
 
 
 
 



 

 

 
 

SEMESTER II 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21EN21T Technical English HSMC 40 60 100 3 0 0 3 

2 21MA22T 
Vector Calculus and Complex 

Integration 
BSC 40 60 100 3 1 0 4 

3 21PH23T Engineering Physics II BSC 40 60 100 3 0 0 3 

4 21EE24T 
Basic Electrical, Electronics and 

Instrumentation Engineering 
ESC 40 60 100 3 0 0 3 

5 21CS25T Data Structures PCC 40 60 100 3 0 0 3 

6 21IT26T Programming in C PCC 40 60 100 3 0 0 3 

7 21MC05T 

தமிழரும் 
ததொழில்நுட்பமும் / 
Tamils and Technology 

MC 40 60 100 1 0 0 1 

PRACTICAL 

8 21CS27P Data Structures Laboratory PCC 60 40 100 0 0 4 2 

9 21IT28P Programming in C Laboratory PCC 60 40 100 0 0 4 2 

TOTAL 24 
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Course code 21EN21T Semester II 

Category 
HUMANITIES & SOCIAL SCIENCE 

INCLUDING MANAGEMENT COURSES 

(HSMC) 

L T P C 

Course Title 
TECHNICAL ENGLISH 

(Common for all Branches) 
3 0 0 3 

 COURSE OBJECTIVES:  

● To make the students of engineering and technology to enhance their ability on 

reading and comprehencing the different texts 

● To improve their creative and critical thinking so as to use in demanding contexts 

● To equip the learners with the skills of writing convincing job Applications and 

effective reports 

● To develop their speaking skills to make technical presentations and participate 

in group discussions 

● To facilitate them to hone their soft skills 

 PREREQUISITE:  

● Technical writing and basic English grammar. 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C201. 1 Read and understand general and technical texts K2 

C201. 2 Apply creative and critical thinking and communicate their ideas efficiently K2 

C201. 3 Participate in group discussions and deliver short speeches effectively K3 

C201. 4 Write effectively and persuasively in academic and workplace contexts K3 

C201. 5 Experiment with the future challenges confidently and successfully K3 

 

 COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 
 

CO No. 

 

PO-1 

 

PO-2 

 

PO-3 

 

PO-4 

 

PO-5 

 

PO-6 

 

PO-7 

 

PO-8 

 

PO-9 

 

PO-10 

 

PO-11 

 

PO-12 

 

PSO-1 

 

PSO-2 

 

PSO-3 

C201. 1 - - - - - - - - 1 3 - 2 - - - 

C201. 2 - - - - - - - - 1 3 - 2 - - - 

C201. 3 - - - - - - - - 1 3 - 2 - - - 

C201. 4 - - - - - - - - 1 3 - 2 - - - 

C201. 5 - - - - - - - - 1 3 - 2 - - - 

C201 - - - - - - - - 1 3 - 2 - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

 

 
 

UNIT-I TECHNICALWRITING AND VISUAL CONVERSION 9 

PRACTICAL 

LISTENING :Listening to pronunciation of longer words. 

SPEAKING :Making out meaning of pictorial and graphical representations. 

TUTORIAL 

READING :Understanding logic and sequencing in reading inferring the exact meaning of 

text 

WRITING :Extended Definition- Writing Instructions, Checklists & Recommendations- 

Reading short technical text from Journal. 

VOCABULARY: Technical vocabulary- Regular and Irregular verbs. 

 

UNIT- II TECHNICAL WRITING AND GUIDELINES PREPARATION 9 

PRACTICAL 

LISTENING : Comprehensive listening - Listening to telephonic conversations – short and 

long conversations from different domains, listening to various pre-recorded 

conversations and speeches. 

SPEAKING   : Delivering short speeches in the class. 

TUTORIAL 

READING       : Technical reading on innovations and innovators. 

WRITING : Conditional clauses, Numerical adjectives, Process Description 

VOCABULARY: Collocation, Verbal Analogies. 

 
UNIT-III TECHNICAL PROCESS WRITING 9 

PRACTICAL 

LISTENING : Listening to documentaries and making notes. 

SPEAKING : Basic speaking practice based on BEC, IELTs, and TOFEL. 

TUTORIAL 

READING : longer text both general and technical –practice in speed reading 

WRITING : Purpose statements, words are used as nouns and verbs- describing a process – 

use of sequence word - Interpretation of Graphs and Charts. 

VOCABULARY: Sequence words –Misspelled words -Embedded sentences. 

 
UNIT- IV TECHNICAL WRITING AND BUSINESS LETTERS 9 

PRACTICAL 

LISTENING : listening to native accents. 

SPEAKING : Group Discussions - Process, Skills, Guidelines, Evaluation, Oral Presentation 

- Planning, Preparing, Organizing and Presenting. 

TUTORIAL 

READING : Reading for detailed comprehension. 

WRITING : Cause and effect, impersonal passive voice, idioms and phrases, - Letter writing, job 

application, business correspondence (letters) – calling for quotations, placing 

order,complaint letters, preparing a memo, notice and e-mail itinerary. 

VOCABULARY: clauses and If conditionals. 

SYLLABUS No. of Credits: 3 



 

 

 

UNIT-V TECHNICAL WRITING AND REPORT WRITING 9 
 

PRACTICAL 

LISTENING : TED /ink talks 

SPEAKING : Starting a Career — vision statement, preparing logo and tagline, making short 

term and long-term goals, setting plans. 

TUTORIAL 

READING : Reading and understanding technical articles. 

WRITING : Degrees of comparison, editing, Email etiquette, Mispronounced words – 

Report writing survey, feasibility, industrial visit, reporting various incidents 

and accidents, Minutes of meeting. 

VOCABULARY: Reported speech. 
 

Total: 45 Periods 

 LEARNING RESOURCES:  
 

 TEXT BOOKS:  

 

1. Department of English, Anna University, Chennai. Mindscapes: English for 

Technologists and Engineers. Orient Black Swan, Chennai. 

2. Dhanavel, S.P. English and Communication Skills for Students of Science and 

Engineering. Orient Black Swan Publications, Chennai, 2011. 
 

 REFERENCE BOOKS:  

1. Rizvi, M. Ashraf, “Effective Technical Communication”, Tata McGraw— Hill,2006. 

2. Ibbotson, Mark, “Cambridge English for Engineering”, Cambridge University Reference 

Press, 2008 

3. Richard Johnson-Sheehan, “Technical Communication Today”4th EditionBooks 

Longman Publishing Group, 2011. 

4. Richard Johnson-Sheehan, “Technical Communication Today”4th EditionBooks 

Longman Publishing Group, 2011 

5. Porter, Patricia A., and Margaret Grant, “Communicating Effectively in English: Ora1 

Communication for Non-Native Speakers”, 2nd Edition, Wadsworth, 1992. 

6. Gopalaswamy, Ramesh & Ramesh Mahadevan. ACE of Soft Skills: Attitude, 

Communication and Etiquette for Success, New Delhi: Pearson, 2010. 

 
Extensive Reading: 

Wells, H G. The Time Machine, Peacock, India, 2008. 
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Course code 21MA22T Semester II 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title 
VECTOR CALCULUS AND COMPLEX 

INTEGRATION 
(Common for all Branches) 

3 1 0 4 

 

 COURSE OBJECTIVES:  
 

● To improve their ability in vector calculus 

● To expose to the ideas of analytic functions 

● To solve differential equation using the concept of Laplace Transform. 
 

 PREREQUISITE:  

● Mathematics skills at Sem-I level 
 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C202.1 Apply the vector calculus concepts to solve engineering problems. K3 

C202.2 Apply the concept of mapping to solve Linear equation. K3 

C202.3 
Apply the complex integration problem ideas to solve engineering 

problems. 
K3 

C202.4 Understand the concepts of multiple integrals. K2 

C202.5 
Apply the concepts of Laplace transformation to solve Differential 

Equations. 
K3 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C202.1 3 2 - - - - - - - - - - 

C202.2 3 2 - - - - - - - - - - 

C202.3 3 2 - - - - - - - - - - 

C202.4 2 2 - - - - - - - - - - 

C202.5 3 2 - - - - - - - - - - 

C202 3 2 - - - - - - - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

TEXT BOOKS: 

REFERENCES: 

 

 
 

UNIT I VECTOR CALCULUS 12 

Gradient, divergence, curl – Solenoidal and irrotational fields – Vector identities– Directional 

derivatives – Line, surface and volume integrals –Green’s, Gauss divergence and Stoke’s theorems 

(without proof) . 

UNIT II ANALYTIC FUNCTIONS 12 

Limit of a complex functions-Derivative of f(z)-Definition of Analytic Function – Cauchy 

Riemann equations – Properties of analytic functions - Determination of harmonic conjugate – 

Milne-Thomson’s method – Conformal mappings: 1/z, az , az+b and bilinear transformation. 

UNIT III COMPLEX INTEGRATION 12 

Line integral – Cauchy’s integral theorem (statements only) – Cauchy’s integral formulae and its 

applications – Taylor’s and Laurent’s expansions (statements only) – Singularities – Poles and 

Residues – Cauchy’s residue theorem (statement only) – Contour integration – Unit circle and 

semicircular contour. 

UNIT IV MULTIPLE INTEGRALS 12 

Double integration in Cartesian and polar coordinates – Change of order of integration – Area as 

double integral – Triple integration in Cartesian coordinates – Conversion from Cartesian to polar 

– Volume as a double and Triple Integral. 

UNIT V LAPLACE TRANSFORMS 12 

Definition-Conditions for existence- Transforms of elementary functions – Properties of Laplace 

Transform-Transforms of periodic functions – Transforms of derivatives and integrals– Inverse 

transforms – Convolution theorem– Applications of Laplace transforms for solving linear ordinary 

differential equations up to second order with constant coefficients only- Unit step function and 

Unit impulse function [simple problems only] 

Total: 60 Periods 

 
 

 

1. B. S. Grewal, Higher Engineering Mathematics, Khanna Publishers, New Delhi, 42nd Edition, 

2012. 
 

 

1. E. Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons. Singapore, 

10thEdition, 2012. 

2. M.K. Venkataraman, Engineering Mathematics: Vol I and II, National Publishing., 

Chennai 2001. 

3. T. Veerarajan, Engineering Mathematics, Tata McGraw Hill Publishing Co, New Delhi, 

2004. 

LEARNING RESOURCES: 

SYLLABUS No. of Credits: 4 
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Course code 21PH23T Semester II 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title 
ENGINEERING PHYSICS II 

Common for 

(CSE, IT, ECE, CHEMICAL, CIVIL, AI&DS, 
CSE(AI&ML)) 

3 0 0 3 

 

 COURSE OBJECTIVES:  

● To equip the students with the knowledge of carrier concentration and doping in 
semiconductors. 

● To familiarize the basics of Magnetic and Superconducting materials. 

● To empower the students in understanding the importance of fluid properties. 

● To elucidate the physics and instrumentation of spectrometry 

 PREREQUISITE:  

● High School Maths and Physics 

 COURSE OUTCOMES:  

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C203.1 
Understand basics of electronic states and energy band structure 

formation 
K2 

C203.2 
Understand the importance of carrier concentration and doping 

in semiconductors 
K2 

C203.3 Understand physics of magnetic and superconducting materials. K2 

C203.4 Understand the importance of fluid properties. K2 

C203.5 Understand the physics of spectrometry and its instrumentation. K2 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 PSO-4 

C203.1 3 2 - - - - - - - - - - - - - - 

C203.2 3 3 - - - - - - - - - - - - - - 

C203.3 3 2 - - - - - - - - - - - - - - 

C203.4 3 1 - - - - - - - - - - - - - - 

C203.5 3 - - - - - - - - - - - - - - - 

C203 3 2 - - - - - - - - - - - - - - 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

 

 
 

UNIT I SOLID STATE ELECTRONICS 9 

Band theory of solids - Classification of solids on the basis of band theory - Classical free electron 

theory - expression for electrical conductivity - thermal conductivity - Wiedemann-Franz law - 

electrons in metals - Fermi-Dirac probability function - Position of Fermi level Temperature 

variation of carrier concentration - density of energy states - electron effective mass - concept of 

hole. 

UNIT II SEMICONDUCTING MATERIALS AND DEVICES 9 

Elemental and compound semiconductors - Intrinsic and extrinsic semiconductors - Properties. 

Carrier concentration in intrinsic, n-type and p-type semiconductors. Hall effect - experimental 

determination of Hall coefficient. Application - Hall and Peltier devices - Formation of p-n 

junctions - position of Fermi level in equilibrium - forward and reverse bias - p-n junction diode: 

I-V characteristics in forward and reverse bias - Photodiode - LDR, LED, and solar cell. 

UNIT III MAGNETIC AND SUPERCONDUCTING MATERIALS 9 

Introduction to magnetic materials - Domain theory of ferromagnetism, Hysteresis. Soft and 

Hard magnetic materials - Anti-ferromagnetic materials - Ferrites, magneto resistance material 

Superconducting phenomena - properties of superconductors - Meissner effect and isotope effect. 

Type-I and Type-II superconductors, High TC superconductors - Magnetic levitation and 

SQUIDS. 

UNIT IV FLUID MECHANICS 9 

Introduction to ideal and real fluids- Basic concepts of density and pressure in a fluid-Newtonian 

fluids, Non-Newtonian fluids - Capillarity – Surface tension - Experimental determination of 

surface tension by capillary rise method – Viscosity - Coefficient of viscosity - Role of temperature 

on surface tension and viscosity - Measurement of pressure by strain-gauge diaphragms. 

UNIT V SPECTROMETRY 9 

Theory of Infrared absorption spectrometry – Quantum treatment– Instrumentation – Infrared 

sources and detectors. Applications – Theory of Raman spectroscopy – excitation mechanism. 

Instrumentation – Sources and detectors. Nuclear Magnetic Resonance – Relaxation process in 

NMR – Free induction decay – Chemical Shift – Instrumentation and components of NMR. 

Total: 45 Periods 

SYLLABUS No. of Credits: 3 



 

 

 

 LEARNING RESOURCES:  

 

 TEXT BOOKS:  

1. N.Garcia, A. Damask and S.Schwarz “Physics for Computer Science Students”, 

SpringerVerlag, 2012. 

2. Umesh Mishra and Jasprit Singh, “Semiconductor Device Physics and Design”, Springer, 

2008. 

3. C. Kittel , Introduction to solid state physics, Wiley. 2004 

4. Yunus a. Çengel, john m. Cimbala Fluid Mechanics: fundamentals and applications 

Fourth edition Mc Graw Hill 2018 

5. Aruldas Molecular Structure and Spectroscopy Prentice Hall 2007. 
 

 REFERENCES:  

 

1. Arthur Beiser Concepts of Modern Physics; Tata McGraw – Hill Edition. 2003 

2. Steven H. Simon, The Oxford Solid State Basics 1st Edition Oxford 2013 

3. S O Pillai, Solid State Physics, New Age International 2006 

4. Willard H H, Meritt L L Dean J A and Settle F A, “Instrumental Methods of Analysis”, 

CBS Publishers and Distributions, New Delhi, 2001. 

5. C.N.Banwell Fundamentals of Molecular Spectroscopy , Fourth edition Tata Mc.Graw 

Hill 

6. Bruce R. Munson, Alric P. Rothmayer, Theodore H. Okiishi, Wade W. Huebsch 

Fundamentals of fluid mechanics Wiley,  2012 
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Course code 21EE24T Semester II 

Category ENGINEERING SCIENCE COURSE (ESC) L T P C 

 
Course Title 

BASIC ELECTRICAL, ELECRONICS AND 

INSTRUMENTATION ENGINEERING 

Common for (CSE, IT, AI&DS, BIOTECH, CIVIL, 

MECH, CSE(AI&ML)) 

 
3 

 
0 

 
0 

 
3 

 COURSE OBJECTIVES:  

● The course is intended to introduce the students to basic theorems and laws in DC and 
AC circuits. 

● This course aims at giving adequate exposure to students on the principles of electrical 
machines. 

● The course will enable the students to acquire knowledge on fundamentals and 
applications of various electronic devices and measuring instruments. 

. 

 PREREQUISITE:  

● Engineering Physics, Mathematics 

 COURSE OUTCOMES:  

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C204.1 
Impart knowledge on electrical circuit components, laws and 

theorems. 
K2 

C204.2 Analyze the behavior of ac circuits components in power system K3 

C204.3 
Illustrate the working of various ac machines, dc machines and 

special machines along with its characteristics. 
K2 

C204.4 
Infer and relate the working and applications of various electronics 

devices and circuits. 
K2 

C204.5 Categorize the specific instruments for electrical measurements. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 

C204.1 3 2 - - - - - - 2 - 1 1 

C204.2 3 2 - - - - - - 2 - 1 1 

C204.3 3 2 - - - - - - 2 - 1 1 

C204.4 3 2 - - - - - - - - 1 1 

C204.5 3 2 - - - - - - 2 - 1 1 

C204 3 2 - - - - - - 2 - 1 1 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

TEXT BOOKS: 

REFERENCES: 

 

UNIT I DC CIRCUITS 9 

Basic circuit components (R, L & C) - Ohms Law - Kirchoff’s Law – voltage and current division 

-source transformation-steady state solution of DC circuits - Nodal analysis, Mesh analysis- 

Thevenin’s Theorem, Norton’s Theorem, Maximum Power transfer -Superposition Theorem. 

UNIT II AC CIRCUITS 9 

Introduction to AC circuits – waveforms and RMS value – power and power factor, Analysis of 

single-phase ac circuits consisting of RL and RLC combinations -Resonance- Balanced and 

Unbalanced three-phase circuits-Star and Delta connections. 

UNIT III ELECTRICAL MACHINES 9 

Principles of operation and characteristics of DC machines, Construction and operation of Single- 

Phase transformer – Three phase transformer connections – Autotransformer. Construction and 

types of Single phase and Three phase Induction motor, Construction and working principle of 

Alternator, Stepper motors – Brushless DC Motors. 

UNIT IV ELECTRONIC DEVICES & CIRCUITS 9 

Types of Materials – Silicon & Germanium - PN Junction diodes – Structure, Operation and 

Characteristics – Display devices-LED, Laser diodes – Zener diode - Bipolar Junction Transistor 

– Characteristics and applications –Amplifiers - Basics, types and applications, Oscillators-Basics, 

types and its applications––D/A and A/D converters. 

UNIT V MEASUREMENTS & INSTRUMENTATION 9 

Introduction to transducers - Classification of Transducers: Resistive, Inductive, Capacitive 

Thermoelectric, piezoelectric, photoelectric, Hall effect. Types and principle of indicating 

Instruments – Multimeters, Wattmeter, instrument transformers (CT and PT), Oscilloscopes. 

 
TOTAL: 45 PERIODS 

 
 

1. D P Kothari and I.J Nagarath, ―Basic Electrical and Electronics Engineering, McGraw 

Hill Education (India) Private Limited, Third Reprint ,2016 

2. Leonard S Bobrow, “Foundations of Electrical Engineering”, Oxford University Press, 

2013 

3. D.V.S. Moorthy, ‘Transducers and Instrumentation’, Prentice Hall of India Pvt Ltd, 2007. 
 

1. Del Toro, “Electrical Engineering Fundamentals”, Pearson Education, New Delhi, 2007 

2. John Bird, “Electrical Circuit Theory and Technology”, Elsevier, First Indian Edition, 2006 

3. N K De, Dipu Sarkar, “Basic Electrical Engineering”, Universities Press (India)Private 

Limited 2016 

4. David A. Bell, “Electronic devices and circuits”, Oxford University higher education,5th 

edition2008. 

5. Allan S Moris, “Measurement and Instrumentation Principles”, Elseveir, First Indian 

Edition, 2006. 

LEARNING RESOURCES: 

SYLLABUS No. of Credits: 3 
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Course code 21CS25T Semester II 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

 
Course Title 

DATA STRUCTURES 

(Common to AI&DS, CSE, CSE (AI&ML)) 

 
3 

 
0 

 
0 

 
3 

 COURSE OBJECTIVES:  

● To understand the concept of ADTs 

● To understand the structure of Linear data structures. 

● To understand sorting, searching and hashing algorithms 

● To apply Tree and Graph structures in real time applications. 
 

 PREREQUISITE:  

● Programming knowledge in C 
 

 COURSE OUTCOMES:  

 

CO. No. 
 

Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C205.1 
Understand the concepts of Abstract Data Types and 

Operations on it. 
K2 

C205.2 
Apply the concepts of linear data structures in real time 

applications. 
K3 

C205.3 
Understand the structure of Non-Linear Data Structure- 

Trees. 
K2 

C205.4 
Understand the concepts of Graph and analyze its various 

applications. 
K2 

C205.5 
Apply sorting algorithms in real time applications and 

understand the concept of hashing technique. 
K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 

C205.1 3 2 1 - - - - - - - - 1 3 2 3 
C205.2 3 2 1 - - - - - - - - 1 3 2 3 
C205.3 3 2 1 - - - - - - - - 1 3 2 3 
C205.4 3 2 1 - - - - - - - - 1 3 2 3 
C205.5 3 2 1 - - - - - - - - 1 3 2 3 
C205 3 2 1 - - - - - - - - 1 3 2 3 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

TEXT BOOKS: 

REFERENCES: 

 

 

UNIT-I LINEAR DATA STRUCTURES – LIST 9 

Abstract Data Types (ADTs) – List ADT – array-based implementation – linked list implementation – 

–singly linked lists- circularly linked lists- doubly-linked lists – applications of lists –Polynomial 

Manipulation – All operations (Insertion, Deletion, Merge, Traversal). 

UNIT-II LINEAR DATA STRUCTURES – STACKS, QUEUES 9 

Stack ADT – Operations - Applications - Evaluating arithmetic expressions- Conversion of Infix to 

postfix expression - Queue ADT – Operations - Circular Queue – Priority Queue - deQueue – 

applications of queues. 

UNIT- III NON-LINEAR DATA STRUCTURES – TREES 9 

Tree ADT – tree traversals - Binary Tree ADT – expression trees – applications of trees– binary search 

tree ADT –Threaded Binary Trees- AVL Trees – B-Tree - B+ Tree -Minimum Spanning Tree - Dijkstra’s 

Algorithm - Heap – Applications of heap. 

UNIT-IV NON-LINEAR DATA STRUCTURES - GRAPHS 9 

Definition – Representation of Graph – Types of graphs - Breadth-first traversal - Depth-first traversal 

– Topological Sort – Bi-connectivity – Cut vertex – Euler circuits – Applications of graphs. 

UNIT-V SEARCHING, SORTING AND HASHING TECHNIQUES 9 

Searching- Linear Search - Binary Search. Sorting - Bubble sort - Selection sort - Insertion sort - Shell 

sort – Radix sort - Quick sort - Merge sort. Hashing- Hash Functions – Separate Chaining – Open 

Addressing – Rehashing – Extendible Hashing. 

 

Total: 45 Periods 

 
 

1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson 

Education, 2013. 

2. Reema Thareja, “Data Structures Using C”, Second Edition , Oxford University Press, 2014. 
 

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, “Introduction 

2. To Algorithms", Third Edition, Mcgraw Hill, 2009. 

3. Aho, Hopcroft and Ullman, “Data Structures and Algorithms”, Pearson Education,2002. 

4. Stephen G. Kochan, “Programming in C”, 3rd edition, Pearson Education 2004. 

 

5. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data Structures in 

C”, Second Edition, University Press, 2008, Biochemistry, 4th Edition, WH Freeman & 

Co., 2000. 

LEARNING RESOURCES: 

SYLLABUS No. of Credits: 3 
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Course code 21IT26T Semester II 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
PROGRAMMING IN C 

(Common for CSE, IT, ECE, BIOTECH, CHEM, 

CSE(AI&ML)) 

3 0 0 3 

 

 COURSE OBJECTIVES:  

● To learn Introduction of Algorithm and Basic Structure of C Programming. 

● To gain knowledge on Implementation of Arrays and Strings concept in C Programming. 

● To understand the Basic functions and Pointer declaration in C Programming. 

● To apply the concepts of Structures and Unions in an example program. 

● To write a sample C program to implement file handling and accessing Graphic Library 
function. 

 PREREQUISITE:  

● Basic Mathematics Skills 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C206.1 
Explain the data types, syntax and control structures for solving 

different problems. 
K2 

C206.2 
Apply the concepts of Arrays, Strings in ‘C’ language for user 

defined problems 
K3 

C206.3 Make use of functions and concepts of pointers in ‘C’ language K3 

C206.4 Organize data using structures and unions in ‘C’ Programs. K3 

C206. 5 
Develop and implement applications using File handling Process 

and Graphics. 
K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 PSO-4 

C206.1 2 1 - - - - - - - - - - 2 1 - - 

C206.2 3 2 1 - - - - - - - - - 3 2 - - 

C206.3 3 2 1 - - - - - - - - - 3 2 - - 

C206.4 3 2 1 - - - - - - - - - 3 2 - - 

C206. 5 3 2 1 - - - - - - - - - 3 2 - - 

C206 3 2 1 - - - - - - - - - 3 2 - - 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

 

 
 

UNIT-I INTRODUCTION TO PROGRAMMING 9 

Basic Organization of a Computer - Introduction to Algorithm, Pseudo code, Flow Chart. Structure 

of ‘C’ program, compilation and linking processes - C Tokens: Keywords, Data Types, Constants, 

Variables - Declaration –Operator: precedence and associativity -Expressions - Input/Output 

statements -Assignment statements – Decision making statements Switch statement - Looping 

Statements-Bitwise operations- pre-processor-Syntax and Logical Errors in compilation solving 

simple scientific and statistical problems. 

UNIT-II ARRAYS AND STRINGS 9 

Arrays: Declaration, Initialization - One dimensional array: Assigning an array to another array – 

Equating an array with another array –Two dimensional Arrays: Declaration – usage of two- 

dimensional arrays – reading, storing and accessing elements in two dimensional arrays –String 

operations: Initialization of Strings – string library functions - command line arguments – 

Searching and Sorting of Strings. 

UNIT-III FUNCTIONS AND POINTERS 9 

Introduction to functions: Classification of functions – function definition – function call –function 

with inputs and outputs - recursive function –example programs: copy one string to another string 

using recursion, binary search using recursion -Pointer Fundamentals: Pointer Declaration – 

Passing Pointers to a Function- Operations on pointers: Pointer Arithmetic - Pointer comparisons 

-Array of pointer: Pointers and one-dimensional arrays- Pointers and multi-dimensional arrays. 

UNIT-IV STRUCTURES AND UNIONS 9 

Introduction to Structures: Defining structures - initializing structures -Array of Structures – 

Nested structures - Introduction to union Creating and using union variables - memory allocation 

of union – example programs: Store and display N employees information using Union- Dynamic 

memory allocation: Allocating and freeing memory, Allocating memory for arrays. 

UNIT-V FILE HANDLING AND GRAPHICS 9 

Files: Introductions - Data hierarchy - Types of file processing- Sequential access: Reading data 

from sequential access file - Updating sequential access file - Random access: Reading data from 

random access file - Writing data randomly to random access file –C Graphics: libraries and 

functions – 2D shapes – 3D shapes – Examples. 

Total: 45 Periods 

 LEARNING RESOURCES:  
 

 TEXT BOOKS:  

1. Sumitabha Das, “Computer Fundamentals & C Programming”, McGraw Hill, 2018. 

2. Reema Thareja, “Programming in C”, Oxford University Press, Second Edition, 2016. 

3. Yashavant Kanetkar” Let usC”, 15thedition. 

SYLLABUS No. of Credits: 3 



 

 

 

 REFERENCES:  

 

1. Anita Goel and Ajay Mittal, “Computer Fundamentals and Programming in C”, Dorling 

Kindersley (India) Pvt. Ltd., Pearson Education in South Asia, 2011. 

2. Byron S Gottfried and Jitendar Kumar Chhabra, “Programming with C”, Tata McGraw 

Hill Publishing Company, Third Edition, New Delhi, 2011. 

3. Kernighan,B.W and Ritchie,D.M, “The C Programming language”, Second Edition, 

Pearson Education, 2006. 

4. Ashok N. Kamthane, “Computer programming”, Pearson Education, 2007. 
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Course code 21MC05T Semester II 

Category MANDATORY COURSE (MC) L T P C 

Course Title தமிழரும் ததொழில்நுட்பமும் 1 0 0 1 

 

SYLLABUS:                                                                      No. of Credits: 1 
 

அலகு 1  நெசவு மற்றும் பானை ந ாழில்நுட்பம்:                                                        3 

சங்க கொலத்தில் தெசவு ததொழில் – பொண்டங்களின் கீறல் குறியடீுகள் 

 

அலகு 2 வடிவனமப்பு மற்றும் கட்டிட ந ாழில்நுட்பம்:                                           3  

சங்க கொலத்தில் வடிவமமப்பு மற்றும் கட்டுமொனங்கள் – சிலப்பதிகொரத்தில் மமமட 
அமமப்பு பற்றிய விவரங்கள். மசாழர் காலக் கட்டிடக்கமல, மொமல்லபுரம் சிற்பங்களும், 

மகொவில்களும் 

அலகு 3 உற்பத் ி ந ாழில் நுட்பம்:                                                                                           3 

கப்பல் கட்டும் கமல – இரும்பு ததொழிற்சொமல – இரும்மப உருக்குதல் – சிலப்பதிகொரத்தில் 
மணிகளின் வமககள் 

 

அலகு 4 வவளாண்னம மற்றும் ெீர்ப்பாசை ந ாழில் நுட்பம்:                             3 

கடல் சொர் அறிவு – மீன்வளம் – முத்து மற்றும் முத்துகுளித்தல் – தபருங்கடல் குறித்த 
பண்மடய அறிவு 

 

அலகு 5 அறிவியல்  மிழ் மற்றும் கணிைித் மிழ்:                                                  3 

தமிழின் வளர்ச்சி – தமிழ் தமன்தபொருட்கள் உருவொக்கம் – தமிழ் மின் நூலகம் 

 

Total: 15 Periods 

 



 

 

 

அடிக்குறிப்பு 

1) தமிழக வரலொறு – மக்களும் பண்பொடும் – மக . மக பிள்மள (தவளியடீு தமிழ்ெொடு 
பொடநூல் மற்றும் கல்வியில் பணிகள் கழகம் 

2) கணினி தமிழ் – முமனவர் இல. சுந்தரம் (விகடன் பிரசுரம்) 

3) கீழடி – மவமக ெதிக்கமரயில் சங்ககொல ெகர ெொகரிகம் 
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Category MANDATORY COURSE (MC) L T P C 

Course Title TAMILS AND TECHNOLOGY 1 0 0 1 

 

SYLLABUS:                                                                      No. of Credits: 1 
 

UNIT 1  WEAVING AND CERAMIC TECHNOLOGY:                                             3 

Weaving Industry During Sangam Age - Graffiti on Potteries. 

 

UNIT 2 DESIGN AND CONSTRUCTION TECHNOLOGY:                                     3 

Dravidian Architecture; Contemporary Architecture; Cholar kala kattida kalai, Pallava Architecture; Motifs; 

Temple Architecture.  
 

 UNIT 3 MANUFACTURING TECHNOLOGY:                                                            3 

Metallurgical Studies- Iron Industry Steel; Beads Making Industry. 

 

UNIT 4 AGRICULTURE AND IRRIGATION TECHNOLOGY:                              3 

Agriculture in Ancient Tamil Era; Land Classification; Crops; Irrigation; Crop Rotation; Marketing; Agriculture 

in Tamil Literature. 
 

UNIT 5 SCIENTIFIC TAMIL & TAMIL COMPUTING:                                            3  

Digitalization of Tamil Books  

    Total: 15 Periods 

REFERENCES 

1) Historical Heritage of the Tamils (Dr. S. Subatamanian, Dr. K. D Thirunavukkarasu) (Published By: 

International of Tamil Studies) 

2) The Contributions of Tamil to Indian Culture (Dr. M. Valarmathi) (Published By: International Institute 

of Tamil Studies.) 

3) Keeladi - ‘Sangam City Civilization on the Banks of River Vaigai’ (Jointly Published By: Department of 

Archaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu) 
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Course code 21CS27P Semester II 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
DATA STRUCTURES LABORATORY 

(Common to AI&DS, CSE, CSE (AI&ML)) 
0 0 4 2 

 

 COURSE OBJECTIVES:  

● To understand various data representation techniques in the real world. 

● To implement linear and non-linear data structures. 

● To analyze various algorithms based on their time and space complexity. 

● To develop real-time applications using suitable data structure. 

● To identify suitable data structure to solve various computing problems 

 PREREQUISITE:  

● Basic C Programming Skills 
 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C208.1 
Understand various data representation techniques in the real 

world. 
K3 

C208.2 Implement linear and non-linear data structures. K3 

C208.3 
Analyze various algorithms based on their time and space 

complexity. 
K3 

C208.4 Develop real-time applications using suitable data structure. K3 

C208.5 
Identify suitable data structure to solve various computing 

problems. 
K3 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 
CO. No PO- 1 PO- 2 PO- 3 PO- 4 PO- 5 PO- 6 PO- 7 PO- 8 PO- 9 PO- 10 PO- 11 PO- 12 PSO- 1 PSO- 2 PSO- 3 

C208.1 
3 2 1 - 3 - - 2 2 2 - 1 3 2 3 

C208.2 3 2 1 - 3 - - 2 2 2 - 1 3 2 3 

C208.3 
3 2 1 - 3 - - 2 2 2 - 1 3 2 3 

C208.4 3 2 1 - 3 - - 2 2 2 - 1 3 2 3 

C208.5 
3 2 1 - 3 - - 2 2 2 - 1 3 2 3 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

 

 
 

1. Array implementation of Stack and Queue ADTs 

2. Array implementation of List ADT 

3. Linked list implementation of List, Stack and Queue ADTs 

4. Applications of List, Stack and Queue ADTs 

5. Implementation of Binary Trees and operations of Binary Trees 

6. Implementation of Binary Search Trees 

7. Implementation of AVL Trees 

8. Implementation of Heaps using Priority Queues. 

9. Graph representation and Traversal algorithms 

10. Applications of Graphs 

11. Implementation of searching and sorting algorithms 

12. Hashing – any two collision techniques 
 

 LEARNING RESOURCES:  
 

  TEXT BOOKS:  

1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 

PearsonEducation, 2013. 

2. Reema Thareja, “Data Structures Using C”, Second Edition, Oxford University Press, 

2014. 
 

  REFERENCES:  

 
1. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, “Introduction 

to Algorithms", Third Edition, Mcgraw Hill, 2009. 

2. Aho, Hopcroft and Ullman, “Data Structures and Algorithms”, Pearson Education,2002. 

3. Stephen G. Kochan, “Programming in C”, 3rd edition, Pearson Education 2004. 

4. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data Structures 

in C”, Second Edition, University Press, 2008. 

 

 
 

List of Experiment No. of Credits: 2 



 

 

 

` 
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Course Title 
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(Common for CSE, IT, ECE, BIOTECH, CHEM, 
CSE(AI&ML)) 

 
0 

 
0 

 
3 

 
2 

 

 COURSE OBJECTIVES:  

 

● To develop programs in C using basic constructs. 

● To develop applications in C using strings, pointers, functions, structures 

● To develop applications in C using file processing, Graphics 
 

 PREREQUISITE:  

 

● Basic Mathematics Skills 
 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C209.1 
Utilize decision making and looping statements for problem 

solving. 
K3 

C209.2 
Apply the concepts of Arrays and String to solve problem 

statements. 
K3 

C209.3 
Examine the dynamic behaviour of memory by the use of 

pointers. 
K4 

C209.4 Develop simple applications using Structures and unions. K3 

C209.5 
Design and develop simple applications using File Processing and 

Graphics. 
K6 

 
  COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 
CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C209.1 3 2 1 - - 1 - - 1 - 1 1 1 2 

C209.2 3 2 1 - - 1 - - 1 - 1 1 2 1 

C209.3 3 3 2 1 - 1 - - 1 - 1 1 2 1 

C209.4 3 2 1 - - 1 - - 1 - 1 1 2 1 

C209.5 3 3 3 3 2 1 - - 1 - 1 1 2 1 

C209 3 2 2 3 2 1 - - 1 - 1 1 2 1 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 

LIST OF EXPERIMENT No. of Credits: 4 

` 

 

 

 

 

 

 

1. a) Write a C program to perform input / output of all basic data types. 

 

b) Write a C program using decision making construct. 

 

c) Write a program that finds if a given number, is a prime number. 

 

2. a) Write a program to find whether the given year is a leap year or not? 

(Hint: not every Centurion year is a leap. For example, 1700, 1800 and 1900 is not a leap 

year) 

b) Write a program using looping statements. 

 
c) Write a program to use swapping operations. 

 

3. a) Write a C program for print pyramids and patterns. 

 

b) Write a C program to generate Fibonacci series. 

 

4. a) Write a C program to shut down or turn off the computer. 

 

b) Write a C program to perform sorting operations. 

 

5. Write a program using one dimensional and two-dimensional arrays. 

 

6. From a given paragraph perform the following using built-in functions: 

a) Count total number of vowels and consonants. 

b) Capitalize the first word of each sentence. 

c) Replace a given word with another word. 

 

7. Write a program using user defined functions and recursive functions. 

 

8. Write a C program using pointers functions. 

 

9. Write a program using structures and unions. 

 

10. Write a program using text files and binary files. 

 

11. Write a program using string functions. 

 

12. Write a program using dynamic memory allocation. 

 
 

Total: 60 Periods 



 

 

 

` 

 

 LEARNING RESOURCES:  
 

 TEXT BOOKS:  

1. Sumitabha Das, “Computer Fundamentals & C Programming”, McGraw Hill, 2018. 

2. ReemaThareja, “Programming in c”, Oxford University Press, Second Edition, 2016 

3. Yashavant P. Kanetkar, “Let Us C”, Sixteenth Edition, BPB Publications, 2018. 
 

 REFERENCES:  
 

1. Anita Goel and Ajay Mittal, “Computer Fundamentals and Programming in C”, Dorling 

Kindersley (India) Pvt. Ltd., Pearson Education in South Asia, 2011. 

2. Byron S Gottfried and Jitendar Kumar Chhabra, “Programming with C”, Tata McGraw 

Hill Publishing Company, Third Edition, New Delhi, 2011. 

3. Kernighan,B.W and Ritchie,D.M, “The C Programming language”, Second Edition, 

Pearson Education, 2006 

4. Ashok N. Kamthane, “Computer programming”, Pearson Education, 2007. 
 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

III SEMESTER  

 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 



 

 

 
 

SEMESTER III 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21MA33T Linear Algebra for Data science BSC 40 60 100 3 1 0 4 

2 21HE32T Digital Logic Circuits ESC 40 60 100 3 0 0 3 

3 21ML33T Python for Data Science PCC 40 60 100 3 0 0 3 

4 21HC34T Database Management Systems PCC 40 60 100 3 0 0 3 

5 21HC53T Computer Networks PCC 40 60 100 3 0 0 3 

6 21MC01T Constitution of India MC 40 60 100 2 0 0 0 

PRACTICAL 

7 21ML37P 
Python for Data Science 

Laboratory 
PCC 60 40 100 0 0 4 2 

8 21HC39P 
Database Management Systems 

Laboratory 
PCC 60 40 100 0 0 4 2 

TOTAL 20 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Course code 21MA33T Semester III 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title 
LINEAR ALGEBRA FOR DATA SCIENCE 

(Common for AI&DS and CSE(AI&ML)) 
3 1 0 4 

 

COURSE OBJECTIVES: 
 

● To familiarize the  concept of Linear algebra.  

● To understand the properties of matrices.  

● To Know  determinant of a matrix and the solution of   simultaneous linear equations. 

● To learn linear dependence and linear independence  in vector space. 

● To learn concepts and matrix decomposition. 

PREREQUISITE: 
 

● Vector Calculus and Complex                                      Integration 

COURSE OUTCOMES: 

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C301. 1 Apply basic concepts of Matrix properties to solve linear equations. K3 

C301. 2 
Understand the concepts of vector space and its properties to solve Data 

Searching problems. 
K2 

C301. 3 
Analyse the characteristics of a linear system with Eigen values and 

vectors. 
K3 

C301. 4 Analyse the systems by vector space techniques. K3 

C301. 5 Find eigen values of a matrix using numerical techniques. K2 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

CO No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C301. 1 3 2 - - - - - - - - - 2 

C301. 2 2 1 - - - - - - - - - 2 

C301. 3 3 3 2 - - - - - - - - 2 

C301. 4 3 3 2 - - - - - - - - 2 

C301. 5 2 1 - - - - - - - - - 2 

 

  Note: 1: Slight, 2: Moderate, 3: Substantial 
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 SYLLABUS      No. of Credits: 4 
 

UNIT I     MATRICES AND ITS APPLICATIONS                                                                     12 

Introduction to Matrices and Determinants – Properties(without proof), Rank of Matrix- system of 

linear equations-Consistency- Gauss elimination method-Gauss Jordon method- matrix inversion 

method- Cramer's rule. 

 

UNIT II     VECTOR SPACES                                                                                                        12 

Introduction to vectors- Vector spaces and sub spaces- Linear independence and Linear dependence- 

Vector spaces over Real and Complex fields- Basis and dimension, Orthogonality. 

 

UNIT III     LINEAR TRANSFORMATION                                                                                12 

Linear transformation-Matrix representation of linear transformation-Rank space and null space-

Dimension Theorem-Eigenvalues and Eigenvectors of Linear transformation. 

 

UNIT IV     INNER PRODUCT SPACES                                                                                      12 

Inner product- Properties-Orthogonal, Orthonormal vectors-Gram Schmidt orthogonalization - Least 

square approximation. 
 

UNIT V     EIGEN VALUE PROBLEMS AND MATRIX DECOMPOSITION                       12 

Eigen value Problems : Power method, QR decomposition-LU decomposition- Singular value 

decomposition. 

            Total: 60 Periods 

 

LEARNING RESOURCES:  
  

TEXT BOOKS: 

1. Friedberg A.H, Insel A.J. and Spence L, Linear Algebra, Prentice Hall of India, New Delhi, 

2004. 

2. Faires J.D. and Burden R., Numerical Methods, Brooks/Cole (Thomson Publications), 

New Delhi, 2002. 

3. Fundamentals of Matrix Algebra, Gregory Hartman, Virginia Military Institute, Copyright 

Year: 2011, Publisher: APEX Calculus. 
 

REFERENCES:  

1. Kumaresan S, Linear Algebra - A geometric approach, Prentice Hall of India, New Delhi, 

Reprint, 2010. 

2. Advanced Engineering Mathematics, (Seventh Edition), Peter V. O'Neil, Cengage 

Learning,7th Edition 2011. 

3. Introduction to linear algebra, (Fifth Edition), Gilbert Strang, Wellesley-Cambridge 

Press,2016. 

4. Sundarapandian V, Numerical Linear Algebra, Prentice Hall of India, New Delhi, 2008. 

5. Bernard Kolman, David R. Hill, Introductory Linear Algebra, Pearson Educations, New 

Delhi, First Reprint, 2009. 

 
 
 
 
 
 



 

 

 

 

 

COURSE OBJECTIVES: 
 

● To Simplify logic digital Circuits using Boolean Functions. 

● To Design Combinational and Sequential logic Circuits. 

● To Learn Memory and logic devices. 

● To understand VHDL model for digital circuits. 
 

PREREQUISITE: 

 

● Higher Secondary level Boolean Algebra 
 

COURSE OUTCOMES: 

 

CO. No. Course Outcomes 
Blooms  

level 

On successful completion of this Course, students will be able to 

C302.1 Simplify logic functions using Boolean Algebra and K-map. K3 

C302.2 Design minimal combinational  and sequential logic circuits. K3 

C302.3 Understand VHDL for digital circuits K2 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 

C302.1 3 3 3 -  - - - - - - 1 

C302.2 3 3 3 - 1 - - - - - - 1 

C302.3 3 3 3 - 1 - - - - - - 1 

 

 Note: 1: Slight, 2: Moderate, 3: Substantial 
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Course code 21HE32T Semester III 

Category ENGINEERING SCIENCE COURSE (ESC) L T P C 

Course Title 
DIGITAL LOGIC CIRCUITS 

(Common to CSE, IT, AI&DS, CSE(AI&ML)) 
3 0 0 3 



 

 

SYLLABUS                                                                       No. of Credits: 3 

 

UNIT I  BOOLEAN ALGEBRA AND LOGIC GATES                      9 

Number Systems – Arithmetic Operations – Binary Codes- Tabulation method – Theorems and 

Properties of Boolean Algebra – Boolean Functions – Canonical and Standard Forms – Simplification 

of Boolean Functions using Karnaugh Map – Logic Gates – Universal gates Implementations. 

 

UNIT II  COMBINATIONAL LOGIC CIRCUITS                      9 

Combinational Circuits – Analysis and Design Procedures – Adder-Subtractor -Multiplier –Decoders 

– Encoders – Multiplexers –Demultiplexers-Implementation of combinational circuits using mux, 

demux, encoder, decoder- Introduction to VHDL – VHDL Models of Combinational Circuits-Case 

study (Calender subsystem). 

 

UNIT III  SYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS                     9 

Sequential Circuits – Storage Elements: Latches –SR-JK-D-T –Design Procedure – Analysis of 

Clocked Sequential Circuits – State Reduction and Assignment –Registers –synchronous up/down 

counter-BCD counters-Ring counters – VHDL Models of Sequential Circuits. 

  

UNIT IV  ASYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS                  9 

Design of Asynchronous Sequential Circuits – Moore and Mealy Model-Asynchronous up/down 

ripple counter-Ripple BCD counters–ASM-Reduction of State and Flow Tables – Race-free State 

Assignment – Hazards. 

 

UNIT V  MEMORY AND LOGIC DEVICES                      9 

Classifications of RAM – Memory Decoding – Classifications of ROM – Programmable Logic Array 

– Programmable Array Logic – Sequential Programmable Devices-Case study (SSD-HDD-Flash 

memory device-Optical storage device). 

             Total: 45 Periods 

 

LEARNING RESOURCES:  

  

TEXT BOOKS: 

1. M. Morris R. Mano, Michael D. Ciletti, ―Digital Design: With an Introduction to the Verilog 

HDL, VHDL, and System Verilog‖, 6th Edition, Pearson Education, 2018. 

REFERENCES:  

 

1. G. K. Kharate, Digital Electronics, Oxford University Press, 2012.  

2. John F. Wakerly, Digital Design Principles and Practices, Fifth Edition, Pearson Education, 

2017. 

3. Charles H. Roth Jr, Larry L. Kinney, Fundamentals of Logic Design, Sixth Edition, 

CENGAGE Learning, 2013. 

4. Donald D. Givone, Digital Principles and Design‖, Tata McGraw Hill, 2003. 



 

 

 

Course code 21ML33T Semester III 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title PYTHON FOR DATA SCIENCE 3 0 0 3 

 

 COURSE OBJECTIVES:   

● To describe the life cycle of Data Science and computational environments for data 

scientists using Python. 

● To describe the fundamentals for exploring and managing data with Python. 

● To examine the various data analytics techniques for labeled/columnar data using Python. 

● To demonstrate a flexible range of data visualizations techniques in Python. 

● To describe the various Machine learning algorithms for data modeling with Python. 
 

 PREREQUISITE:   

 

● Basic Mathematics Skills 

● Basic knowledge of Python 

 

 COURSE OUTCOMES:   

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C303.1 Understand the basic concept of Data Science. K2 

C303.2 
Make use of knowledge on NumPy to write program on array 

operations. K2 

C303.3 Understand the concepts of Pandas. K2 

C303.4 
Write program retrieve data from an index labeled Library 

using Pandas. K3 

C303.5 Construct code to combine two Datasets. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C303.1 2 1 - - - - - - - - - - 1 1 

C303.2 2 1 - - - - - - - - - - 2 1 

C303.3 2 1 - - - - - - - - - - 2 1 

C303.4 3 2 1 - - - - - - - - - 2 1 

C303.5 3 2 1 - - - - - - - - - 2 1 

Note: 1: Slight, 2: Moderate, 3: Substantial
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UNIT I     INTRODUCTION TO DATA SCIENCE 9 

Introduction to Data Science and its importance - Data Science and Big data-, The life cycle of 

Data Science- The Art of Data Science - Work with data – data Cleaning, data Munging, data 

manipulation. Establishing computational environments for data scientists using Python with 

IPython and Jupyter. 

UNIT II     TOWARDS DATA SCIENCE USING NUMPY 9 

Understanding Data Types in Python - The Basics of NumPy Arrays - Computation on 

NumPy Arrays: Universal Functions - Aggregations: Min, Max, and Everything in Between 

Computation on Arrays: Broadcasting-Comparisons, Masks, and Boolean Logic Fancy 

Indexing-Sorting Arrays. 

UNIT III     INTRODUCTION TO PANDAS 9 

Installing and Using Pandas, Introducing Pandas Objects, Data Indexing and Selection. 

Operating on Data in Pandas, Handling Missing Data. 

UNIT IV    DATA MANIPULATION 9 

Hierarchical Indexing Combining Datasets: Concat and Append, Combining Datasets: Merge 

and Join. Aggregation and Grouping, Pivot Tables, Vectorized String Operations, Working 

with Time Series- General Matplotlib Tips, Simple Line Plots, Simple Scatter Plots. 

UNIT V    DATA VISUALIZATION 9 

Visualizing Errors Density and Contour Plots, Histograms, Binnings, and Density, 

Customizing Plot Legends Customizing Colorbars, Multiple Subplots, Text and Annotation, 

Customizing Ticks Customizing Matplotlib: Configurations and Stylesheets, Geographic Data 

with Basemap. 

Total: 45 Periods 
 

 
 

 
 

1. Python Data Science Handbook-Essential Tools for Working with Data, Jake Vander 

Plas, O'Reilly Media, 2020. 

2. Data Science from Scratch: First Principles with Python, Joel Grus, O'Reilly, 2018. 

 
1. Python for Data Analysis, Wes Mckinney, O'Reilly Media, 2013. 

2. Field Cady, “Data Science Hand Book”, John Wiley & Sons, 2017. 

3. Fundamentals of Data Science, Samuel Burns, Amazon KDP printing and Publishing, 

2019. 
4. Doing Data Science, Straight Talk from The Frontline, Cathy O'Neil and Rachel Schutt. 

O'Reilly. 2014. 

5. Tony Ojeda, Sean Patrick Murphy, Benjamin Bengfort, Abhijit Dasgupta, “Practical 

Data Science Cookbook”, Packt Publishing Ltd., 2014. 

6. Nathan Yau, “Visualize This: The Flowing Data Guide to Design, Visualization, and 
Statistics”, Wiley, 2011. 

7. Shai Vaingast, “Beginning Python Visualization Crafting Visual Transformation Scripts”, 

Apress, 2nd edition, 2014. 

 

REFERENCES: 

TEXT BOOKS: 

LEARNING RESOURCES: 

SYLLABUS                                                                                                     No. of Credits: 3 



 

 

 
 

 

COURSE OBJECTIVES: 

The objective of this course is to prepare the students 

● To understand the fundamentals of data models and to represent a database system 

using ER diagrams and relational database design. 

● To learn the SQL basics and to use the normalization process in the databases. 

● To understand the fundamental concepts of transaction and recovery procedures and to 

have an introductory knowledge about Indexing, Query Processing and Cost estimation. 

 

PREREQUISITE: 
 

● Basic knowledge of Database fundamentals 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

 On successful completion of this Course, students will be able to 

C304. 1 Understand the applications of database models on various parameters. K2 

C304. 2 
Analyze  ER model to Relational model and to perform database 

design effectively. 
K2 

C304. 3 Understand queries for normalization and optimization criterions. K2 

C304. 4 Understand various concurrency and recovery procedures. K2 

C304. 5 Analyze various indexing strategies in different database systems K2 

 

 COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C304. 1 3 2 2 1 - - - - - - - - 3 3 

C304. 2 3 2 3 2 1 - - - - - - - 3 3 

C304. 3 3 2 2 1 - - - - - - - - 3 3 

C304. 4 3 2 2 1 - - - - - - - - 3 3 

C304. 5 2 2 3 2 1 - - - - - - - 3 3 

 Note: 1: Slight, 2: Moderate, 3: Substantial
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Course code 21HC34T Semester III 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
DATABASE MANAGEMENT SYSTEMS 

(Common to CSE, AI&DS,CSE(AI&ML)) 
3 0 0 3 



 

 

UNIT I     INTRODUCTION TO RELATIONAL DATABASES                                                        9 

Introduction, History and Purpose of Database System – Introduction to Big data– Database Schema and 

Instances- Views of data – Data Models – Database System Architecture – Introduction to relational 

databases Relational Model – Keys – Relational Algebra. 

 

UNIT II     BASICS OF SQL AND DATABASE DESIGN                                                          9 

SQL fundamentals – Advanced SQL features, Triggers- Nested Queries and Embedded SQL, Dynamic 

SQL. Entity-Relationship model – ER Diagrams – Enhanced-ER Model – ER-to- Relational Mapping. 

 

UNIT III     NORMALIZATION TECHNIQUES                                                                                 9 

Introduction and problem of data redundancy-Functional Dependencies – Non-loss Decomposition – 

First, Second, Third Normal Forms, Dependency Preservation – Boyce/Codd Normal Form – Multi-

valued Dependencies and Fourth Normal Form – Join Dependencies and Fifth Normal Form- 

Dependencies Preservation-Case Studies of database system. 

 

UNIT IV     TRANSACTIONS AND CONCURRENCY                                                                       9 

Transaction Concepts – ACID Properties – Schedules – Serializability – Transaction states- Concurrent 

Execution – Need for Concurrency – Types of Locks – Two Phase Locking – Deadlock detection– 

Transaction Recovery– Save Points – Isolation Levels – SQL Facilities for Concurrency and Recovery. 

 

UNIT V     IMPLEMENTATION TECHNIQUES                           9 

Overview of Physical storage media, RAID – File Organization – Organization of Records in Files – 

Indexing and Hashing –Ordered Indices – B+ tree Index Files – B tree Index Files – Static Hashing – 

Dynamic Hashing – Query Processing Overview – Algorithms for SELECT and JOIN operations – 

Query optimization using Heuristics and Cost Estimation- Introduction to Distributed databases and 

client/server databases. 

                  Total: 45 Periods 

LEARNING RESOURCES:  

  

TEXT BOOKS: 

Abraham Silberschatz, Henry F. Korth, S. Sudharshan, ―Database System Concepts, Seventh Edition, 

Tata McGraw Hill, 2020. 

Ramez Elmasri, Shamkant B. Navathe,- Fundamentals of Database Systems, Sixth Edition, Pearson, 

2016. 

REFERENCES:  

1. Raghu Ramakrishnan, Database Management Systems, Fourth Edition, McGraw-Hill College 

Publications, 2015. 

2. G.K.Gupta, ”Database Management Systems, Tata McGraw Hill, 2011. 

3. C.J.Date, A.Kannan, S.Swamynathan, ―An Introduction to Database Systems‖, Eighth Edition, 

Pearson Education, 2006. 

 

 

 

SYLLABUS                                                                                                     No. of Credits: 3 



 

 

 

 

Course code 21HC53T Semester III 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
COMPUTER NETWORKS 

(Common to CSE, IT, CSE(AI&ML)) 3 0 0 3 

 

 

● Understand the division of network functionalities into layers. 

● Be familiar with the components required to build different types of networks 

● Be exposed to the required functionality at each layer 

● Learn the flow control and congestion control algorithms 
 

 PREREQUISITE:   

 

● Basic knowledge in Computer. 
 

 COURSE OUTCOMES:   

 

CO. No. Course Outcomes Blooms 

level 

On successful completion of this Course, students will be able to 

C305.1 Describe the general principles of data communication. K2 

C305.2 
Analyze the contents in a given data link layer packet, based on the 

layer concept. 
K3 

C305.3 Analyze and design routing algorithms K3 

C305.4 Design protocols for various functions in the network. K3 

C305.5 Understand the working of various application layer protocols K2 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C305.1 3 2 1 - - - - - - - - 1 3 2 

C305.2 3 2 1 - - - - - - - - 1 3 2 

C305.3 3 2 1 - - - - - - - - 1 3 2 

C305.4 3 2 1 - - - - - - - - 1 3 2 

C305.5 3 2 1 - - - - - - - - 1 3 2 

 

   Note: - 1: Slight 2: Moderate 3: Substantial
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COURSE OBJECTIVES: 



 

 

 
 

UNIT I  FUNDAMENTALS & LINK LAYER 9 

Building a network – Requirements - Layering and protocols – OSI Model -Performance - 

Networking Devices: Hubs, Bridges, Switches, Routers, and Gateways – Performance Metrics - 

Link layer Services - Framing - Error Detection - Flow control – Signals – Bandwidth and Data 

Rate – Encoding – Multiplexing – Shift Keying – Transmission Media 

UNIT II  MEDIA ACCESS & INTERNETWORKING   9 

Media access control - Ethernet (802.3) - Virtual LAN - Wireless LANs - 802.11– Bluetooth - 

Switching and bridging – Basic Internetworking (IP, CIDR, ARP, DHCP,ICMP ) 

UNIT III   ROUTING   9 

Routing Principles – Distance Vector Routing – Link State Routing - Routing (RIP, OSPF, 

metrics) – Switch basics – Global Internet (Areas, BGP, IPv6), Multicast – addresses – multicast 

routing (DVMRP, PIM). 

UNIT IV   TRANSPORT LAYER   9 

Overview of Transport layer - UDP - Reliable byte stream (TCP) - Connection management - Flow 

control - Retransmission – TCP Congestion control - Congestion avoidance (DECbit, RED) – QoS 

– Application requirements 

UNIT V   APPLICATION LAYER  9 

Internet Architecture – Network software – Introduction to Sockets - Traditional applications - 

Electronic Mail (FTP, SMTP, POP3, IMAP, MIME, Telnet, SSH) – HTTP – Web Services – DNS 

- SNMP 

Total: 45 Periods 

 LEARNING RESOURCES:   

 

 TEXT BOOKS:   

 

1. Behrouz A. Forouzan, Data Communications and Networking, Fifth Edition TMH, 2013. 

2. William Stallings, Data and Computer Communications, Tenth Edition, Pearson Education, 

2013. 

 REFERENCES:   

1. Larry  L.  Peterson,  Bruce  S.  Davie,  Computer  Networks:  A  Systems  Approach,  Fifth 

Edition, Morgan Kaufmann Publishers Inc., 2012. 

2. Nader F. Mir, Computer and Communication Networks, Second Edition, Prentice Hall, 2014. 

3. Ying-Dar Lin, Ren-Hung Hwang and Fred Baker, Computer Networks: An Open Source 

Approach, McGraw Hill Publisher, 2011. 

 

 

 

SYLLABUS No. of Credits: 3 



 

13  

 

 

COURSE OBJECTIVES: 

● To understand the importance of constitution. 

● To understand the autonomous nature of constitutional bodies like Supreme Court and high 

court, controller and auditor general of India and election commission of India. 

PREREQUISITE: 

● Civic Knowledge. 

COURSE OUTCOMES: 

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C306.1 

Understand historical background of the constitutional making and its 

importance for building a democratic India, the structure of Indian 

government, the structure of state government, the local Administration 

K2 

C306.2 
Understand the directive principle of state policy, and strengthening of 

the constitutional institutions. 
K2 

C306.3 
Analyze the role of Governor and Chief Minister, role of state election 

commission, the decentralization of powers. 
K2 

C306.4 Understand the Public Election Process. K2 

C306.5 Know the Special Provisions for Various category of People. K2 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. 
PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PO12 

 

PSO1 

 

PSO2 

 

PSO3 

 

C306.1 - - - - - 3 - 2 - - - 1 - - - 

C306.2 - - - - - 2 - 2 - - - 1 - - - 

C306.3 - - - - - 2 - 2 - - - 1 - - - 

C306.4 - - - - - 1 - 2 - - - 1 - - - 

C306.5 - - - - - 1 - 2 - - - 1 - - - 

                      

      Note: 1: Slight, 2: Moderate, 3: Substantial 

 

 

VEL TECH HIGH TECH  

Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 
An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

Course code 21MC01T Semester III 

Category MANDATORY COURSE (MC) L T P C 

Course Title CONSTITUTION OF INDIA 2 0 0 0 



 

14  

SYLLABUS                                                                          No. of Credits: 0 

 

UNIT I  INTRODUCTION TO INDIAN CONSTITUTION                                                    6 

The Necessity of the Constitution, The Societies before and after the Constitution adoption. 

Introduction to the Indian constitution, The Making of the Constitution, The Role of the Constituent 

Assembly - Preamble and Salient features of the Constitution of India.  

 

UNIT II  FUNDAMENTAL RIGHTS AND DIRECTIVE PRINCIPLES                                 6 

Fundamental Rights and its Restriction and limitations in different Complex Situations.  Directive 

Principles of State Policy (DPSP) and its present relevance in our society with examples. Fundamental 

Duties and its Scope and significance in Nation building. Directive Principles of State Policy (Art. 36-

51). 

UNIT III  UNION EXECUTIVE AND STATE EXECUTIVE                                           6 

Parliamentary System, Federal System, Centre-State Relations. Union Executive – President, Prime 

Minister, Union Cabinet, Parliament - LS and RS, Parliamentary Committees, Parliamentary 

Terminologies. Supreme Court of India, State Executives – Governor, Chief Minister, State Cabinet, 

State Legislature, High Court and Subordinate Courts. 

UNIT IV  ELECTIONS, AMENDMENTS AND EMERGENCY PROVISIONS           6 

Elections, Electoral Process, and Election Commission of India, Election Laws. Amendments Important 

Constitutional Amendments. Emergency Provisions, types of Emergencies and its consequences. 

UNIT V  DIRECTIVE PRINCIPLES & FUNDAMENTAL DUTIES                                        6  

Fundamental Duties (Art. 51A), Basic Features of Constitution & Constitutional special provisions: 

Special Provisions for SC and ST, OBC, Women, Children and Backward Classes. 
                                                                                                                              

 Total: 30 Periods 

LEARNING RESOURCES:  
  

TEXT BOOKS: 

1. N. Shukla, Constitution of India, Eastern Book Agency, 2014. 

2. P. Jain, Indian Constitutional Law, Lexis Nexis, 2013. 

3. M. Seervai, Constitutional Law of India, Universal Law Publishing Co., Reprint 2013. 

REFERENCES:  

1. Glanville Austin, Indian Constitution – cornerstone of the Nations, Oxford University Press, 

1999. 

2. M. Bakshi, The Constitution of India, Universal Law Publishing Co., 2014. 

3. D. Basu, Shorter Constitution of India (14th Ed. 2008, reprint 2010). 

4. M. Bakshi, The Constitution of India, Universal Law Publishing Co., 2014. 

5. D. Basu, Shorter Constitution of India (14th Ed. 2008, reprint 2010). 

 



 

15  

 

 

Course code 21ML37P Semester III 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
PYTHON FOR DATA SCIENCE LABORATORY 

(CSE-AI&ML) 
0 0 4 2 

 

 
 

● To understand the python libraries for data science  

● To understand the basic Statistical and Probability measures for data science.  

● To learn descriptive analytics on the benchmark data sets.  

● To apply correlation and regression analytics on standard data sets.  

● To present and interpret data using visualization packages in Python 
 

 

● Basic Programming Skill 
 

 
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C307.1 Develop relevant programming abilities K3 

C307.2 Demonstrate knowledge of statistical data analysis techniques K3 

C307.3 Exhibit proficiency to build and assess data-based models. K3 

C307.4 
Demonstrate skill in Data management & processing tasks using 

Python 
K3 

C307.5 
Apply data science concepts and methods to solve problems in real-

world contexts and will communicate these solutions effectively 
K3 

 

 COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C307.1 2 2 1 1 1 - - - - - - - 1 1 

C307.2 3 2 1 1 1 - - - - - - - 2 1 

C307.3 3 2 1 1 1 - - - - - - - 2 1 

C307.4 3 2 1 1 1 - - - - - - - 2 1 

C307.5 3 2 1 1 1 - - - - - - - 3 1 

 

Note: 1: Slight, 2: Moderate, 3: Substantial

 

VEL TECH HIGH TECH  

Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 
An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

COURSE OUTCOMES: 

PREREQUISITE: 

COURSE OBJECTIVES: 
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LIST OF EXPERIMENTS 

1. Write a Python Program for Multiply matrices. 

2. Write a NumPy program to find the number of elements of an array, length of one array 

element in bytes and total bytes consumed by the elements. 

3. Write a Pandas program to create and display a DataFrame from a specified dictionary data 

which has the index labels. 

4. Write a Python program for Basic plots using Matplotlib 

1. draw line charts 

2. to plot two or more lines 

3. to plot several lines 

5. Implementing a Stack class using Python lists. 

6. Write a Python Program to find frequency of each word in a string in Python Frequency 

Distributions. 

7. Write a Python program to arrange the elements in sorted order using Bubble, 

Selection, Insertion and Merge sorting techniques. 

8. Write a Python program for Variability of Data set. 

9. Write a Python program to implement to combine any two datasets. 

10. Implement a Python program to index a dataset with atleast four attributes. 

11. Write a Python program to extract the visual character of an image data. 

12. Write a program to calculate precision and decision of searching on a dataset. 

 
LEARNING RESOURCES: 

Total: 60 Periods

 

 
 

1. Jake VanderPlas, “Python Data Science Handbook”, O’Reilly, 2016. Ramez Elmasri, 

Shamkant B. Navathe,- Fundamentals of Database Systems, Sixth Edition,Pearson,2016. 

 REFERENCES:   

1. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea Press, 

2014.  

2. Data Science From Scratch: First Principles with Python, Second Edition by Joel Grus, 

2019.

TEXT BOOKS: 

SYLLABUS                                                                                           No. of Credits: 2 
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COURSE OBJECTIVES: 

● To understand data definitions and data manipulation commands and to learn the use of nested 

and join queries 

● To understand functions, procedures and procedural extensions of data bases 

● To be familiar with the use of a front-end tool. 

PREREQUISITE: 

● Basic Programming Skill 

 COURSE OUTCOMES: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

  

 Note: 1: Slight, 2: Moderate, 3: Substantial 

 

VEL TECH HIGH TECH  

Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 
An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

Course code 21HC39P Semester III 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 

DATABASE MANAGEMENT SYSTEMS 

LABORATORY 

(Common to CSE, AI&DS) 

0 0 4 2 

CO. No. Course Outcomes 
Blooms 

level 

 On successful completion of this Course, students will be able to 

C308.1 Write data definitions and manipulation commands. K2 

C308.2 Design applications to test Nested and Join Queries K3 

C308.3 Apply PL/SQL for processing database K3 

C308.4 Implement applications that required as Front-end Tool K3 

C308.5 Analyze the use of Tables, Views, Functions and Procedures K3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C308.1 2 2 - - 2 - - - - - - - 1 - 

C308.2 3 2 1 - 1 - - - - - - - 2 - 

C308.3 3 2 1 1 1 - - - - - - - 2 - 

C308.4 3 2 1 - - - - - 2 1 - - 2 1 

C308.5 3 2 1 - - - - - 2 1 - - 3 1 
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LIST OF EXPERIMENTS 

1. Data Definition Commands, Data Manipulation Commands for inserting, deleting, updating and 

retrieving Tables and Transaction Control statements 

2. Database Querying – Simple queries, Nested queries, Sub queries and Joins. 

3. Creating an employee database to set various constraints and Creation of Views Indexes, Save 

point. 

4. Database Programming: Implicit and Explicit Cursors 

5. Write a PL/SQL block that handles all types of exceptions. 

6. To create PL/SQL functions and to implement the stored procedures in SQL (Procedures and 

Functions). 

7. To study the basics of front-end tools. 

8. Creation of Database Triggers 

9. Database Design using ER modeling, normalization and Implementation for any application 

10. Creation of Database in MS Access. 

11. Database connectivity using Front End Tools (Application Development using Oracle/ Mysql) 

12. Case study of Big Data and NoSQL. 

         Total: 60 Periods 

LEARNING RESOURCES:  
  

TEXT BOOKS: 

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, ―Database System Concepts, Seventh 

Edition, Tata McGraw Hill, 2020. 

2. Ramez Elmasri, Shamkant B. Navathe,- Fundamentals of Database Systems, Sixth 

Edition,Pearson,2016.  
 

REFERENCES: 

1. Raghu Ramakrishnan, Database Management Systems, Fourth Edition, McGraw-Hill 

College Publications, 2015. 

2. G.K.Gupta,” Database Management Systems, Tata McGraw Hill, 2011. 

3. C.J.Date, A.Kannan, S.Swamynathan, ―An Introduction to Database Systems, Eighth Edition, 

Pearson Education, 2006. 

 

 

 

 

 

 

 

 

 SYLLABUS                                                                                                        No. of Credits: 2 



 

 

 

 
 
 
 
 
 
 
 
 
 

IV SEMESTER  
 

 
 



20 

 

 

 
 

SEMESTER IV 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21MA46T Probability and Statistics BSC 40 60 100 3 1 0 4 

2 21HC42T 
Design and Analysis of 

Algorithms 
PCC 40 60 100 3 0 0 3 

3 21ML43T Machine Learning Essentials PCC 40 60 100 3 0 0 3 

4 21HC33T 
Object Oriented Programming 

using Java 
PCC 40 60 100 3 0 0 3 

5 21HC44T Operating Systems PCC 40 60 100 3 0 0 3 

6 21ML46T 
Principles of Artificial 

Intelligence 
PCC 40 60 100 3 0 0 3 

PRACTICAL 

7 21ML47P 
Machine Learning Essentials 

Laboratory 
PCC 60 40 100 0 0 4 2 

8 21HC37P 
Object Oriented Programming 

using Java Laboratory 
PCC 60 40 100 0 0 4 2 

9 21EE01P Mini Project- I EEC 60 40 100 0 0 2 1 

TOTAL 24 
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COURSE OBJECTIVES: 

Course code 21MA46T Semester               IV 

Category BASIC SCIENCE COURSE (BSC) L T P C 

Course Title PROBABILITY AND STATISTICS 3 1 0 4 

• To introduce the basic concepts of probability and random variables. 

• To introduce the basic concepts of two dimensional random variables. 

• To acquaint the knowledge of testing of hypothesis for small and large samples this 

plays an important role in real life problems. 

• To introduce the basic concepts of classifications of design of experiments this 

plays very important roles in the field of agriculture and statistical quality control. 
 

PREREQUISITE: 
 

• Basic algebra 

 

COURSEOUTCOMES: 

CO. No. Course Outcomes 
Blooms 

level 

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

C401.1 
Understand the fundamental knowledge of the concepts of probability and have 

knowledge of standard distributions which can describe real life phenomenon. 
K3 

C401.2 
Understand the basic concepts of one and two dimensional random variables and 

apply in engineering applications. 
K3 

C401.3 
Apply the concept of testing of hypothesis for small and large samples in real life 

problems. 
K2 

C401.4 
Apply the basic concepts of classifications of design of experiments in the field of 

agriculture and statistical quality control 
K2 

C401.5 
Understand the fundamentals of quality control and the methods used to control 

systems and processes. 
K3 

 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 
 
 
 
 
 
 

 
Note:1: Slight,2: Moderate,3: Substantial 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C401.1 3 3 - - - - - - 2 - - 2 - - 

C401.2 3 3 - - - - - - 2 - - 2 - - 

C401.3 3 3 - - - - - - 2 - - 2 - - 

C401.4 3 3 3 2 - - - - 2 - - 2 - - 

C401.5 3 3 2 2 - - - - 2 - - 2 - - 
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SYLLABUS                                                             No. of Credits: 4 

UNIT I PROBABILITY AND RANDOM VARIABLES                     9 

Probability – Axioms of probability – Conditional probability – Bayes theorem - Discrete and 
continuous random variables – Moments – Moment generating functions – Binomial, 
Poisson, Geometric, Uniform, Exponential and Normal distributions 

UNIT II TWO - DIMENSIONAL RANDOM VARIABLES 9 

Joint distributions – Marginal and conditional distributions – Covariance – Correlation and 

linear regression – Transformation of random variables – Central limit theorem (for 

independent and identically distributed random variables). 

UNIT III TESTING OF HYPOTHESIS 9 

Large sample test based on Normal distribution for single mean and difference of means – 

Tests based t, Chi-square and F distributions for testing means and variances – Contingency 
table (Test for Independency) – Goodness of fit. 

UNIT IV DESIGN OF EXPERIMENTS 9 

One way and two way classifications - Completely randomized design – Randomized block 

design – Latin square design – 22factorial design 

UNIT V STATISTICAL QUALITY CONTROL 9 

Control charts for measurements ( 𝑋 ̅ and R charts ) – Control charts for attributes ( p, c and np 

charts) – Tolerance limits - Acceptance sampling. 

Total: 60 Periods 

REFERENCES:  

1. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., "Probability and Statistics for 

Engineers and Scientists", Pearson Education, Asia, 9th Edition, 2021 

2. Gupta. S.C. and Kapoor. V. K., “Fundamentals of Mathematical Statistics”, Sultan 

Chand & Sons, New Delhi, 12th Edition, 2020. 

3. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage 

Learning, New Delhi, 8th Edition, 2014 

4. Ross. S.M., "Introduction to Probability and Statistics for Engineers and Scientists", 

5thEdition, Elsevier, 2014. 

5. Spiegel. M.R., Schiller. J. and Srinivasan. R.A., "Schaum’s Outline of Theory and Problems 

of Probability and Statistics", Tata McGraw Hill Edition, 4th Edition, 2012. 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Johnson. R.A., Miller. I.R and Freund . J.E, " Miller and Freund’s Probability and 

Statistics for Engineers", Pearson Education, Asia, 9th Edition, 2016. 

2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics", Tata Mc Graw 

Hill, 4th Edition, 2007. 
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COURSE OBJECTIVES: 

• To give adequate knowledge to students on the techniques of problem solving in 

computing. 

• To introduce, students to analyze the asymptotic performance of algorithms. 

• To enable, students to synthesize efficient algorithms in common engineering design 

situations 

• To facilitate students to design algorithms for any problem statements. 

PREREQUISITE: 

• Basic Programming Skills 

• Programming and Data Structures 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C402.1 Analyze the Time and Space Complexity of Algorithms K3 

C402.2 Experiment with the usage of different Algorithms K3 

C402.3 Identify Algorithms to Solve Problems K2 

C402.4 Infer Knowledge about different Problem-Solving Techniques K2 

C402.5 Construct algorithms for the given Problem Statements K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

  

      Note:1: Slight,2: Moderate,3:Substantial 

Course code 21HC42T Semester               IV 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
DESIGN AND ANALYSIS OF ALGORITHMS 

(Common to CSE & IT & CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C402.1 2 1 - - - - - - - - - 1 2 1 

C402.2 3 2 1 - - - - - - - - 1 3 2 

C402.3 3 2 1 - - - - - - - - 1 3 2 

C402.4 3 3 2 1 - - - - - - - 1 3 3 

C402.5 3 2 1 - - - - - - - - 1 3 2 
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REFERENCES:  

1. Thomas H. Cormen Charles E. Leiserson Ronald L. Rivest Clifford Stein 

"Introduction to Algorithms", Third Edition, The MIT Press 2009. 

2. V. Muniswamy, “Design and Analysis of Algorithm”, I.K. International Publishing 

House.2015. 

3. Manas Ranjan Kabat, “Design and Analysis of Algorithm”, PHI Learning, 2013. 

SYLLABUS                                                             No. of Credits: 3 

UNIT I FUNDAMENTALS OF ALGORITHM                     9 

Notations of Algorithm, Fundamentals of Algorithmic Problem Solving - Important Problem Types 

–Fundamentals of the Analysis of Algorithmic Efficiency- Asymptotic Notations -Analysis 

Framework- - Empirical analysis - Mathematical analysis for Recursive and Non-recursive 

algorithms. 

UNIT II BRUTE FORCE AND DIVIDE-AND-CONQUER 9 

Brute Force: Sequential Search and Brute Force String Matching - Exhaustive Search - Travelling 

Salesman Problem - Knapsack Problem- - Assignment problem - Heuristic Search - Divide and 

Conquer Methodology – Binary Search – Merge sort – Quick sort – Heap Sort - Multiplication of 

Large Integers – Multiplication of Large Integers and Strassen’s Matrix Multiplication -Closest- 

Pair and Convex - Hull Problems. 

UNIT III DYNAMIC PROGRAMMING AND GREEDY TECHNIQUE 9 

Dynamic Programming: Coin Change Problem - Computing a Binomial Coefficient - Multistage 

Graph - Optimal Binary Search Trees - Knapsack Problem and Memory functions. – Warshall’s 

and Floyd’s Algorithm- Greedy Technique: Fractional Knapsack Problem - Optimal Merge pattern, 

Minimum Spanning Tree: Prim's Algorithm, Kruskal's Algorithm, Huffman Tree 

UNIT IV LINEAR PROGRAMMING AND ITERATIVE IMPROVEMENT 9 

Linear Programming: Standard and Slack Forms of Linear Programming Problems – Problem 

Formulation – Initial Basic Feasible Solution – Simplex Algorithm – Duality - The Simplex 

Method - The Maximum-Flow Problem – Maximum Matching in Bipartite Graphs, Stable 

Marriage problem 

UNIT V COPING WITH THE LIMITATIONS OF ALGORITHM POWER 9 

Classes and Reducibility, Cook-Levin theorem, NP Complete Problems and NP Hard Problems – 

Back Tracking: N-queens Problem, Hamilton Circuit Problem, Subset-Sum Problem, Branch and 

Bound: Assignment Problem, Travelling Salesman Problem, Approximation Algorithms for NP - 

Vertex Cover and Set Covering. 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Anany Levitin "Introduction to the Design and Analysis of Algorithm”, Third Edition, 

Pearson Education, 2012. 

2. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, Computer Algorithms/ 

C++, Second Edition, Universities Press, 2007 

3. Sadeep San, Amit Kumar, “Design and Analysis of Algorithm – A Contemporary 

Perspective”, Cambridge University, 2019. 



25 

 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 

Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 
 

 

 

 

 

 

 

COURSE OBJECTIVES: 
● To understand the basic concepts of machine learning. 

● To understand and build supervised learning models. 

● To understand and build unsupervised learning models. 

● To evaluate the algorithms based on corresponding metrics identified. 
 

PREREQUISITE: 

● Basics of Linear Algebra  

● Basics of Python Programming 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C403.1 Understand the fundamentals of machine learning. K2 

C403.2 Build Linear and Logistic Regression models for a given dataset K3 

C403.3 Apply classification techniques  K3 

C403.4 
Apply machine learning algorithms for clustering and feature 

extraction. 
K3 

C403.5 
Apply appropriate machine-learning approaches for various types of 

problems 
K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

 

 

 

 

 

 

 

 

Note:1: Slight,2: Moderate,3:Substantial 

Course code 21ML43T Semester IV 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title MACHINE LEARNING ESSENTIALS 3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C403.1 2 2 1 - 3 - - - - 2 - - 3 3 

C403.2 3 2 1 - 3 - - - - 2 - - 3 3 

C403.3 3 2 1 - 3 - - - - 2 - - 3 3 

C403.4 3 2 1 - 3 - - - - 2 - - 3 3 

C403.5 3 3 2 - 3 - - - - 2 - - 3 3 



26 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

REFERENCES:  

1. Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer, 2006 

2. Tom Mitchell, “Machine Learning”, McGraw Hill, 3rd Edition, 1997. 

3. Mehryar Mohri, Afshin Rostamizadeh, Ameet Talwalkar, “Foundations of Machine Learning”, 

Second Edition, MIT Press, 2012, 2018. 

4. Ian Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press, 2016. 

 

 

SYLLABUS                                                             No. of Credits: 3 

UNIT I INTRODUCTION TO MACHINE LEARNING                     9 

Introduction and motivation for machine learning- Examples of machine learning applications -Learning 

– Supervised Learning, Unsupervised Learning, Reinforcement Learning. Hypothesis spaces, Inductive bias, 

Generalization, Bias variance trade-off.  

UNIT II SUPERVISED LEARNING 9 

Linear and Non-Linear examples – Multi–Class & Multi-Label classification – Linear Regression – Multilinear 

Regression – Naïve Bayes Classifier – Decision Trees – ID3 – CART – Error bounds -K-NN classifier – Logistic 

regression –– Support Vector Machines  

UNIT III ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING 9 

Clustering basics (Partitioned, Hierarchical, and Density-based) - K-Means clustering– Self-organizing maps – 

Expectation maximization – Principal Component Analysis. Bagging and Boosting (Random forests) - ROC 

Curves, Evaluation Metrics. 

UNIT IV NEURAL NETWORKS 9 

Feed Forward Neural Network- Architecture, Multilayer perceptron, activation functions, network 

training – gradient descent optimization – stochastic gradient descent, error backpropagation 

 

UNIT V DESIGN AND ANALYSIS OF MACHINE LEARNING 9 

Guidelines for machine learning experiments, Cross Validation (CV), and re-sampling – K-fold CV, 

bootstrapping, measuring classifier performance, assessing a single classification algorithm, and 

comparing two classification algorithms –K-fold CV paired t-test                                        

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

 

1. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition, 2020. 

2. Sebastain Raschka, Vahid Mirjalili , “Python Machine Learning”, Packt publishing 3rd 

Edition, 2019. 
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COURSE OBJECTIVES: 

• To impart the core language features of Java and its Application Programming Interfaces 

(API). 

• To demonstrate the use of threads, exceptions, files, and collection frameworks in   Java. 

• To familiarize students with GUI-based application development and database 

connectivity. 
 

PREREQUISITE: 

• Basic Programming Skills 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C404.1 Interpret Java programs using Object Oriented Programming K3 

C404.2 Explain Java programs with the concepts of inheritance and K3 

C404.3 Contrast Java applications using exceptions and I/O streams K2 

C404.4 Relate Java applications with threads and generics classes K2 

C404.5 Apply interactive Java programs using Swings& JDBC K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM-SPECIFIC OUTCOMES 
 

       

         Note:1: Slight,2: Moderate,3:Substantial 

 

Course code 21HC33T Semester               IV 

Category PROFESSIONAL CORE COURSE(PCC) L T P C 

Course Title 
OBJECT ORIENTED PROGRAMMING USING JAVA  

(Common to CSE, ECE & CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C404.1 2 1 1 - - - - - - - - - 3 3 

C404.2 2 1 1 - - - - - - - - - 2 2 

C404.3 2 1 1 - - - - - - - - - 2 2 

C404.4 2 1 1 - - - - - - - - - 2 2 

C404.5 2 1 1 - - - - - - - - - 2 2 
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REFERENCES:  

1. Paul Deitel, Harvey Deitel, ―Java SE 8 for programmers‖, 3rd Edition, Pearson, 2015. 

2. Steven Holzner, ―Java 2 Black book‖, Dreamtech press, 2011. 

3. Timothy Budd, ―Understanding Object-oriented programming with Java, Updated Edition, 

Pearson Education, 2000. 

 
 
 

SYLLABUS                                                             No. of Credits: 3 

UNIT I 
INTRODUCTION TO OOPS AND JAVA FUNDAMENTALS 

                    9 

Object Oriented Programming–- Abstraction – objects and classes - Encapsulation- Inheritance – 

Polymorphism- OOPS in Java – Characteristics of Java – The Java Environment – Java Source File 

Structure – Compilation. Basics of Java programming– Data Types, Variables, Operators, Control 

Flow, -Defining classes in Java –methods - constructors -access specifiers – static members – 

Comments- JavaDoc comments, Arrays – Strings-Use of Wrapper Class–Java API packages – Using 

system packages – Creating, accessing and using a package – Adding a class to a package. 

UNIT II INHERITANCE AND INTERFACES 9 

Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- – 

Interfaces – defining an interface, implementing interface, differences between classes and 

interfaces and extending interfaces – the Object class – abstract classes and methods- final methods 

and classes- Comparison between Abstract Class and interface -Object cloning -inner classes-Array 

Lists. 

UNIT III EXCEPTION HANDLING AND I/O ROGRAMMING 9 

Exceptions – Exception hierarchy – throwing and catching exceptions – built-in exceptions, creating 

own exceptions. Input / Output Basics – Streams – Byte streams and Character streams– Readers 

and Writers, File Class, File Input Stream, File Output Stream, Input Stream Reader, Output Stream 

Writer, File Reader, File Writer, Buffered Reader. 

UNIT IV MULTITHREADING AND GENERIC PROGRAMMING                                         9 

Introduction about Multithreading-Differences between multi-threading and multitasking-Java 

thread Model- thread life cycle, creating threads, synchronizing threads, Inter-thread communication 

- thread groups. Generic Programming – Generic classes – Generic methods – Bounded Types – 

Restrictions and Limitations- Lambda Expressions. 

UNIT V EVENT DRIVEN PROGRAMMING AND DBMS CONNECTIVITY   9 

Graphics programming- Frame – AWT Components- Introduction to Swing – Layout management 

– Swing Components –Text Fields, Text Areas – Buttons- Check Boxes – Radio Buttons – Lists-

choices- Scrollbars – Windows –Menus – Dialog Boxes- JApplet –Event Handling Mechanisms - 

Event Classes – Event Listener-Data Base Connectivity: Basic structure of JDBC API-Database 

Management; Mechanism for connecting to a back-end database; Loading the ODBC driver. 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Herbert Schildt, ―Java The complete reference‖, 11th Edition, McGraw Hill Education, 

2020. 

2. Cay S. Horstmann, Gary cornell, ―Core Java Volume –I Fundamentals‖, 11th Edition, 

Prentice Hall, 2020 
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COURSE OBJECTIVES: 

• To understand the basics and functions of operating systems. 

• To analyze scheduling algorithms and process synchronization. 

• To understand the concept of deadlocks. 

• To analyze various memory management schemes. 

• To be familiar with I/O management and file systems. 

• To be familiar with the basics of virtual machines and Mobile OS like iOS and Android.To give 

adequate knowledge to students on the techniques of problem solving in computing. 

• To introduce, students to analyze the asymptotic performance of algorithms. 
 

PREREQUISITE: 

• Basic knowledge of Computer. 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C405.1 Analyze various scheduling algorithms and process synchronization. K3 

C405.2 Explain deadlock prevention and avoidance algorithms. K3 

C405.3 Compare and contrast various memory management schemes. K2 

C405.4 
Explain the functionality of file systems, I/O systems, 

and Virtualization 
K2 

C405.5 Compare iOS and Android Operating Systems. K3 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

       

  

 

 

 

 

        

Note:1: Slight,2: Moderate,3:Substantial 

 

Course code 21HC44T Semester               IV 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
OPERATING SYSTEMS 

    (Common to CSE, IT, ECE, AI&DS & 

CSE(AI&ML)) 

3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C405.1 3 2 1 - - - - - - - - 1 3 2 

C405.2 3 2 1 - - - - - - - - 1 3 2 

C405.3 3 2 1 - - - - - - - - 1 3 2 

C405.4 3 2 1 - - - - - - - - 1 3 2 

C405.5 3 2 1 - - - - - - - - 1 3 2 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I 
INTRODUCTION                                 

                    9 

Computer System - Elements and organization; Operating System Overview - Objectives and 

Functions Evolution of Operating System; Operating System Structures – Operating System 

Services – User Operating System Interface - System Calls – System Programs - Design and 

Implementation - Structuring methods 

UNIT II PROCESS MANAGEMENT 9 

Processes - Process Concept - Process Scheduling - Operations on Processes - Inter-process 

Communication; CPU Scheduling - Scheduling criteria - Scheduling algorithms: Threads - 

Multithread Models – Threading issues; Process Synchronization - The Critical-Section problem - 

Synchronization hardware – Semaphores – Mutex - Classical problems of synchronization - 

Monitors; Deadlock - Methods for handling deadlocks, Deadlock prevention, Deadlock avoidance, 

Deadlock detection, Recovery from deadlock. 

UNIT III DYNAMIC PROGRAMMING AND GREEDY TECHNIQUE 9 

Main Memory - Swapping - Contiguous Memory Allocation – Paging - Structure of the Page Table- 

Segmentation, Segmentation with paging; Virtual Memory-Demand Paging– Copy on Write – Page 

Replacement - Allocation of Frames –Thrashing 

UNIT IV STORAGE MANAGEMENT 9 

Mass Storage system – Disk Structure - Disk Scheduling and Management; File-System Interface- 

File concept - Access methods - Directory Structure - Directory organization - File system 

mounting - File Sharing and Protection; File System Implementation - File System Structure - 

Directory implementation - Allocation Methods - Free Space Management; I/O Systems – I/O 

Hardware, Application I/O interface, and Kernel I/O subsystem. 

UNIT V VIRTUALIZATION AND MOBILE OPERATING-SYSTEM   9 

Virtual Machines – History, Benefits and Features, Building Blocks, Types of Virtual Machines 

and their Implementations, Virtualization and Operating-System Components; Mobile OS - iOS 

and Android 

Total: 45 Periods 

 

  

REFERENCES:  

1. Ramaz Elmasri, A. Gil Carrick, David Levine, “Operating Systems – A Spiral 

2. Approach”, Tata McGraw Hill Edition, 2010. 

3. William Stallings, "Operating Systems: Internals and Design Principles", 7th Edition, Prentice Hall, 

2018. 

4. Achyut S.Godbole, Atul Kahate, “Operating Systems”, McGraw Hill Education, 2016.  

 

 

 
 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. 
Operating System Concepts, Abraham Silberschatz, Peter B. Galvin, Greg Gagne, Ninth 

Edition, 2012, Wiley. 

2. Andrew S Tanenbaum, "Modern Operating Systems", Pearson, 5th Edition, 2022 New 

Delhi  
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COURSE OBJECTIVES: 

• Learn the basic AI approaches 

• Develop problem-solving agents 

• Perform logical and probabilistic reasoning 

PREREQUISITE: 

• Linear Algebra  

• Data Structures and Algorithms... 

 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C406.1 Understand  intelligent agent frameworks K2 

C406.2 Understand problem-solving techniques K2 

C406.3 Apply game-playing and CSP techniques K3 

C406.4 Apply  logical reasoning K3 

C406.5 Apply  probabilistic reasoning under uncertainty K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

 

 

 

 

 

 

 

 Note:1: Slight,2: Moderate,3:Substantial 

Course code 21ML46T Semester IV 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
PRINCIPLES OF ARTIFICIAL 

INTELLIGENCE 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C406.1 2 2 1 2 1 3 - 1 - - - 1 3 3 

C406.2 2 2 3 3 3 3 - 1 - - - 1 3 3 

C406.3 2 2 3 3 3 3 - 1 - - - 1 3 3 

C406.4 2 3 3 2 1 3 - 1 - - - 1 3 3 

C406.5 2 3 3 2 1 3 - 1 - - - 1 3 3 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I INTELLIGENT AGENTS                     9 

Introduction to AI – Agents and Environments – the concept of rationality – nature of environments 

– the structure of agents. Problem-solving agents – search algorithms – uninformed search 

strategies  

UNIT II PROBLEM-SOLVING  9 

Heuristic search strategies – heuristic functions. Local search and optimization problems – local 

search in continuous space – search with non-deterministic actions – search in partially observable 

environments – online search agents and unknown environments 

UNIT III GAME PLAYING AND CSP 9 

Game theory – optimal game decisions – alpha-beta search – monte-carlo tree search – stochastic 

games – partially observable games. Constraint satisfaction problems(CSP) – constraint 

propagation – backtracking search for CSP – local search for CSP – the structure of CSP 

UNIT IV LOGICAL REASONING 9 

Knowledge-based agents – propositional logic – propositional theorem proving – propositional 

model checking – agents based on propositional logic. First-order logic – syntax and semantics – 

knowledge representation and engineering – inferences in first-order logic – forward chaining – 

backward chaining – resolution 

UNIT V PROBABILISTIC REASONING 9 

Acting under uncertainty – Bayesian inference – naive Bayes models. Probabilistic reasoning – 

Bayesian networks – exact inference in BN – approximate inference in BN – causal networks. 

 

Total: 45 Periods 

 

  

REFERENCES:  

1. Dan W. Patterson, “Introduction to AI and ES”, Pearson Education,2007 

2. Kevin Night, Elaine Rich, and Nair B., “Artificial Intelligence”, McGraw Hill, 2008 

3. Patrick H. Winston, "Artificial Intelligence", Third Edition, Pearson  Education, 2006 

4. http://nptel.ac.in/ 

 

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Stuart Russell and Peter Norvig, Artificial Intelligence – A Modern Approach (4th  Edition), 2021. 

2. Deepak Khemani, “Artificial Intelligence”, Tata McGraw Hill Education, 2013. 
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COURSE OBJECTIVES: 

• To get practical knowledge on implementing machine learning algorithms in 

real time problems to get solutions 

• To implement supervised learning and its applications 

• To understand unsupervised learning algorithms. 

• To understand the theoretical and practical aspects of ensemble and basic neural 

network models. 
 

PREREQUISITE: 

• Basic Programming Skill 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C407.1 Apply appropriate datasets to the Machine Learning algorithms K3 

C407.2 Understand how to evaluate models generated from data K2 

C407.3 Apply the algorithms to a real world problem, K3 

C407.4 
Optimize the models learned and report on the expected accuracy that 

can be achieved by applying the models 
K3 

C407.5 Effectively use the various machine learning tools K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

  

 

 

 

 

 

 

Note:1: Slight,2: Moderate,3:Substantial 

Course code 21ML47P Semester IV 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
MACHINE LEARNING ESSENTIALS 

LABORATORY 
0 0 4 2 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C407.1 3 2 2 1 - - - - - - - - 1 - 

C407.2 3 2 2 1 - - - - - - - - 2 - 

C407.3 3 2 2 1 - - - - - - - - 2 - 

C407.4 3 2 2 1 - - - - - - - - 2 1 

C407.5 3 2 2 1 - - - - - - - - 3 1 
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List of Experiment  No. of Credits: 2 

 

1. Write a program to import and export data using Pandas library functions  

2. Demonstrate various data pre-processing techniques for a given dataset  

3. Write a program to demonstrate various Data Visualization Techniques.  

4. Implement Simple and Multiple Linear Regression Models.  

5. Develop a Logistic Regression Model for a given dataset.  

6. 
Develop a Decision Tree Classification model for a given dataset and use it to classify a 

new sample.  

7.  Implement Naïve Bayes Classification in Python  

8. Build a KNN Classification model for a given dataset. 

9. 
Implement Dimensionality reduction using Principle Component Analysis (PCA) 

method.  

10. 
a) Implement a Random forest ensemble method on a given dataset.  

b) Implement the Boosting ensemble method on a given dataset.  

11. Write a program to implement the K-Means clustering Algorithm 

12. 
Mini-project: students work in a team on any socially relevant problem that needs a 

machine learning-based solution, and evaluate the model performance for a given 

dataset.  

Total: 60 Periods 

  

LEARNING RESOURCES:  

1. Sebastain Raschka, “Python Machine Learning”, Packt publishing (open source).  

2. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition, 2020. 

3. Stuart Russel and Peter Norvig, “Artificial Intelligence: A Modern Approach”, Fourth 

Edition, Pearson Education, 2020. 

 

REFERENCES:  

1. https://www.kaggle.com/datasets 

2. https://scikit-learn.org/stable/datasets.html 

3. https://scikit-learn.org/stable/modules/classes.html 
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COURSE OBJECTIVES: 

• Practice object-oriented programs and build java applications. 

• Implement java programs for establishing interfaces. 

• Implement sample programs for developing reusable software components. 

• Create database connectivity in java and implement GUI applications. 
 

PREREQUISITE: 

• Practice object-oriented programs and build java applications. 

• Implement java programs for establishing interfaces. 

• Implement sample programs for developing reusable software components. 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes Blooms 

level 

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

C408.1 
Develop and implement Java programs for simple applications that 

make use of classes 
K3 

C408.2 Develop and implement Java programs with Array List K3 

C408.3 
Build software development skills using java programming for real- 

world applications 
K2 

C408.4 
Apply the concepts of classes, packages, interfaces, exception 

handling, Multithreading 
K2 

C408.5 
Develop applications using File Processing, generic programming 

and event handling 
K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

  

 

 

 

 

 

 

Note:1: Slight,2: Moderate,3:Substantial 

Course code 21HC37P Semester IV 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 

OBJECT ORIENTED PROGRAMMING USING JAVA 

LABORATORY 

(Common to CSE, ECE &CSE(AI&ML)) 
0 0 4 2 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C408.1 3 2 2 1 - - - - - - - - 1 - 

C408.2 3 2 2 1 - - - - - - - - 2 - 

C408.3 3 2 2 1 - - - - - - - - 2 - 

C408.4 3 2 2 1 - - - - - - - - 2 1 

C408.5 3 2 2 1 - - - - - - - - 3 1 
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List of Experiment  No. of Credits: 2 

1. 
Develop a Java Program for understanding reference to an instance of a class 

(object), methods 

 

2.  Develop a Program to implement constructor overloading 

3. Develop a Java Program to implement String Handling Methods 

4. Implementation of Inheritance using Java. 

5. Implementation of Interfaces and Packages using Java  

6.  Implementation on Abstract Class in Java. 

7. Write a Java Program using Exception Handling. 

8.  Implementation of I/O Streams in Java Interface. 

9. Implementation of Multithreaded Programming using Java. 

10.  Implementation of Generic Function in Java Interface. 

11. Implementation of AWT controls and Event classes using Java Program 

12. Develop a mini project for any application using JDBC 
Total: 60 Periods 

  

REFERENCES:  

1. 
Paul Deitel, Harvey Deitel, ―Java SE 8 for programmers‖, 3rd Edition, Pearson, 2015. 

2. 
Steven Holzner, ―Java 2 Black book‖, Dreamtech press, 2011. 

3. Timothy Budd, ―Understanding Object-oriented programming with Java, Updated Edition, 

Pearson Education, 2000 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

ONLINE RESOURCES: :  

1. docs.oracle.com/java/6/tutorial/doc/girgm.html 

2. www.webreference.com/programming/java.html 

3. www.apl.jhu.edu/~hall/java/Documentation.html 
 

http://www.webreference.com/programming/java.html
http://www.apl.jhu.edu/~hall/java/Documentation.html
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COURSE OBJECTIVES: 

• To introduce Project-based learning 
 

 

 

 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C409.1 
Formulate specific problem statements for ill-defined real life problems 

with reasonable assumptions and constraints. 
K3 

C409.2 Perform literature search and/or patent search in the area of interest K3 

C409.3 
Conduct experiments/design and analysis/solution iterations and 

document the results/ Perform error analysis 
K2 

C409.4 
Synthesize the results and arrive at scientific 

conclusions/products / solution 
K2 

C409.5 Document the results in the form of technical report/ K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

  

   

 

 

 

 

 

    

Note:1: Slight,2: Moderate,3:Substantial 

 

 

 

Course code 21EE01P Semester IV 

Category 
EMPLOYABILITY ENHANCEMENT COURSE 

(EEC) 
L T P C 

Course Title MINI PROJECT–I 0 0 2 1 

PREREQUISITE: 

• All Core Courses 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C409.1 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C409.2 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C409.3 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C409.4 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C409.5 3 3 2 2 2 1 1 1 3 2 2 2 2 2 
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DOMAINS No. of Credits: 1 

Students are advised to carry out the projects in the following domains and are not limited to: 

• Data Science 

• Artificial Intelligence 

• Machine Learning 

• Deep Learning 

• Fuzzy Neural Networks 

• Big Data Analytics 

• Internet of Things 

• Cyber Security 

• Cryptography 

• Natural Language Processing 

• Robotics 

• Expert System  

• Computer Vision 

• Reinforcement Learning 

• Image Classification 

• Predictive Analysis  

• Speech Recognition 

• Sentimental Analysis 

• Autonomous Vehicles 

• Anomaly Deduction 

• Pattern Recognition 

• Blockchain Technology 

• Quantum Computing  

• Augmented reality and Virtual Reality 

• Metaverse 

                                                                                                          Total: 30 Periods 

ONLINE RESOURCES:   

1. https://swayam.gov.in/nc_details/NPTEL 

2. https://www.sciencedirect.com/ 

3. https://www.ibm.com/ 

4. https://www.ai.google.com/ 

5 https://www.kaggle.com/ 

http://www.sciencedirect.com/
http://www.ibm.com/
http://www.ai.google.com/
http://www.ai.google.com/
http://www.kaggle.com/


 

 

 
 
 
 

 
 
 
 
 

V SEMESTER  
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SEMESTER V 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21HC61T Internet Programming PCC 40 60 100 3 0 0 3 

2 21IT51IT Internet of Things PCC 50 50 100 2 0 4 4 

3 21ML53T Deep Learning Essentials PCC 40 60 100 3 0 0 3 

4 21MC02T Environmental Sciences MC 40 60 100 3 0 0 0 

5 - Professional Elective - I PEC 40 60 100 3 0 0 3 

6 - Open Elective - I OEC 40 60 100 3 0 0 3 

PRACTICAL 

7 21HC67P 
Internet Programming       

Laboratory 
PCC 60 40 100 0 0 4 2 

8 21ML58P 
Deep Learning Essentials 

Laboratory 
PCC 60 40 100 0 0 4 2 

9 21EE03P Technical Seminar EEC 100 - 100 0 0 2 1 

TOTAL 21 
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COURSE OBJECTIVES: 

• To understand different Internet Technologies. 

• To learn client side programming. 

• To learn server side programming and database connectivity. 

• To develop web applications using frameworks. 

• To learn java-specific web services architecture 
 

PREREQUISITE: 

• Basic understanding of networks 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C501.1 Demonstrate simple website using HTML and CSS. K3 

C501.2 
Build dynamic web page with validation using JavaScript objects and 

by applying different event handling mechanisms. 
K3 

C501.3 Illustrate server side programs using Servlets and JSP. K2 

C501.4 
Demonstrate simple web pages in PHP and to represent data in XML 

format. 
K2 

C501.5 
Illustrate AJAX and web services to develop interactive web 

applications. 
K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

  

         Note:1: Slight,2: Moderate,3:Substantial 

Course code 21HC61T Semester V 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
INTERNET PROGRAMMING 

(Common to CSE, CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C501.1 2 1 1 - - - - - - - - - 2 2 

C501.2 3 2 2 1 - - - - - - - - 2 2 

C501.3 2 1 1 - - - - - - - - - 2 2 

C501.4 2 1 1 1 - - - - - - - - 2 2 

C501.5 2 1 1 1 - - - - - - - - 2 2 
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REFERENCES:  

1. Stephen Wynkoop and John Burke―Running a Perfect Website‖, QUE, 2nd Edition, 1999. 

2. Chris Bates, Web Programming–Building Intranet Applications, 3rdEdition, Wiley 

Publications, 2009. 

3. Gopalan N.P and AkilandeswariJ.,―Web Technology, Prentice Hall of India,2011. 

4. Uttam K. Roy, ―Web Technologies, Oxford University Press, 2011. 

 

 

 

SYLLABUS                                                             No. of Credits: 3 

UNIT I WEBSITE BASICS, HTML 5, CSS3, WEB 2.0                     9 

Web Essentials: Clients, Servers and Communication – The Internet – Basic Internet protocols – 

World wide web – HTTP Request Message – HTTP Response Message – Web Clients Web 

Servers – HTML5 – Tables – Lists – Image – HTML5 control elements – Semantic elements –Drag 

and Drop–Audio–Video Controls–CSS3–Inline,embedded and external style sheets–Rule cascading 

– Inheritance – Backgrounds – Border Images – Colors – Shadows – Text – Transformations – 

Transitions – Animations. 

UNIT II CLIENT SIDE PROGRAMMING 9 

Java Script: An introduction to JavaScript–JavaScript DOM Model-Date and Objects,-Regular 

Expressions- Exception Handling-Validation-Built-in objects-Event Handling- DHTML with 

JavaScript- JSON introduction – Syntax – Function Files – Http Request – SQL 

UNIT III DATAMINING-FREQUENT PATTERN ANALYSIS 9 

Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session 

Handling- Understanding Cookies- Installing and Configuring Apache Tomcat Web Server- 

DATABASE CONNECTIVITY: JDBC perspectives, JDBC program example — JSP: 

Understanding Java Server Pages-JSP Standard Tag Library (JSTL)-Creating HTML forms by 

embedding JSP code 

UNIT IV PHP and XML 9 

An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form 

Validation- Regular Expressions – File handling – Cookies – Connecting to Database. XML: Basic 

XML- Document Type Definition- XML Schema DOM and Presenting XML, XML Parsers and 

Validation, XSL and XSLT Transformation, News Feed (RSS and ATOM). 

UNIT V INTRODUCTION TO AJAX and WEB SERVICES 9 

AJAX: Ajax Client Server Architecture-XML Http Request Object-Call-back Methods; Web 

Services: Introduction- Java web services Basics – Creating, Publishing, Testing and Describing a 

Web services (WSDL)-Consuming a web service, Database Driven web service from an application 

–SOAP. 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Deitel and Deitel and Nieto, ―Internet and World Wide Web - How-to Program‖, 

Prentice Hall, 5th Edition, 2012. 

2. Jeffrey C and Jackson, ―Web Technologies A Computer Science Perspective‖, 

Pearson Education, 2011 
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COURSE OUTCOMES: 
 

CO. No. Course Outcomes Blooms 

level 

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

C502.1 
Explain the fundamental elements and concepts related to the Internet 

of Things. 
K3 

C502.2 Apply data analytics and use cloud offerings related to IoT. K3 

C502.3 Design a PoC of an IoT system using Raspberry Pi/Arduino. K2 

C502.4 
Design and Develop a Domain Specific Application which will 

Address for domestic issues. 
K2 

C502.5 
Design and Develop a Domain Specific Application which will 

address the contemporary issues 
K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

 

 

 

 

 

 

 

Note:1: Slight,2: Moderate,3:Substantial 

Course code 21IT51IT Semester V 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
INTERNET OF THINGS 

(Common to IT & CSE(AI&ML)) 
2 0 4 4 

COURSE OBJECTIVES: 

• To understand Smart Objects and IoT Architectures 

• To understand data analytics and cloud in the context of IoT 

• To build simple IoT Systems using Arduino and Raspberry Pi. 

• To develop IoT infrastructure for popular applications. 

PREREQUISITE: 

• Basic Programming Skills 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C502.1 2 1 - - 2 - - 2 2 2 - 1 2 1 

C502.2 3 2 1 - 2 - - 2 2 2 - 1 3 2 

C502.3 3 2 1 - 2 - - 2 2 2 - 1 3 2 

C502.4 3 2 1 - 2 - - 2 2 2 - 1 3 2 

C502.5 3 2 1 - 2 - - 2 2 2 - 1 3 2 
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SYLLABUS                                                             No. of Credits: 4 

UNIT I FUNDAMENTALS OF IoT                     9 

Evolution of Internet of Things - Enabling Technologies – IoT Architectures: one M2M, IoT World 

Forum (IoT WF) and Alternative IoT models – Simplified IoT Architecture and Core IoT 

Functional Stack -– Fog, Edge and Cloud in IoT – Functional blocks of an IoT ecosystem – 

Sensors, Actuators, Smart Objects and Connecting Smart Objects 

UNIT II DATA ANALYTICS AND SUPPORTING SERVICES  9 

Structured Vs Unstructured Data and Data in Motion Vs Data in Rest – Role of Machine Learning 

– No SQL Databases – Hadoop Ecosystem – Apache Kafka, Apache Spark – Edge Streaming 

Analytics and Network Analytics – Xively Cloud for IoT, Python Web Application Framework – 

Django – AWS for IoT- System Management with NETCONF, YANG. 

UNIT III DESIGN AND DEVELOPMENT  9 

Design Methodology - Embedded computing logic - Microcontroller, System on Chips - IoT 

system building blocks - Arduino - Board details, IDE programming - Raspberry Pi - Interfaces and 

Raspberry Pi with Python Programming 

UNIT IV DOMESTIC IOT APPLICATIONS 9 

Home Automation - Smart Lighting, Smart Appliances, Intrusion Detection, Smoke/Gas Detectors, 

Surveillance, Indoor Air Quality Monitoring, Structural Health Monitoring Environment - Weather 

Monitoring, Air Pollution Monitoring, Noise Pollution Monitoring, Health & Lifestyle, Wearable 

Electronics, Smart Payments, Smart Vending Machines. 

UNIT V INDUSTRY IOT APPLICATIONS  9 

Forest Fire Detection, River Floods Detection, Energy- Smart Grids, Renewable Energy Systems, 

Prognostics, Retail- Inventory Management, Logistics- Route Generation & Scheduling, Shipment 

Monitoring, Remote Vehicle Diagnostics, Cities- Smart Parking Agriculture- Smart Irrigation, 

Green House Control, Industry- Machine Diagnosis & Prognosis. 

Total: 45 Periods 

 

    

REFERENCES:  

1. Jonathan Follett, Designing for Emerging - UX for Genomics, Robotics, and the Internet of Things 

Technologies, O’Reilly, 2014. 

2. Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. David Boyle, 

"From Machine-to-Machine to the Internet of Things - Introduction to a New Age of Intelligence", 

Elsevier, 2014. 

3. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), ―Architecting the Internet of Things, 

Springer, 2011. 

4. Michael Margolis, Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your Projects, 2nd 

Edition, O'Reilly Media, 2011.https://www.arduino.cc/   

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, ―IoT 

Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, Cisco 

Press, 2017 

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

(India),  Hyderabad, 2014. 

http://www.arduino.cc/
http://www.arduino.cc/


45 

 

 

 

 

List of Experiment No. of Credits: 2 

1. Introduction to Raspberry PI 4 with Python 

2. Interfacing sensors and OLED display with Raspberry PI 

3. Connecting with Cloud platform using IoT 

4. IoT based Remote patient monitoring 

5. Sending sensor data through LoRA network 

6. IoT based Air quality monitoring 

7. IoT based Smart irrigation system 

8. IoT based Energy Monitoring system 

9. IoT based Home Automation 

10. IoT based Environment monitoring system 

11. Implementation of MQTT Protocol using Raspberry Pi 

12. Implementation of Zigbee Protocol using Raspberry Pi 

13. Interfacing Raspberry-pi with the smart phone for enabling home automation 

Total: 60 Periods 

 

LEARNING RESOURCES: 
 

 TEXTBOOKS:  
1. David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, ―IoT 

Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, 

Cisco Press, 2017 

2. Arshdeep Bahga and Vijay Madisetti, "Internet of Things: A Hands-on Approach", 

Universities Press (India),  Hyderabad, 2014. 
 

REFERENCES:  
1. Jonathan Follett, Designing for Emerging - UX for Genomics, Robotics, and the Internet of 

Things Technologies, O’Reilly, 2014. 

2. Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand. 

David Boyle, "From Machine-to-Machine to the Internet of Things - Introduction to a New 

Age of Intelligence", Elsevier, 2014. 

3. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), ―Architecting the Internet 

of Things, Springer, 2011. 

4. Michael Margolis, Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your 

Projects, 2nd Edition, O'Reilly Media, 2011.https://www.arduino.cc/ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.arduino.cc/
http://www.arduino.cc/


46 

 

 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 

Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 
 

  

COURSE OBJECTIVES: 

● To understand the basics in deep neural networks 

● To understand the basics of associative memory and unsupervised learning networks 

● To apply CNN architectures of deep neural networks 

● To analyse the key computations underlying deep learning, then use them to build 

and train deep neural networks for various tasks. 

• To apply auto encoders and generative models for suitable applications. 
 

PREREQUISITE: 

• Basic knowledge of Machine Learning 

• Linear Algebra 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C503.1 Understand the basics of deep neural networks K3 

C503.2 
Understand the basics of associative memory and unsupervised 

learning networks 
K3 

C503.3 Apply CNN architectures of deep neural networks K2 

C503.4 
Analyze the key computations underlying deep learning, then use 

them to build and train deep neural networks for various tasks. 
K2 

C503.5 Apply autoencoders and generative models for suitable applications K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

    Note:1: Slight,2: Moderate,3:Substantial 

Course code 21ML53T Semester V 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title DEEP LEARNING ESSENTIALS 3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C503.1 3 2 3 2 3 1 - - 2 1 - - 2 2 

C503.2 3 1 2 1 - - - - - 1 2 2 - 1 

C503.3 3 3 3 3 3 1 - - 2 1 - - 2 2 

C503.4 3 3 3 3 3 - - - 2 - 2 2 2 2 

C503.5 1 1 3 2 3 - - - 2 - - - 1 1 
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SYLLABUS               No. of Credits: 3 

UNIT I INTRODUCTION                     9 

Learning algorithms, Maximum likelihood estimation, Building machine learning algorithm, Neural 

Networks Multilayer Perceptron. Representation Learning, Width and Depth of Neural Networks, 

Activation Functions: RELU, LRELU, ERELU 

UNIT II ASSOCIATIVE MEMORY AND UNSUPERVISED 

LEARNING NETWORK                                                                                 

9 

Training Algorithms for Pattern Association-Auto associative Memory Network-Hetero associative 

Memory Network-Bidirectional Associative Memory (BAM), Unsupervised Training of Neural 

Networks, Restricted Boltzmann Machines 

UNIT III THIRD-GENERATION NEURAL NETWORKS 9 

Convolutional Neural Networks: The Convolution Operation – Motivation – Pooling – Variants of 

the basic Convolution Function – Structured Outputs – Data Types – Efficient Convolution 

Algorithms. CNN Architectures: ResNet, AlexNet - Applications 

UNIT IV TRANSFER LEARNING and RECURRENT NEURAL NETWORKS 9 

Transfer learning Techniques, Variants of CNN: DenseNet, PixelNet. Recurrent Neural Networks, 

Bidirectional RNNs, Long Short Term Memory Networks (LSTM). 

UNIT V AUTO ENCODERS and DEEP GENERATIVE MODELS 9 

Under complete Auto encoder, Regularized Auto encoder, stochastic Encoders and Decoders, 

Contractive Encoders. Deep Belief networks, Boltzmann Machines, Deep Boltzmann Machine, 

Generative Adversial Networks 

Total: 45 Periods 

 

    

REFERENCES:  

1. Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn and Tensor Flow”, Oreilly, 

2018. 

2. Josh Patterson, Adam Gibson, “Deep Learning: A Practitioner’s Approach”, O’Reilly Media, 

2017. 

3. Charu C. Aggarwal, “Neural Networks and Deep Learning: A Textbook”, Springer International 

Publishing, 1st Edition, 2018. 

4. Deep Learning Projects Using TensorFlow 2, Vinita Silaparasetty, Apress, 2020 

 

  

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Ian Good fellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press, 2016. 

2. Francois Chollet, “Deep Learning with Python”, Second Edition, Manning Publications, 2021. 
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COURSE OBJECTIVES: 

• To study nature, interrelationship between living organisms and environment, 

biodiversity, natural resources, pollution control and waste management. 

• To find and implement scientific, technological, economic and political solutions to 

environmental problems. 

• To appreciate the importance of the environment by assessing its impact on the human 

world. 
 

PREREQUISITE: 

• Basic awareness of the environment. 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C504.1 
Illustrate the interrelationship between living organise and 

Environment 
K3 

C504.2 Relate public awareness, Environmental pollution and its problems. K3 

C504.3 Classify the dynamic process and the features of natural resources K2 

C504.4 Measure the development and improvement in standard of living. K2 

C504.5 Summarize the knowledge about human health and welfare. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

          Note:1: Slight,2: Moderate,3:Substantial 

Course code 21MC02T Semester V 

Category MANDATORY COURSE (MC) L T P C 

Course Title 
ENVIRONMENTAL SCIENCES 

(Common for All Branches except Chemical) 
3 0 0 0 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C504.1 2 1 1 - - - - - - - - - 2 2 

C504.2 3 2 2 1 - - - - - - - - 2 2 

C504.3 2 1 1 - - - - - - - - - 2 2 

C504.4 2 1 1 1 - - - - - - - - 2 2 

C504.5 2 1 1 1 - - - - - - - - 2 2 
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SYLLABUS                                                             No. of Credits: 0 

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY                     6 

Definition, scope and importance of environment – need for public awareness – concept of an ecosystem 

– structure and function of an ecosystem – producers, consumers and decomposers – energy flow in the 

ecosystem – ecological succession – food chains, food webs and ecological pyramids – Introduction, 

types, characteristic features, structure and function of the (a) forest ecosystem (b) grassland ecosystem 

(c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) –

Introduction to biodiversity definition: genetic, species and ecosystem diversity –bio geographical 

classification of India – value of biodiversity: consumptive use, productive use, social, ethical, aesthetic 

and option values – Biodiversity at global, national and local levels – India as a mega-diversity nation – 

hot-spots of biodiversity –threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife 

conflicts –endangered and endemic species of India – conservation of biodiversity: In-situ and ex-situ 

conservation of biodiversity. Field study of common plants, insects, birds, etc., Field study of simple 

ecosystems – pond, river, hill slopes, etc. 

UNIT II NATURAL RESOURCES 6 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, Mining, dams 

and their effects on forests and tribal people – Water resources: Use and over-Utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and Problems – Mineral resources: 

Use and exploitation, environmental effects of extracting and Using mineral resources, case studies – 

Food resources: World food problems, changes caused by Agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water Logging, salinity, case studies – Energy 

resources: Growing energy needs, renewable and non-Renewable energy sources, use of alternate energy 

sources. Case studies – Land resources: Land As a resource, land degradation, man induced landslides, 

soil erosion and desertification – role of An individual in conservation of natural resources.  Field study 

of local area to document Environmental assets – river / forest / grassland /Hill / mountain. 

UNIT III ENVIRONMENTAL POLLUTION AND DISASTER 

MANAGEMENT    

6 

Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution(c) Soil 

pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards, accidents 

and holocaust – solid waste management: causes, effects and control measures of municipal solid 

wastes- E waste and Scrap tyres – Recycling of Plastic, Glass and Paper wastes-role of an individual in 

prevention of pollution – pollution case studies –disaster management: floods, earthquake, cyclone and 

landslides- case studies. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 6 

From  unsustainable  to  sustainable  development-  Equitable  use  of  resources  for  sustainable 

lifestyles  –  urban  problems  related  to  energy  –water  conservation,  rain  water  harvesting, 

watershed management – resettlement and rehabilitation of people; its problems and concerns, case 

studies – role of nongovernmental organization- environmental ethics: Issues and possible Solutions –

principles of green chemistry–climate change, global warming, acid rain, ozone layer depletion, case 

studies. – wasteland reclamation – consumerism and waste products – environment protection act – Air 

(Prevention and Control of Pollution) act – Water(Prevention and control of Pollution) act – Wildlife 

protection act – Forest conservation act – environmental impact assessment- enforcement machinery 

involved in environmental legislation- central and state pollution control boards- Public awareness. 

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6 

Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – women and child welfare – 
HIV/AIDS –SARS- Covid-19- role of information technology in environment and human health 
– Case studies. 

Total: 30 Periods 

 

 

 



50 

 

 

    
 

REFERENCES:  

1. Erach Bharucha, Textbook of Environmental Studies for Undergraduate Courses, 2nd Edition, 

University Grants Commission, Universities Press, 2013. 

2. Gilbert M. Masters, Introduction to Environmental Engineering and Science, 2nd Edition, 

Pearson Education, 2004. 

3. Tyler Miller, G., and Scott E. Spoolman, Environmental Science, Cengage Learning India Pvt, 

Ltd, Delhi, 2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Benny Joseph, Environmental Science and Engineering, Tata McGraw-Hill, New Delhi, 2014. 

2. Anubha Kaushik, and Kaushik, C. P., Environmental Science and Engineering, New Age 

International Publishers, 6thEdition, 2019. 
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PREREQUISITE: 

• Basic Programming Skill 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C507.1 Develop Web pages using HTML/ XML and style sheets. K3 

C507.2 
Develop dynamic web pages with validation using Java Script 

objects and event handling mechanisms. 
K3 

C507.3 Develop Dynamic Web Pages Using Server Side Scripting. K2 

C507.4 Develop web applications using PHP programming. K2 

C507.5 Build web applications using AJAX and Web services. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

           Note:1: Slight,2: Moderate,3:Substantial 

 

 

 

 

 

Course code 21HC67P Semester V 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
INTERNET PROGRAMMING LABORATORY 

(Common to CSE(AI&ML) and CSE)  
0 0 4 2 

COURSE OBJECTIVES: 

• The Capabilities to Understand and a Web page using HTML/XML style sheets. 

• Tounderstandhowtoworkwithdynamicwebpagecreationusingclientandserverside 

scripting. 

• To learn the basic and import and design concepts of Web applications using PHP. 

• To Understand and creating the applications using AJAX. 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C507.1 3 3 2 1 - - - - - - - - 2 2 

C507.2 3 3 2 1 - - - - - - - - 2 2 

C507.3 3 3 2 1 - - - - - - - - 2 2 

C507.4 3 3 2 1 - - - - - - - - 2 3 

C507.5 3 3 2 1 - - - - - - - - 2 2 
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List of Experiment  No. of Credits: 2 

1. Create a webpage with the following using HTML 

a.Embed a map in a webpage 

b.To fix the hot spots in that map 

c.Show All the Related Information when hot spots are clicked 

2. Create A Webpage With the following. 

a.Cascading Style Sheets. 

b.Embedded Style sheets. 

c.Inline style sheets. Use our college information for the Web Pages. 

3. 
Validate the Registration, user login, user profile and payment by credit card pages using 

JavaScript. 

4. 

Write Programs in Java using Servlet: 

a.To invoke servlets from HTML forms 

b.Session Tracking Using Hidden Form Fields and Session tracking for a hit count 

5. 

Write programs in Java To create three-tier applications using servlets for conducting on- 

line examination for displaying student mark list. Assume that student information is 

available in a database which has been stored in a database server. 

6. 

Install TOMCAT web server. Convert the static web pages of programs into dynamic 

web pages using servlets (or JSP) and cookies. Hint: Users information (user id, 

password, credit card number) would be stored in web.xml. Each user should have a 

separate Shopping Cart 

7. 

Redo the previous task using JSP by converting the static web pages into dynamic web 

pages. Create a database with user information and books information. The 

a books catalogue should be dynamically loaded from the database. 

8. 

Create and save XML document at the server, whichcontains10 users Information. Write 

a Program, which takes user Id as an input and returns the User details by taking the user 

information from the XML document 

9. 
a.Validate the form using PHP regular expression. 

b.PHP store form data into database 

10. 
Writeawebserviceforfindingwhatpeoplethinkbyasking500people so pinion for 

any consumer product 

11. 
CreateawebpageusingHTML5.0 with the source of Video player and also review the 

feedback to display about the content of the topic related to the video. 

12. 
WriteaprogramtoimplementthestringmanipulationinJavausingtheencodeand decode a 

string to get displayed as a result. 

Total: 60 Periods 
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REFERENCES:  

1. Stephen Wynkoop and John Burke ―Running a Perfect Website, QUE, 2nd Edition, 1999. 

2. Chris Bates, Web Programming–Building Intranet Applications, 3rdEdition, Wiley Publications, 
2009. 

3 Jeffrey C and Jackson, ―Web Technologies A Computer Science Perspective‖, Pearson 
Education, 2011. 

4 Gopalan N.P. and Akilandeswari J, ―Web Technology, Prentice HallofIndia, 2011. 

5 Uttam K .Roy, ―Web Technologies, Oxford University Press, 2011. 

 

ONLINE RESOURCES: 

 
 1. http://www.wideskills.com/java-tutorial/java-control-flow-statements 

2. https://en.wikipedia.org/wiki/Collaboration_tool 

3. https://www.tutorialspoint.com/javascript/javascript_html_dom.htm 

4. https://www.tutorialspoint.com/php/php_function_reference.htm 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Deitel and Deitel and Nieto, ―Internet and World Wide Web –How to Program, Prentice Hall, 

5th Edition, 2012. 



54 

 

 

 

VEL TECH HIGH TECH 
           Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

 

 

 

 

 

 

 

 

 

 

COURSE OUTCOMES: 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM-SPECIFIC OUTCOMES 

       Note:1: Slight,2: Moderate,3:Substantial 

 

 

Course code 21ML58P Semester V 

Category PROFESSIONAL CORE COURSE(PCC) L T P C 

Course Title DEEP LEARNING ESSENTIALS LABORATORY 0 0 4 2 

CO. No. Course Outcomes Blooms 

level 

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

C508.1 
 Understand the methods and terminologies involved in deep neural 

network, differentiate the learning methods used in Deep-neural nets 
K3 

C508.2 
Identify and apply suitable deep learning approaches for a given 

application.  
K3 

C508.3 
 Design and develop custom deep nets for human-intuitive 

applications  
K2 

C508.4 
 Design of test procedures to assess the efficiency of the developed 

model.  
K2 

C508.5 
Apply and evaluate Pre-trained models to improve the models’ 

performance. 
K3 

COURSE OBJECTIVES: 

• To understand deep neural network frameworks and learn to implement them  

• To learn to use pre-trained models effectively and use them to build potential solutions 

PREREQUISITE: 

• Basics of Neural Network 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C508.1 3 2 - 2 - - - - - - - 1 3 2 

C508.2 3 3 2 - - - - - - - - 1 2 2 

C508.3 3 2 3 2 - - - - - - - 1 2 2 

C508.4 3 - 3 2 - - - - - - - 1 2 3 

C508.5 3 2 - 3 - - - - - - - 1 2 2 



55 

 

 

 
 
 

REFERENCES:  

1. Deep Learning: A Practitioner's Approach, Josh Patterson, Adam Gibson, O'Reilly 

Media, 2017 

2. Applied Deep Learning. A Case-based Approach to Understanding Deep Neural 

Networks, Umberto Michelucci, Apress, 2018. 

3. Deep Learning with TensorFlow: Explore neural networks with Python, Giancarlo 

Zaccone, Md. RezaulKarim, Ahmed Menshawy, Packt Publisher, 2017. 

 

 

 

 

 

 

 

List of Experiment  No. of Credits: 2 

1. Installing Keras, Tensorflow and Pytorch libraries and making use of them. 

2. Implement simple vector addition in TensorFlow. 

3. Implement a Multi-layer Perceptron in TensorFlow/Keras Environment. 

4. Develop a code to design a feed forward neural network. 

5. Develop a code to design object detection and classification for traffic analysis using CNN 

6. Implement a Transfer Learning concept in Image Classification. 

7. Perform Sentiment Analysis using RNN 

8. Implement an LSTM based Auto encoder in TensorFlow/Keras. 

9. Recommendation system from sales data using Deep Learning 

10. Write a program for character recognition using RNN and compare it with CNN 

11. Improve the Deep learning model by fine tuning hyper parameters. 

12. Image generation using GAN 

Total: 60 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Deep Learning Step by Step with Python, N D Lewis, 2016 

 Neural Networks and Deep Learning, Michael Nielsen,, Determination Press 

ONLINE  RESOURCES: 
 

1. http://www.deeplearning.net  

2. https://www.deeplearningbook.org/  

3. https://developers.google.com/machine-learning/crash-course/ml-intro  

4. www.cs.toronto.edu/~fritz/absps/imagenet.pdf  

5. http://neuralnetworksanddeeplearning.com/ 

https://www.deeplearningbook.org/
https://developers.google.com/machine-learning/crash-course/ml-intro
http://www.cs.toronto.edu/~fritz/absps/imagenet.pdf
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COURSE OBJECTIVES: 

• To inculcate the habit of critical thinking 

• To emphasize the importance of reading and effective writing 

• To expose meta-disciplinary research works 

• To cultivate a scholarly habit 
 

PREREQUISITE: 

• Basics of Neural Network 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C509.1 
Define a compelling and viable problem, question, or project by 

exploring the purpose and philosophy on topics in technology 
K3 

C509.2 
Learn to infuse material from primary and secondary sources with 

their own ideas in research papers 
K3 

C509.3 
Understand the stages of writing process which strengthens the 

technical and workplace writing tasks 
K2 

C509.4 
Demonstrate an ability to synthesize and assess arguments in 

scholarly articles and monographs professionally 
K2 

C509.5 Develop Presentation and Communication skills. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

        Note:1: Slight,2: Moderate,3:Substantial 

 

 

Course code 21EE03P Semester V 

Category 
EMPLOYABILITY ENHANCEMENT COURSE 

(EEC) 
L T P C 

Course Title TECHNICAL SEMINAR 1 0 0 1 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C509.1 2 2 - - - - - - 3 2 - 2 2 2 

C509.2 2 2 - - - - - - 3 2 - 2 2 2 

C509.3 2 2 - - - - - - 3 2 - 2 2 2 

C509.4 2 2 - - - - - - 3 2 - 2 2 2 

C509.5 2 2 - - - - - - 3 2 - 2 2 2 
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DOMAINS  No. of Credits: 1 

Students are advised to carry out the projects in the following domains and are not limited to: 

• Data Science 

• Artificial Intelligence 

• Machine Learning 

• Deep Learning 

• Fuzzy Neural Networks 

• Big Data Analytics 

• Internet of Things 

• Cyber Security 

• Cryptography 

• Natural Language Processing 

• Robotics 

• Expert System  

• Computer Vision 

• Reinforcement Learning 

• Image Classification 

• Predictive Analysis  

• Speech Recognition 

• Sentimental Analysis 

• Autonomous Vehicles 

• Anomaly Deduction 

• Pattern Recognition 

• Blockchain Technology 

• Quantum Computing  

• Augmented reality and Virtual Reality 

• Metaverse 

• Large language Models (LLM) 

• GAN 

Total: 30 Periods 
 

ONLINE REFERENCES:  

1. https://www.sciencedirect.com/ 

2. https://www.ncbi.nlm.nih.gov/ 

3. https://www.ncbi.nlm.nih.gov/pmc/ 

4. https://mtccindia.res.in/ 

5. https://www.atcc.org/ 

 

 

 

 

 

 

 

 

 

 

 

http://www.sciencedirect.com/
http://www.sciencedirect.com/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/pmc/
http://www.ncbi.nlm.nih.gov/pmc/
http://www.atcc.org/
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LIST OF PROFESSIONAL ELECTIVE COURSES 

 

S. No. Course Code Engineering Stream Courses 

PROFESSIONAL ELECTIVE - I 

1 21CS551PT Data Warehousing and Data Mining 

2 21EC743PT Digital Image Processing 

3 21HC52T Theory of Computation 

4 21HC642PT Microcontroller and Embedded Systems 

5 21HC563PT Software Testing 
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COURSE OBJECTIVES: 

• Learn the fundamental software housing and mining. 

• Obtain knowledge about technologies of mining. 

• Determine the factors such as price, product positioning, or staff skills, and economic 

indicators, competition, and customer demographics. 

• Learn Data mining is primarily used by the companies with a strong consumer focus. 
 

PREREQUISITE: 

• Basic knowledge about Database Management System 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes Blooms 

level 

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

C551.1 
Understand the fundamentals of Data ware housing and easy access 

to data and user friendly reporting environment. 
K3 

C551.2 

Illustrate and explain perform business analysis with OLAP tools 

and mining pre-processing, visualization techniques for data 

analysis. 

K3 

C551.3 
Apply frequent pattern and association rule mining techniques for 

data analysis 
K2 

C551.4 
Analyze appropriate classification and clustering techniques for data 

analysis 
K2 

C551.5 Apply appropriate concepts of various data mining Techniques K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

       Note:1: Slight,2: Moderate,3:Substantial 

 

Course code 21CS551PT Semester V 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
DATA WAREHOUSING AND DATA MINING 

(Common to CSE(AI&ML), AI&DS and CSE) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C551.1 2 1 1 - - - - - - - - - 3 3 

C551.2 2 1 1 - - - - - - - - - 2 2 

C551.3 2 1 1 - - - - - - - - - 2 2 

C551.4 2 1 1 - - - - - - - - - 2 2 

C551.5 2 1 1 - - - - - - - - - 2 2 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I INTRODUCTION TO DATAWAREHOUSE                     9 

Basic Concepts -Data warehousing Components –Building a Data warehouse –Mapping the Data 

Warehouse to a Multiprocessor Architecture –Database Architectures for Parallel Processing – 

Parallel DBMS Vendors –Multidimensional Data Model DBMS Schemas for Decision Support– 

Data Extraction, Cleanup, and Transformation Tools –Metadata. 

UNIT II ON-LINE ANALYTICAL PROCESSING (OLAP) AND 

INTRODUCTION TO DATA MINING 

9 

Characteristics of OLAP Systems – Typical OLAP Operations, OLAP and OLTP Introduction to 

Data Mining Systems – Knowledge Discovery Process – Data Mining Techniques – Issues – 

applications-Data Objects and attribute types, Statistical description of data, Data Pre-processing – 

Cleaning, Integration, Reduction, Transformation and discretization, Data Visualization, Data 

similarity and dissimilarity measures 

UNIT III DATAMINING-FREQUENTPATTERNANALYSIS 9 

Mining Frequent Patterns, Associations and Correlations – Mining Methods- Pattern Evaluation 

Method – Pattern Mining in Multilevel, Multi-Dimensional Space – Constraint Based Frequent 

Pattern Mining, Classification using Frequent Patterns. 

UNIT IV CLASSIFICATIONANDCLUSTERING   9 

Decision Tree Induction - Bayesian Classification – Rule Based Classification –Classification by 

Back Propagation – Support Vector Machines –– Lazy Learners – Model Evaluation and Selection-

Techniques to improve Classification Accuracy. Clustering Techniques – Cluster analysis-

Partitioning Methods - Hierarchical Methods – Density Based Methods - Grid Based Methods – 

Evaluation of clustering – Clustering high dimensional data- Clustering with constraints, Outlier 

analysis-outlier detection methods. 

UNIT V WEKATOOL 9 

Datasets – Introduction, Iris plants database, Breast cancer database, Auto imports database 

Introduction to WEKA, The Explorer – Getting started, Exploring the explorer, Learning 

algorithms, Clustering algorithms, Association–Rule learners. 

Total: 45 Periods 

 

    

REFERENCES:  

1. K.P. Soman, Shyam Diwakar and V. Ajay, ―Insight into Data Mining Theory and Practice, 

Eastern Economy Edition, Prentice Hall of India, 2006. 

2. Ian H.Witten and Eibe Frank, ―Data mining: Practical Machine Learning Tools and 

Techniques, Elsevier, Second Edition 

 

 

 

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Alex Berson and StephenJ.Smith,―Data Ware housing, Data Mining & amp; OLAP, 

TataMcGraw – Hill Edition, 35th Reprint 2016. 

2. Jiawei Hanand Micheline Kamber, ―Data Mining Concepts and Techniques, Third Edition, 

Elsevier, 2012. 



61 

 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 
 

COURSE OBJECTIVES: 

• To understand the mathematical concept of image and theoretical concept of 

fundamental digital image processing techniques 

• To analyze image enhancement, segmentation, restoration and compression 

techniques 

• To develop algorithm for feature extraction and classification of image 

• To understand the practical techniques for digital image analysis 
 

PREREQUISITE: 

• Digital signal processing 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C552.1 
Explain the digital image and its mathematical representation to 

transform a given image 
K3 

C552.2 
Interpret basic image processing algorithms for image segmentation 

and image enhancement 
K3 

C552.3 
Apply different algorithms for image classification and restoration 

techniques in noisy images 

K2 

C552.4 
Apply the performance of different image recognition and 

compression techniques 

K2 

C552.5 Implement feature extraction and classification for given image K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

        Note:1: Slight,2: Moderate,3:Substantial 

 

Course code 21EC743PT Semester V 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
DIGITAL IMAGE PROCESSING 

(Common to CSE(AI&ML), CSE, IT and ECE)  
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C552.1 3 1 1 - - - - - - - - 1 3 3 

C552.2 3 2 1 - - - - - - - - 1 2 2 

C552.3 3 2 1 - - - - - - - - 1 2 2 

C552.4 3 3 1 - - - - - - - - 1 2 2 

C552.5 3 2 1 - - - - - - - - 1 2 2 
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REFERENCES:  

1. Anerozdemi R, Inverse Synthetic Aperture Radar Imaging with MATLAB 

Algorithms, John Wiley & Sons. 

2. Gonzalez and Woods, Digital Image Processing, Pearson, Third Edition, 2008. 

3. Anil. K. Jain, Fundamentals of Digital Image Processing, PHI, Second Edition,   2004. 

4. Milan SonkaetaI, “Image Processing, Analysis and Machine Vision”, 3rd Edition, Vikas Publishing 

House, 2007. 

 

 

 

 

 

 

 

 

SYLLABUS                                                             No. of Credits: 3 

UNIT I DIGITAL IMAGE FUNDAMENTALS                     9 

Digital image representation, Image I/O and display, Classes and image types, M-function programming, 

Color image representation, Basics of color image processing, conversion of gray to color. 

UNIT II IMAGE TRANSFORMS 9 

2DDFT, DCT, Hadamard Transform, Wavelet transform, Fast wavelet transform Computing and 

visualization of 2D DFT, Color transformation. 

UNIT III IMAGE ENHANCEMENT 9 

Basic intensity transformations – Histogram equalization and specification techniques, Spatial Filtering, 

Frequency domain filtering, Homomorphism filtering. 

UNIT IV IMAGE RESTORATION AND SEGMENTATION 9 

Wiener filtering constrained least squares restoration, Edge detection, Segmentation based on thresholding, 

region-based segmentation and watershed transform, Morphological Processing. Study of Line and Edge 

Detection Techniques 

UNIT V IMAGE COMPRESSION 9 

Compression fundamentals, Variable length Coding, Huffman, Arithmetic coding, Bit plane coding, Run 

Length encoding, Predictive coding, Transform coding, study of lossless compression techniques. 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing', 3rd Edition, Pearson Education, 

2011. 

2. Anil K. Jain, “Fundamentals of Digital Image Processing”, Pearson Education, 2003. 

3. Alberto S. Aguado and Mark S. Nixon, Feature extraction and image processing, Academic Press, Third 

Edition, 2012. 

4. Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing using MATLAB', 2nd Edition, 

McGraw Hill Education, 2017.  
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COURSE OBJECTIVES: 

• To introduce Automata Theory and Regular Languages. 

• To understand Context Free languages and recognizers for different languages 

• To design Turing Machines for various languages. 

• To understand the concepts involved in software development. 

• To gain knowledge on undecidable problems. 
 

PREREQUISITE: 

• Basic knowledge of programming and mathematical skills 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C553.1 Construct automata, regular expression for any pattern K3 

C553.2 Classify Context free grammar for any Construct K3 

C553.3 Illustrate Turing Machines for any language K2 

C553.4 Demonstrate Computation solutions using Turing Machines K2 

C553.5 Identify whether a problem is decidable or not K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

       Note:1: Slight,2: Moderate,3:Substantial 

 

 

 

 

 

Course code                  21HC52T Semester               V 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
THEORY OF COMPUTATION 

(Common to CSE, IT & CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C553.1 2 1 1 - - - - - - - - - 3 3 

C553.2 2 1 1 - - - - - - - - - 2 2 

C553.3 2 1 1 - - - - - - - - - 2 2 

C553.4 2 1 1 - - - - - - - - - 2 2 

C553.5 2 1 1 - - - - - - - - - 2 2 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I AUTOMATA FUNDAMENTAL                                                                                                  9 

Introduction to formal proof – Additional forms of Proof – Inductive Proofs – Finite Automata – 

Deterministic Finite Automata – Non-deterministic Finite Automata – Finite Automata with 

Epsilon Transitions. 

UNIT II REGULAR EXPRESSIONS AND LANGUAGES                                                 9 

Regular Expressions – FA and Regular Expressions – Proving Languages not to be regular – 

Closure Properties of Regular Languages – Equivalence and Minimization of Automata. 

UNIT III CONTEXT FREE GRAMMAR AND LANGUAGES                                          9 

CFG – Parse Trees – Ambiguity in Grammars and Languages – Definition of the Pushdown 

Automata – Languages of Pushdown Automata – Equivalence of Pushdown Automata and CFG, 

Deterministic Pushdown Automata 

UNIT IV PROPERTIES OF CONTEXT FREE LANGUAGES                                          9 

Normal Forms for CFG – Pumping Lemma for CFL – Closure Properties of CFL – Turing 

Machines – Programming Techniques for TM – Universal TM. 

UNIT V UNDECIDABILITY          9 

Non Recursive Enumerable (RE) Language – Undecidable Problem with RE –   Undecidable 

Problems about TM – Post‘s Correspondence Problem (PCB) – Modified PCB – Rice Theorem. 

Total: 45 Periods 

 

 

    

REFERENCES:  

1. H.R. Lewis and C.H. Papadimitriou, ―Elements of the theory of Computation, Second Edition, 

PHI, 2008. 

2. J. Martin, ―Introduction to Languages and the Theory of Computation, Third Edition, TMH, 

2007. 

3. Micheal Sipser, ―Introduction of the Theory and Computation, Third Edition, Cengage 

Learning 2013. 

 

 

 

 

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. J.E. Hopcroft, R. Motwani and J.D Ullman, ―Introduction to Automata Theory, Languages and 

Computations‖, Second Edition, Pearson Education, 2003. 

2. Introduction to Languages and the Theory  of Computation (third edition), by John Martin, 

McGraw-Hill, 2003. 

3. Introduction to Automata Theory, Languages, and Computation (third edition), by John 

Hopcroft, Rajeev Motwani, Jeffrey Ullman, Addison Wesley, 2007. 
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COURSE OBJECTIVES: 

• Differentiate between microprocessors and microcontrollers 

• Explain the architecture of ARM processor with its instruction set. 

•  Identify the applicability of the embedded system 

• Comprehend the real time operating system used for the embedded system. 
 

PREREQUISITE: 

• Digital Electronics 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C554.1 Summarize the basic concepts of processor and memory. K3 

C554.2 Describe the architecture and programming of ARM processor K3 

C554.3 
Outline the instruction set of 8051 and ARM microcontroller to 

Efficient programs 
K2 

C554.4 
Demonstrate the system design techniques to develop software for 

Embedded systems. 
K2 

C554.5 
Apply the concepts in real-time applications using embedded- 

System. 
K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

 Note:1: Slight,2: Moderate,3:Substantial 

 

Course code 21HC642PT Semester V 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
MICROCONTROLLER AND EMBEDDED 

SYSTEMS 
(Common to CSE(AI&ML) and CSE) 

3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C554.1 2 1 - - - - - - - - - 1 2 2 

C554.2 2 1 - - - - - - - - - 1 2 - 

C554.3 2 1 1 - - - - - - - - 1 3 2 

C554.4 3 2 1 - - - - - - - - 1 3 2 

C554.5 3 2 1 - - - - - - - - 1 3 2 
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REFERENCES:  

1. Introduction to Embedded Systems - Shibu K.V, Mc Graw Hill, 2009 

2. Embedded Systems Lyla, Pearson, 2013 

3. Steve Furber ARM System on Chip Architecture, 2010, 2nd Edition, Addison Wesley, United 

States 

4. Technical Reference Manual CORTEX M-3, ARM, 2010, United States 

 

 

 

 

 

 

 

 

  

SYLLABUS                                                             No. of Credits: 3 

UNIT I INTRODUCTION TO MICROCONTROLLERS                     9 

Microprocessors Vs Microcontrollers; Classification – bits, memory architecture, ISA; Little Endian Vs Big 

Endian- Micro-controller architecture 8051, PIC, and ARM– Timers, Interrupts, Register Architecture 

(banks), PSW register, Memory architecture. 

UNIT II ARM CORE BASED MICROCONTROLLER 9 

ARM Design Philosophy; Overview of ARM architecture, Architecture of LPC214X ;States ARM, 

Thumb, Jazelle; Registers, Modes; Conditional Execution; Pipelining; Vector Tables; Exception 

handling-, Memory Addressing, IO ports, Timers/counter 

UNIT III ARM INSTRUCTION SET 9 

ARM Instruction- Thumb Instruction-Thumb Registers, ARM Thumb interworking, branch 

instruction, data processing instruction, single/multiple load store instruction, Stack  Instruction, 

SWI instruction, conditional Execution. 

UNIT IV I/O INTERFACING TECHNIQUES AND PROGRAMMING TOOLS 9 

Memory interfacing, A/D, D/A, timers, watch-dog timer, counters, encoder decoder, UART, PWM, 

Interrupts, Displays, Sensors and actuators interfacing- Evolution of embedded Programming tools, 

Modelling programs 

UNIT V RTOS AND NETWORKING PROTOCOLS 9 

Classification of Real time system, Real time scheduling schemes EDF-RMS Hybrid Techniques, eCOS, 

POSIX, Proto threads- Inter Integrated Circuits (I2C), Controller Area Network, Embedded Ethernet 

Controller, RS232, Bluetooth, Zigbee, Wi-Fi 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Embedded System Design a Unified HW. SW Introduction, by Vahid G Frank and Givargis 

Tony, John Wiley Sons, 2006. 

2. Wayne Wolf, Computers as Components Principles of Embedded Computing System Design, 

Morgan Kaufman Publishers, 2008  

3. Embedded Systems Architecture, Programming and Design, by Raj Kamal, TMH, 2011 

4. Andrew N.Sloss, Dominic Symes, Chris Wright, ARM Developers Guide, 2010, 1st Edition, 

Elsevier, United States 
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COURSE OBJECTIVES: 

• To learn the criteria for test cases. 

• To learn the design of test cases. 

• To understand test management and test automation techniques. 

• To apply test metrics and measurements. 
 

PREREQUISITE: 

• Basic Knowledge in Software Engineering. 

• Basic Knowledge in Programming Skills. 

COURSE OUTCOMES 
 

CO. No. Course Outcomes 
Blooms 

level 

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

C555.1 
Design test cases suitable for a software development for different 
domains 

K3 

C555.2 Identify suitable tests to be carried out K3 

C555.3 Understand test plans based on the document. K2 

C555.4 Apply Document test plans and test cases designed. K2 

C555.5 Develop and validate a test plan using automatic testing tool. K3 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

Note:1: Slight,2: Moderate,3:Substantial 

 

 

 

 

 

 

Course code 21HC563PT Semester V 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
SOFTWARE TESTING 

(Common to CSE(AI&ML), CSE and IT) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C555.1 3 2 1          3 3 
C555.2 3 2 2          2 2 
C555.3 3 1 1 - - - - - - - - - 2 2 
C555.4 3 2 2  - - - - - - - - 2 2 
C555.5 3 1 1  - - - - - - - - 2 2 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I INTRODUCTION                     9 

Testing as an Engineering Activity – Testing as a Process – Testing Maturity Model- Testing axioms – Basic 

definitions – Software Testing Principles – The Tester‘s Role in a Software Development Organization – 

Origins of Defects – Cost of defects – Defect Classes – The Defect Repository and Test Design –Defect 

Examples- Developer/Tester Support of Developing a Defect Repository. 

UNIT II TEST CASE DESIGN STRATEGIES 9 

Test case Design Strategies – Using Black Box Approach to Test Case Design – Boundary Value Analysis – 

Equivalence Class Partitioning – State based testing – Cause-effect graphing – Compatibility testing – user 

documentation testing – domain testing - Random Testing – Requirements based testing – Using White Box 

Approach to Test design – Test Adequacy Criteria – static testing vs. structural testing – code functional 

testing – Coverage and Control Flow Graphs – Covering Code Logic – Paths – code complexity testing – 

Additional White box testing approaches- Evaluating Test Adequacy Criteria 

UNIT III LEVELS OF TESTING 9 

The need for Levels of Testing – Unit Test – Unit Test Planning – Designing the Unit Tests – The Test 

Harness – Running the Unit tests and Recording results – Integration tests – Designing Integration Tests – 

Integration Test Planning – Scenario testing – Defect bash elimination System Testing – Acceptance testing 

– Performance testing – Regression Testing – Internationalization testing – Ad-hoc testing – Alpha, Beta 

Tests – Testing OO systems – Usability and Accessibility testing – Configuration testing –Compatibility 

testing – Testing the documentation – Website testing. 

UNIT IV TEST MANAGEMENT 9 

People and organizational issues in testing – Organization structures for testing teams – testing services – 

Test Planning – Test Plan Components – Test Plan Attachments – Locating Test Items – test management – 

test process – Reporting Test Results – Introducing the test specialist- Skills needed by a test specialist- 

Building a Testing Group- The Structure of Testing Group- .The Technical Training Program 

UNIT V TEST AUTOMATION 9 

Software test automation – skills needed for automation – scope of automation – design and architecture for 

automation – requirements for a test tool – challenges in automation – Test metrics and measurements – 

project, progress and productivity metrics. 

Total: 45 Periods 
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REFERENCES:  

1. Naresh Chauhan, “Software Testing Principles and Practices”, Oxford University Press, New 

Delhi, 2010 

2. Ilene Burnstein, ―Practical Software Testing‖, Springer International Edition, 2003 

3. Boris Beizer,‖ Software Testing Techniques‖ – 2nd Edition, Van Nostrand Reinhold, New York, 

1990. 

4. Aditya P. Mathur, ―Foundations of Software Testing _ Fundamental Algorithms and 

Techniques‖, Dorling Kindersley (India) Pvt. Ltd., Pearson Education, 2008. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Srinivasan Desikan and Gopalaswamy Ramesh, ―Software Testing – Principles and 

Practices‖, Pearson Education, 2017. 

2. Ron Patton, ―Software Testing‖, Second Edition, Sams Publishing, Pearson 

Education, 2007. AU Library.com 

ONLINE REFERENCES:  

1. http://www.wideskills.com/java-tutorial/java-control-flow-statements 

2. https://en.wikipedia.org/wiki/Collaboration_tool 

3. https://www.tutorialspoint.com/javascript/javascript_html_dom.htm 

4. https://www.tutorialspoint.com/php/php_function_reference.htm 

http://www.wideskills.com/java-tutorial/java-control-flow-statements
https://en.wikipedia.org/wiki/Collaboration_tool
https://www.tutorialspoint.com/javascript/javascript_html_dom.htm
https://www.tutorialspoint.com/php/php_function_reference.htm
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VI SEMESTER  
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SEMESTER VI 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21HI52T Data Analytics PCC 40 60 100 3 0 0 3 

2 21ML62T Computer Vision PCC 40 60 100 3 0 0 3 

3 21CS815PT Natural Language Processing PCC 40 60 100 3 0 0 3 

4 21CS645PT Speech Processing PCC 40 60 100 3 0 0 3 

5 - Professional Elective - II PEC 40 60 100 3 0 0 3 

PRACTICAL 

6 21AI57P Data Analytics Laboratory PCC 60 40 100 0 0 4 2 

7 21ML67P Computer Vision Laboratory PCC 60 40 100 0 0 4 2 

8 21EE02P Mini Project - II EEC 60 40 100 0 0 2 1 

9 21EE04P Internship EEC 100 - 100 0 0 0 1 

TOTAL 21 
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Course code 21HI52T Semester VI 

Category PROFESSIONAL CORE COURSE (PEC) L T P C 

Course Title 
DATA ANALYTICS 

Common to IT and CSE(AI&ML) 
3 0 0 3 

COURSE OBJECTIVES: 

● To study the basic inferential statistics and sampling distribution.  

● To understand the concept of estimation of parameters using fundamental tests and testing of 

hypotheses.  

● To understand the techniques of analysis of variance.  

● To gain knowledge in predictive analytics techniques.  

● To perform a case study with any available sample data sets.  

 

PREREQUISITE: 

 

● Basic knowledge of  data science 

 

COURSE OUTCOMES: 

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C601.1 Understand the concept of sampling K2 

C601.2 Apply the knowledge to derive hypotheses for given data K3 

C601.3 Demonstrate the skills to perform various tests in the given data  K3 

C601.4 Ability to derive inference using Predictive Analytics  K3 

C601.5 Perform statistical analytics on a data set  K4 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C601.1 3 2 1 1 - - - - - - - - 3 3 

C601.2 3 2 1 1 - - - - - - - - 1 2 

C601.3 3 2 1 1 - - - - - - - - 2 1 

C601.4 2 2 1 1 - - - - - - - - 1 2 

C601.5 2 2 1 1 - - - - - - - - 1 2 

 

       Note: 1: Slight, 2: Moderate, 3: Substantial 
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 SYLLABUS                                                                    No. of Credits:   3 

UNIT I  INFERENTIAL STATISTICS-I                                                                     9 

Populations – samples – random sampling – probability and statistics Sampling distribution – 

creating a sampling distribution – mean of all sample means – standard error of the mean – other 

sampling distributions  Hypothesis testing – z-test – z-test procedure – statement of the problem – 

null hypothesis – alternate hypotheses – decision rule – calculations – decisions - interpretations  

 

UNIT II  INFERENTIAL STATISTICS II                 9                                                                             

Why hypothesis tests? – Strong or weak decisions – one-tailed and two-tailed tests – case studies 

Influence of sample size – power and sample size Estimation – point estimate – confidence interval – 

level of confidence – effect of sample size. 

 

UNIT III  T-TEST                                                                                  9 

T-test for one sample – sampling distribution of t – t-test procedure – degrees of freedom – estimating 

the standard error – case studies t-test for two independent samples – statistical hypotheses – 

sampling distribution – test procedure – p-value – statistical significance –    estimating effect size – 

meta analysis t-test for two related samples 

 

UNIT IV  ANALYSIS OF VARIANCE                                    9 

F-test – ANOVA – estimating effect size – multiple comparisons – case studies Analysis of variance 

with repeated measures Two-factor experiments – three f-tests – two-factor ANOVA – other types of 

ANOVA Introduction to chi-square tests. 

 

UNIT  V     PREDICTIVE ANALYTICS                                                                                 9 

Linear least squares – implementation – goodness of fit – testing a linear model – weighted 

resampling Regression using Stats Models – multiple regression – nonlinear relationships – logistic 

regression – estimating parameters – accuracy Time series analysis – moving averages – missing 

values – serial correlation – autocorrelation Introduction to survival analysis- Case Studies - Real 

Time Sentiment Analysis, Stock Market Predictions-Weka Tool 

      Total: 45 Periods 

LEARNING RESOURCES:  

 

TEXT BOOKS: 

1. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2023.  

2. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea Press, 2021. 

[Unit V] 

REFERENCES:  
1. David Spiegelhalter, “The Art of Statistics: Learning from Data”, Pelican Books, 2020.  

2. Peter Bruce, Andrew Bruce, and Peter Gedek, “Practical Statistics for Data Scientists”, 

Second Edition, O’Reilly Publishers, 2020.  

3. Charles R. Severance, “Python for Everybody: Exploring Data in Python 3”, Shroff 

Publishers, 2017.  

4. Bradley Efron and Trevor Hastie, “Computer Age Statistical Inference”, Cambridge 

University Press, 2016. 
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Course code 21ML62T Semester VI 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title COMPUTER VISION 3 0 0 3 

 

 COURSE OBJECTIVES:  

• To understand the fundamental concepts related to Image formation and processing. 

• To learn feature detection, matching and detection 

• To become familiar with feature-based alignment and motion estimation 

• To develop skills on 3D reconstruction 

• To understand image based rendering and recognition 

 

PREREQUISITE:  

Basic Programming Skills, Image Processing Concepts and Probability. 

 

COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C602.1 
Understand basic knowledge, theories and methods in image 

processing and computer  vision. 
K2 

C602.2 
Implement basic and some advanced image processing techniques 

in OpenCV. K2 

C602.3 
Apply 2D a feature-based based image alignment, segmentation 

and motion estimations. 
K3 

C602.4   Apply 3D image reconstruction techniques K3 

C602.5 
Design and develop innovative image processing and computer 

vision applications.  K5 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C602.1 3 2 1 1 - - - - - - - - 3 3 

C602.2 3 2 1 1 - - - - - - - - 1 2 

C602.3 3 2 1 1 - - - - - - - - 2 1 

C602.4 2 2 1 1 - - - - - - - - 1 2 

C602.5 2 2 1 1 - - - - - - - - 1 2 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I  INTRODUCTION TO IMAGE FORMATION AND PROCESSING 9 

Computer Vision - Geometric primitives and transformations - Photometric image formation - The 

digital camera - Point operators - Linear filtering - More neighborhood operators - Fourier transforms- 

Pyramids and wavelets - Geometric transformations - Global optimization. 

UNIT II FEATURE DETECTION, MATCHING AND SEGMENTATION   9 

Points and patches - Edges - Lines - Segmentation - Active contours - Split and merge - Mean shift 

and mode finding - Normalized cuts - Graph cuts and energy-based methods. 

UNIT III FEATURE-BASED ALIGNMENT & MOTION ESTIMATION    9 

2D and 3D feature-based alignment - Pose estimation - Geometric intrinsic calibration - 

Triangulation- Two-frame structure from motion - Factorization - Bundle adjustment - Constrained 

structure and motion - Translational alignment - Parametric motion - Spline-based motion - Optical 

flow - Layered motion- Background Abstraction 

UNIT IV 3D RECONSTRUCTION   9 

Shape from X - Active range finding - Surface representations - Point-based representations- 

Volumetric representations - Model-based reconstruction - Recovering texture maps and albedosos-

Depth Estimation  

UNIT V IMAGE-BASED RENDERING AND RECOGNITION     9 

View interpolation Layered depth images - Light fields and Lumi graphs - Environment mattes - 

Video-based rendering-Yolo Based Object detection - Face recognition - Instance recognition - 

Category recognition - Context and scene understanding- Recognition databases and test sets. 

                                                                                                                                 Total: 45 Periods 

LEARNING RESOURCES:  

 

TEXT BOOKS: 

1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer- Texts in 

Computer Science, Second Edition, 2022. 

2. Computer Vision: A Modern Approach, D. A. Forsyth, J. Ponce, Pearson Education, Second 

Edition, 2021. 

REFERENCES:  
1. Richard Hartley and Andrew Zisserman, Multiple View Geometry in Computer Vision, 

Second Edition, Cambridge University Press, March 2020. 

2. E. R. Davies, Computer and Machine Vision, Fourth Edition, Academic Press, 2021. 

 

 

 

 

 

 

 

 



 

76 
 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

Course code 21CS815PT Semester VI 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title NATURAL LANGUAGE PROCESSING 3 0 0 3 

 

 COURSE OBJECTIVES:                                                                                                            

• To learn the fundamentals of natural language processing 

• To know the techniques for word-level analysis. 

• To understand the significance of Syntactic analysis. 

• To understand the role of semantics and pragmatics. 

• To learn discourse algorithms and various lexical resources. 

 

 PREREQUISITE:  

• Basic understanding of Compiler Design, Python and Machine Learning 

• Basic knowledge of Probability, Theory of Computation and Calculus 
 

COURSE OUTCOMES:  

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C603.1 Apply the fundamentals of natural language processing. K3 

C603.2 Illustrate word level analysis. K2 

C603.3 Analyze the syntax using various methods. K4 

C603.4 Understand the role of semantics and pragmatics. K2 

C603.5 Utilize discourse algorithms and various lexical resources. K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C603.1 
2 2 - - - - - - - - - - 1 1 

C603.2 3 2 2 1 - - - - - - - - 1 1 

C603.3 2 2 1 - - - - - - - - - 1 1 

C603.4 2 1 1 1 - - - - - - - - 1 1 

C603.5 2 2 1 1 - - - - - - - - 1 1 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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SYLLABUS  No. of Credits: 3 

UNIT I INTRODUCTION       9 

Origins and  challenges of NLP –  Language Modeling: Grammar-based LM,  Statistical  LM  - 

Regular Expressions, Finite-State Automata – English Morphology, Transducers for lexicon and 

rules, Tokenization, Detecting and Correcting Spelling Errors. 

UNIT II WORD LEVEL ANALYSIS      9 

Unsmoothed N-grams, Evaluating N-grams, Smoothing, Interpolation and Backoff – Word Classes, 

Part-of-Speech Tagging, Rule-based, Stochastic and Transformation-based tagging, Issues in PoS 

tagging – Hidden Markov and Maximum Entropy models. 

UNIT III SYNTACTIC ANALYSIS      9 

Context-Free Grammars, Grammar rules for English, Treebanks, Normal Forms for grammar – 

Dependency Grammar – Syntactic Parsing, Ambiguity, Dynamic Programming parsing – Shallow 

parsing – Probabilistic CFG, Probabilistic CYK, Probabilistic Lexicalized CFGs - Feature 

structures, Unification of feature structures. 

UNIT IV SEMANTICS AND PRAGMATICS       9 

Requirements for representation, First-Order Logic, Description Logics – Syntax-Driven Semantic 

analysis, Semantic attachments – Word Senses, Relations between Senses, Thematic Roles, 

selectional restrictions – Word Sense Disambiguation, WSD using Supervised, Dictionary & 

Thesaurus, Bootstrapping methods – Word Similarity using Thesaurus and Distributional methods. 

UNIT V DISCOURSE ANALYSIS AND LEXICAL RESOURCES      9 

Discourse segmentation, Coherence – Reference Phenomena, Anaphora Resolution using Hobbs 

and Centering Algorithm – Coreference Resolution – Resources: Porter Stemmer, Lemmatizer, 

Penn Treebank, Brill's Tagger, WordNet, PropBank, FrameNet, Brown Corpus, British National 

Corpus (BNC). 

Total: 45 Periods 

 

 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Daniel Jurafsky, James H. Martin, “Speech and Language Processing: An Introduction to 

Natural Language Processing, Computational Linguistics and Speech”, Pearson 

Publication, 2019. 

 
REFERENCES: 
1. Steven Bird, Ewan Klein and Edward Loper, “Natural Language Processing with Python”, 

First Edition, O’Reilly Media, 2009. 

2. Breck Baldwin, “Language Processing with Java and LingPipe Cookbook”, Atlantic 

Publisher, 2015. 

3. Richard M Reese, “Natural Language Processing with Java”, O’Reilly Media, 2015. 
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Course code 21CS645PT Semester VI 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title SPEECH PROCESSING 3 0 0 3 

 

 COURSE OBJECTIVES: 

• To understand the fundamentals of the speech processing 

• Explore the various speech models 

• Gather knowledge about the phonetics and pronunciation processing 

• Perform wavelet analysis of speech 

• To understand the concepts of speech recognition 
 

 PREREQUISITE: 

• Fundamentals differential calculus and Probability. 

 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C604.1 Create new algorithms with speech processing K6 

C604.2 Apply new speech models K3 

C604.3 Evaluate various language phonetic analysis K5 

C604.4 Create a new speech identification system K6 

C604.5 Understand a new speech recognition system K2 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C604.1 
2 1 3 - - - - - - - - - 3 3 

C604.2 3 2 1 - - - - - - - - - 2 2 

C604.3 2 2 3 - - - - - - - - - 2 2 

C604.4 3 2 - 1 - - - - - - - - 2 2 

C604.5 3 - - 2 1 - - - - - - - 2 2 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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SYLLABUS             No. of Credits:3 

UNIT I INTRODUCTION 9 

Introduction - knowledge in speech and language processing – production and classification of 

speech sounds-ambiguity - models and algorithms- language - thought - understanding - regular 

expression and automata - words & transducers –N grams 

UNIT II SPEECH MODELLING 9 

Word classes and part of speech tagging – hidden markov model – computing likelihood: the 

forward algorithm – training hidden markov model – maximum entropy model – transformation- 

based tagging – evaluation and error analysis – issues in part of speech tagging 

– noisy channel model for spelling 

UNIT III SPEECH PRONUNCIATION AND SIGNAL PROCESSING 9 

Phonetics - speech sounds and phonetic transcription - articulatory phonetics - phonological categories 

and pronunciation variation - acoustic phonetics and signals - phonetic resources - articulatory and 

gestural phonology 

UNIT IV SPEECH IDENTIFICATION 9 

Speech synthesis - text normalization - phonetic analysis - prosodic analysis – diphone wave form synthesis 

- unit selection waveform synthesis – evaluation 

UNIT V SPEECH RECOGNITION   9 

Automatic speech recognition - architecture - applying hidden markov model - feature extraction: mfcc vectors - 

computing acoustic likelihoods - search and decoding - embedded training - multipass decoding: n-best   lists   

and   lattices-   a*   (‗stack‗)   decoding     -   context-dependent   acoustic   models:   triphones   - discriminative 

training - speech recognition by humans 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Daniel Jurafsky and James H. Martin, ― Speech and Language Processing: An 

Introduction to Natural Language Processing, Computational Linguistics and Speech 

Recognition‖, Person education, nov 2022. 

 

REFERENCES: 
1. Kai-Fu Lee, ―Automatic Speech Recognition‖, The Springer International Series in 

Engineering and Computer Science, 2020. 

2. Himanshu Chaurasiya, ―Soft Computing Implementation of Automatic Speech Recognition‖, 

LAP Lambert Academic Publishing, 201. 

3. Claudio Becchetti, Klucio Prina Ricotti, ―Speech Recognition: Theory and C++ 

implementation, Wiley publications 2020. 

4. Ikrami Eldirawy , Wesam Ashour, ―Visual Speech Recognition‖, Wiley publications , 2021. 
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List of Professional Elective Courses 

 

S. No. Course Code Engineering Stream Courses 

PROFESSIONAL ELECTIVE-II 

1 21HM812PT Total Quality Management  

2 21CS641PT  Social Network Analysis  

3 21CS752PT Database and Web Application  

4 21ML654PT Object Oriented Software Engineering  

5 21HI812PT Human Computer Interaction  
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COURSE OBJECTIVES: 

● To facilitate the understanding of Quality Management principles and process. 

● Learn Tools and Techniques for Quality Improvement 

● Develop Skills for Problem Solving and Decision Making 

● Enhance Knowledge of Quality Standards and Models 

● Promote a Culture of Quality and Leadership 

PREREQUISITE: 

● Basic Engineering Knowledge 

COURSE OUTCOMES: 

CO. No. Course Outcomes Blooms level 

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

C651.1 Understand quality concepts and philosophies of TQM K2 

C651.2 Apply TQM principles and concepts of continuous improvement K3 

C651.3 
Apply and analyze the quality tools, management tools and statistical 

fundamentals to improve quality 
K3 

C651.4 Understand the TQM tools as a means to improve quality K2 

C651.5 Remember and understand the quality systems and procedures adopted K2 

 
COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

Note: 1: Slight, 2: Moderate, 3: Substantial 

 

VEL TECH HIGH TECH  

Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 
An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

Course code 21HM812PT Semester VI 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
TOTAL QUALITY MANAGEMENT 

(Common for Mechanical, Biotech, Chemical, ECE, IT, 

CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 PSO-3 

C651.1 3 - - - - 2 1 - 2 1 1 1 - 1 - 

C651.2 3 - - - - 2 1 - 2 1 1 1 - 1 - 

C651.3 3 - - - - 2 1 - 2 1 1 1 - 1 - 

C651.4 3 - - - - 2 1 - 2 1 1 1 - 1 - 

C651.5 3 - - - - 2 1 - 2 1 1 1 - 1 - 
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SYLLABUS                                                            No. of Credits: 3 

UNIT I INTRODUCTION                 9 

Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of product 

and service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and 

Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, Customer 

complaints, Customer retention. 

UNIT II TQM PRINCIPLES 9 

Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee 

involvement - Motivation, Empowerment, Team and Teamwork, Recognition and Reward, 

Performance appraisal - Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier 

partnership - Partnering, Supplier selection, Supplier Rating 

UNIT III TQM TOOLS AND TECHNIQUES I 9 

The seven traditional tools of quality - New management tools - Six sigma: Concepts, Methodology, 

applications to manufacturing, service sector including IT - Bench marking - Reason to bench mark, 

Bench marking process - FMEA - Stages, Types 

UNIT IV      TQM TOOLS AND TECHNIQUES II 9 

Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss 

function - TPM - Concepts, improvement needs - Performance measures. 

UNIT V QUALITY SYSTEMS 9               

Introduction- Benefits of ISO Registration- ISO 9000 Series of Standards- Sector-Specific Standards-

AS 9100, TS16949 and TL 9000- ISO 9001 Requirements- Implementation- Documentation- Internal 

Audits- Registration- ISO 14000 Series Standard- Concepts of ISO 14001- Requirements of ISO 

14001- Benefits of EMS. Case studies of TQM implementation in manufacturing and service sectors 

including IT. 

                                                                                                                                 Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. 
Poornima M Charantimath, “Total Quality Management”, Pearson Education, Fourth Edition, 

2022. 

2. Dale H.Besterfiled, Carol B.Michna, Glen H. Besterfield, Mary B.Sacre, Hemant 

Urdhwareshe and Rashmi Urdhwareshe, “Total Quality Management”, Pearson Education 

Asia, Revised Third Edition, Indian Reprint, Sixth Impression, 2013. 

 

REFERENCES:  

1. Joel.E. Ross, “Total Quality Management – Text and Cases”, Routledge, 2017.  

2. Kiran.D.R, “Total Quality Management: Key concepts and case studies”, Butterworth –

Heinemann Ltd, 2016.  

3.  Itay Abuhav, “ISO 9001: 2015 - A Complete Guide to Quality Management Systems”, CRC 

press, 2017. 

4. https://archive.nptel.ac.in/courses/110/104/110104080/ 

 

https://www.amazon.in/Itay-Abuhav/e/B004QV5R9I/ref=dp_byline_cont_book_1
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Course code 21CS641PT Semester VI 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title SOCIAL NETWORK ANALYSIS 3 0 0 3 

COURSE OBJECTIVES:  

• To understand the concept of semantic web and related applications. 

• To learn knowledge representation using ontology. 

• To understand human behavior. 

• To understand social web and related communities. 

• To learn visualization of social networks. 

 

 PREREQUISITE:  

• Basic understanding of networks. 

 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C652.1 Develop semantic web related applications. K2 

C652.2 Represent knowledge using ontology. K2 

C652.3 Predict human behaviour K2 

C652.4 Develop social web and related communities. K2 

C652.5 Visualize social networks. K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C652.1 2 1 1 - - - - - - - - - 3 3 

C652.2 2 1 1 - - - - - - - - - 2 2 

C652.3 2 1 1 - - - - - - - - - 2 2 

C652.4 2 1 1 - - - - - - - - - 2 2 

C652.5 2 1 1 - - - - - - - - - 2 2 

Note:1:Slight,2: Moderate,3:Substantial 
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SYLLABUS                No. of Credits: 3 

UNIT I INTRODUCTION           9 

Introduction to Semantic Web: Limitations of current Web - Development of Semantic Web - 

Emergence of the Social Web - Social Network analysis: Development of Social Network Analysis 

- Key concepts and measures in network analysis - Electronic sources for network analysis: 

Electronic discussion networks, Blogs and online communities - Web-based networks - Applications 

of Social Network Analysis. 

UNIT II MODELLING, AGGREGATING AND KNOWLEDGE 

REPRESENTATION 

     9 

Ontology and their role in the Semantic Web: Ontology-based knowledge Representation - Ontology 

languages for the Semantic Web: Resource Description Framework - Web Ontology Language - 

Modelling and aggregating social network data: State-of-the-art in network data representation - 

Ontological representation of social individuals - Ontological representation of social relationships - 

Aggregating and reasoning with social network data – Advanced representations. 

UNIT III EXTRACTION AND MINING COMMUNITIES IN WEB SOCIAL 

NETWORKS 

     9 

Extracting evolution of Web Community from a Series of Web Archive - Detecting communities in 

social networks - Definition of community - Evaluating communities - Methods for community 

detection and mining - Applications of community mining algorithms - Tools for detecting 

communities social network infrastructures and communities - Decentralized online social networks 

- Multi-Relational characterization of dynamic social network communities. 

UNIT IV PREDICTING HUMAN BEHAVIOUR AND PRIVACY ISSUES    9 

Understanding and predicting human behaviour for social communities - User data management - 

Inference and Distribution - Enabling new human experiences - Reality mining - Context - 

Awareness - Privacy in online social networks - Trust in online environment - Trust models based on 

subjective logic - Trust network analysis - Trust transitivity analysis - Combining trust and 

reputation - Trust derivation based on trust comparisons - Attack spectrum and countermeasures. 

UNIT V VISUALIZATION AND APPLICATIONS OF SOCIAL NETWORKS   9 

Graph theory - Centrality - Clustering - Node-Edge Diagrams - Matrix representation - Visualizing 

online social networks, Visualizing social networks with matrix-based representations - Matrix and 

Node-Link Diagrams - Hybrid representations - Applications - Cover networks - Community welfare 

- Collaboration networks - Co-Citation networks. 

Total: 45 Periods 
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 LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Peter Mika, ―Social Networks and the Semantic Web, Springer 2021. 

2. Borko Furht, ―Handbook of Social Network Technologies and Applications, Springer, 2017. 

3 Ryan Light , James Moody, ―The Oxford Handbook of Social Networks, Oxford 
University Press, 2020 

 
 

REFERENCES: 

  1. 
Guandong Xu ,Yanchun Zhang and Lin Li, ―Web Mining and Social Networking – 
Techniques and applications, First Edition, Springer, 2011. 

   2. 

Dion Goh and Schubert Foo, ―Social information Retrieval Systems:

 Emerging 
Technologies and Applications for Searching the Web Effectively, IGI Global 
Snippet, 2008. 

  3. 
Max Chevalier, Christine Julien and Chantal Soulé-Dupuy, ―Collaborative and Social 

Information Retrieval and Access: Techniques for Improved user Modelling, IGI Global 

Snippet, 2009. 

 4. John G. Breslin, Alexander Passant and Stefan Decker, ―The Social Semantic Web, 

Springer, 2009. 

     5. 

Dion Goh and Schubert Foo, ―Social information Retrieval Systems:

 Emerging 

Technologies and Applications for Searching the Web Effectively, IGI Global 
Snippet, 2008. 
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Course code 21CS752PT Semester VI 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title DATABASE AND WEB APPLICATION 3 0 0 3 
 

 

 
 

 

 
 

 
  

COURSE OBJECTIVES:  

• To design and implement databases 

• To understand the principles of data modeling, and develop web  applications that interact 

with databases 

• To learn about SQL, database management systems, and the integration  of Databases into 

web development frameworks 

• To equip them with the skills needed to create efficient and secure web applications. 

• To develop skills to manage the various phases involved in database management 

and web applications. 

• To deliver successful software projects that support organization‘s strategic goals. 

 PREREQUISITE:  

• Basic understanding of Database management Systems  

• Basic knowledge of Internet Programming 
 COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

Level 

On successful completion of this Course, students will be able to 

C653.1 Understand Database design and its implementation K2 

C653.2 
Gain extensive knowledge about the principles of data modelling and 

develop web applications. 
K3 

C653.3 
Obtain adequate knowledge about SQL, database management systems, 

and the integration of databases into web development frameworks. 
K3 

C653.4 
Equip with the skills needed to create efficient and secure web 
applications. 

K3 

C653.5 
Understand the various phases involved in database 

management and web applications. 
K3 

C653.6  Learn web application process correlated with database management K3 
 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C653.1 2 1 - - - - - - - - - - 1 1 

C653.2 2 1 1 - - - - - - - - - 1 1 

C653.3 2 1 - - - - - - - - - - 1 1 

C653.4 2 1 1 - - - - - - - - - 1 1 

C653.5 2 1 - - - - - - - - - - 1 1 

C653.6 2 1 - - - - - - - - - - 1 1 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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SYLLABUS  No. of Credits: 3 

UNIT I Introduction to Databases and Web Application 9 

Overview of web development and its components-Basics of HTML, CSS, and JavaScript Database 

Fundamentals-Overview of relational databases (e.g., MySQL, PostgreSQL)-Designing a database 

schema-SQL basics: queries, updates, and joins-Understanding databases and different types (SQL, 

NoSQL) 

UNIT II Frontend Development and Version Control and Collaboration 9 

Setting up a frontend project using a framework (e.g., React)-Components and state management- 

Handling user input and forms ,Introduction to Git and GitHub-Collaborative coding using version 

control-Branching, merging, and pull requests 

UNIT III Backend Development with Database,Node.js and Express 9 

Introduction to backend development-Setting up a backend project with Node.js and Express- 

Creating RESTful API endpoints - Connecting the backend to a database - Implementing CRUD 

operations- Handling database migrations 

UNIT IV Authentication and Authorization 9 

Implementing user authentication, Interactive Pages: Searching -More Interactive Pages -Updates with 

forms -Authentication: Working with Logins and Sessions -Securing API endpoints-Role- based 

access control 

UNIT V Frontend-Backend Integration 9 

Consuming APIs in the frontend-Handling asynchronous requests-Error handling and validation. 
 

Total: 45 Periods 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Bryan and Vincent, “Web Application Security, A Beginners Guide”,McGraw-Hill, 2011. 

2. Michael Gertz and SushilJajodia, “Handbook of Database Security— Applications andTrends”, 

Springer, 2008. 
 

 

REFERENCES: 

1. Alfred Basta, Melissa Zgola, “Database Security”, Course Technology, 2012. 

2. Bhavani Thuraisingham, “Database and Applications Security”, Integrating Information Security 

and Data Management, Auerbach Publications, 2005. 
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Course code 21ML654PT Semester VI 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title OBJECT ORIENTED SOFTWARE ENGINEERING 3 0 0 3 

 
 

COURSE OBJECTIVES:  

• To understand Software Engineering Lifecycle Models 

• To Perform software requirements analysis 

• To gain knowledge of the System Analysis and Design concepts using UML. 

• To understand software testing and maintenance approaches 

• To work on project management scheduling using DevOps.  

 PREREQUISITE:  

• Basic knowledge of Software Engineering 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms level 

On successful completion of this Course, students will be able to 

C654.1 Compare various Software Development Lifecycle Models K2 

C654.2 Evaluate project management approaches as well as cost and 

schedule estimation strategies. K3 

C654.3 Design and perform formal analysis on specifications. K2 

C654.4 Use UML diagrams for analysis and design. K2 

C654.5 Architect and design using architectural styles and design patterns, 

and test the system 
K2 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C654.1 3 2 1 1 - - - - - - - - 3 3 

C654.2 3 2 1 1 - - - - - - - - 1 2 

C654.3 3 2 1 1 - - - - - - - - 2 1 

C654.4 2 2 1 1 - - - - - - - - 1 2 

C654.5 2 2 1 1 - - - - - - - - 1 2 

 Note: 1: Slight, 2: Moderate, 3: Substantial 
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 SYLLABUS  No. of Credits: 3 

 

UNIT I: SOFTWARE PROCESS AND AGILE DEVELOPMENT                             9 

Introduction to Software Engineering, Software Process, Perspective and Specialized Process Models –

Introduction to Agility-Agile process-Extreme programming-XP Process-Case Study. 

UNIT II: REQUIREMENTS ANALYSIS AND SPECIFICATION                             9 

Requirement analysis and specification – Requirements gathering and analysis – Software Requirement 

Specification – Formal system specification – Finite State Machines – Petrinets – Object modelling 

using UML – Use case Model – Class diagrams – Interaction diagrams – Activity diagrams – State chart 

diagrams – Functional modelling – Data Flow Diagram- CASE TOOLS. 

UNIT III: SOFTWARE DESIGN                                                                                    9 

Software design – Design process – Design concepts – Coupling – Cohesion – Functional independence 

– Design patterns – Model-view-controller – Publish-subscribe – Adapter – Command – Strategy – 

Observer – Proxy – Facade – Architectural styles – Layered – Client Server – Tiered Pipe and filter- 

User interface design-Case Study. 

UNIT IV: SOFTWARE TESTING AND MAINTENANCE                                         9 

Testing – Unit testing – Black box testing– White box testing – Integration and System testing– 

Regression testing – Debugging – Program analysis – Symbolic execution – Model Checking-Case 

Study 

UNIT V: PROJECT MANAGEMENT                                                                            9 

Software Project Management- Software Configuration Management – Project Scheduling- DevOps: 

Motivation-Cloud as a platform-Operations- Deployment Pipeline: Overall Architecture Building and 

Testing-Deployment- Tools- Case Study 

 

Total: 45 Period 

LEARNING RESOURCES: 

 

TEXT BOOKS: 

1. Bernd Bruegge and Allen H. Dutoit, “Object-Oriented Software Engineering: Using UML, Patterns 

and Java”, Third Edition, Pearson Education, 2021. 

2. Roger S. Pressman, Object-Oriented Software Engineering: An Agile Unified Methodology, First 

Edition, Mc Graw-Hill International Edition, 2020. 

REFERENCES: 

1. Carlo Ghezzi, Mehdi Jazayeri, Dino Mandrioli, Fundamentals of Software Engineering, 2nd edition, 

PHI Learning Pvt. Ltd., 2019. 

2. Craig Larman, Applying UML and Patterns, 3rd ed, Pearson Education, 2020. 

3. Len Bass, Ingo Weber and Liming Zhu, “DevOps: A Software Architect‘s Perspective”, Pearson 

Education, 2016 

4. Rajib Mall, Fundamentals of Software Engineering, 3rd edition, PHI Learning Pvt. Ltd., 2009. 

5. Stephen Schach, Object-Oriented and Classical Software Engineering, 8th ed, McGraw-Hill, 2010. 
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Course code 21HI812PT Semester VI 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
HUMAN COMPUTER INTERACTION 

(Common to IT, CSE and CSE(AI&ML)) 
3 0 0 3 

 

 COURSE OBJECTIVES:  

• To learn the foundations of Human Computer Interaction 

• To be aware of mobile HCI. 

• To become familiar with the design technologies for individuals and persons with 

disabilities. 

• To learn the guidelines for user interface. 
 

 PREREQUISITE:  

• Basic knowledge of programming language. 
 

  COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C655.1 Understand the  effective dialog for HCI K2 

C655.2 Design effective HCI for individuals and persons with disabilities K3 

C655.3 Understand the various HCI models and Ubiquitous computing. K3 

C655.4 Develop any multimedia/ ecommerce/ e-learning Web sites. K3 

C655.5 Make use of meaningful user interface. K4 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C655.1 1 1 1 - - - - - - - - - 1 1 

C655.2 2 1 2 - - - - - - - - - 2 2 

C655.3 2 1 1 2 - - - - - - - - 1 2 

C655.4 2 2 3 2 1 - - - - - - - 1 2 

C655.5 2 1 3 - 1 - - - - - - - 1 2 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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SYLLABUS  No. of Credits: 3 

UNIT I FOUNDATIONS OF HCI 9 

 

The Human: I/O channels – Memory – Reasoning and problem solving; The Computer: 
Devices– Memory – processing and networks; Interaction: Models – frameworks – Ergonomics 
– styles – elements – interactivity- Paradigms. - Case Studies 

UNIT II DESIGN & SOFTWARE PROCESS 9 

 

Interactive Design: Basics – process – scenarios – navigation – screen design – Iteration and 

prototyping. HCI in software process: Software life cycle – usability engineering – Prototyping 

in practice – design rationale. Design rules: principles, standards, guidelines, rules. Evaluation 

Techniques – Universal Design 

UNIT III MODELS AND THEORIES 9 

 

HCI Models: Cognitive models: Socio-Organizational issues and stakeholder requirements – 

Communication and collaboration models- Ubiquitous computing and augmented realities-

Hypertext, Multimedia and WWW. 

UNIT IV MOBILE HCI 9 

 

Mobile Ecosystem: Platforms, Application frameworks- Types of Mobile Applications: 

Widgets, Applications, Games- Mobile Information Architecture, Mobile 2.0, Mobile Design: 

Elements of Mobile Design, Tools. - Case Studies. 

UNIT V WEB INTERFACE DESIGN 9 

 

Designing Web Interfaces – Drag & Drop, Direct Selection, Contextual Tools, Overlays, Inlays 

and Virtual Pages, Process Flow - Lookup Patterns, Feedback Patterns. 

Total: 45 Periods 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Alan Dix, Janet Finlay, Gregory Abowd, Russell Beale, ―Human Computer 
Interaction‖, 3rd Edition, Pearson Education, 2021  

2. Brian Fling, ―Mobile Design and Development‖, First Edition, O‘Reilly Media Inc., 2020. 

3. Bill Scott and Theresa Neil, ―Designing Web Interfaces‖, First Edition, O‘Reilly, 2019. 

 

REFERENCES: 
1. The Essential Guide to user Interface Design: An Introduction to GUI Design Principles and 

Techniques, 2ndEdition, Wilbert O Galitz, 2021. 
 

 

 

 

 

 

 

 

 

 
 

http://www/
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Course code 21AI57P Semester VI 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title DATA ANALYTICS LABORATORY 0 0 4 2 

 

 
● To study and write simple programs using the basic packages for handling data  

● To do various sampling and T,Z, Anova test in various samples  

● To perform case study and design a system  

● To demonstrate Time Series Analysis in any real time application  
 

 

● Basic Programming Skill 
 

 
 

CO. No. Course Outcomes 
Blooms 

 level 

On successful completion of this Course, students will be able to 

C606.1 Understand  the various packages in Python K2 

C606.2 Demonstrate the understanding of data distribution with various 

samples 

K3 

C606.3 
Ability to Implement T-Test ,Anova and Z-Test on sample data 

sets 
K3 

C606.4 Understanding of Mathematical models in real world problems. K2 

C606.5 Conduct time series analysis and draw conclusion K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO. No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

C606.1 3 2 2 1 - - - - - - - - 1 1 

C606.2 3 2 2 1 - - - - - - - - 2 1 

C606.3 3 2 2 1 - - - - - - - - 2 1 

C606.4 3 2 2 1 - - - - - - - - 2 1 

C606.5 3 2 2 1 - - - - - - - - 3 1 

 

Note: 1: Slight, 2: Moderate, 3: Substantial

COURSE OUTCOMES: 

PREREQUISITE: 

COURSE OBJECTIVES: 
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1. To find the Random Sampling of population using python  

2. To write the case studies of Z-test  

  a) One-Sample Z Test 

b) Two Sample Z Test 

3.  To write the case studies of T-test  

a) One-Sample T- Test 

b) Two Sample T- Test 

4. To Analysis of covariance: variance (ANOVA), if data have categorical variables on iris data  

5. To Apply linear regression Model techniques to predict the data on iris dataset 

6. To apply multiple regressions, if data have a continuous independent variable. Apply on any 

dataset. 

7. To Apply Logistic Regression Model the students grading system 

8. To find financial Time series data Analysis  

9.  To find Stock Market Prediction using Weka. 

10. Construct Decision Tree for Weather data and classify it. 

11.  Develop a procedure for Visualization for Weather Table. 

12. Plot the histogram, bar chart and pie chart on sample data. 

13. Find the data distributions using box and scatter plot. 

Total: 60 Periods 

LEARNING RESOURCES:  
  

TEXT BOOKS: 
 

1. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2017.  

2. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea Press, 2014. 

[Unit V] 

 

REFERENCES:  
 

1. David Spiegelhalter, “The Art of Statistics: Learning from Data”, Pelican Books, 2020.  

2. Peter Bruce, Andrew Bruce, and Peter Gedek, “Practical Statistics for Data Scientists”, Second 

Edition, O’Reilly Publishers, 2020.  

3. Charles R. Severance, “Python for Everybody: Exploring Data in Python 3”, Shroff Publishers, 

2017.  

4. Bradley Efron and Trevor Hastie, “Computer Age Statistical Inference”, Cambridge University Press, 

2016. 
 

 

 

 

 

 

 

 

 

List of Experiments                                                                                           No. of Credits: 2 
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Course code 21ML67P Semester VI 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title COMPUTER VISION LABORATORY 0 0 4 2 

 

 COURSE OBJECTIVES:  

• Equip students with foundational skills in computer vision using Open CV.  

• Teach basic and advanced image processing techniques to enable effective manipulation and 

analysis of images. 

• Introduce key image enhancement techniques for improving image quality and extracting 

important features. 

• Cover advanced topics in image alignment, segmentation, camera calibration, and pose 

estimation. 

• Provide hands-on experience in object detection and tracking with real-time applications. 

 PREREQUISITE:  

• Fundamental understanding of linear algebra and matrix operations. 

• Introductory knowledge in digital image processing concepts. 
 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C607.1 
Demonstrate proficiency in installing and working with OpenCV 

and performing basic image processing operations. 
K2 

C607.2 
Apply image annotation techniques for effective visualization and 

analysis and use color spaces, convolution, and edge detection 
K2 

C607.3 

Implement image transformations, feature extraction, and image 

alignment techniques &apply  segmentation techniques for 

isolating regions 

K3 

C607.4   Create depth maps from stereo images for 3D reconstruction K3 

C607.5 
Design object detection and tracking systems using Kalman filters 

and Camshift. 
K5 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C607.1 3 2 3 - 3 - - - - - - - 3 - 

C607.2 3 3 3 2 3 - - - - - - - 3 3 

C607.3 3 3 3 3 3 - - - - - - - 3 3 

C607.4 3 2 3 3 3 3 - - - - - - - - 

C607.5 3 3 3 3 3 3 2 - - - - - - 3 

Note: 1: Slight, 2: Moderate, 3: Substantial 



 

 

 
 

LIST OF EXPERIMENTS 

 

1. OpenCV Installation and working. 

 

2. Basic Image Processing - loading images, Cropping, Resizing, Thresholding, Contour 

analysis, Bolb detection 

 

3. Image Annotation – Drawing lines, text circle, rectangle, ellipse on images 

 

4. Image Enhancement - Understanding Color spaces, color space conversion, Histogram 

equialization, Convolution, Image smoothing, Gradients, Edge Detection 

 

5. Image Features and Image Alignment – Image transforms – Fourier, Hough, Extract ORB 

Image features, Feature matching, cloning, Feature matching based image alignment 

 

6. Image segmentation using Graphcut / Grabcut 

 

7. Camera Calibration with circular grid 

 

8. Pose Estimation 

 

9. 3D Reconstruction – Creating Depth map from stereo images 

 

10. Object Detection and Tracking using Kalman Filter, Camshift 

 

11. Object Detection and Localization in Medical Images 

 

12. Image Segmentation for Background Removal in Portrait Photos 

 

Total: 60 Periods 

 LEARNING  RESOURCES:  

 

 TEXT BOOKS:  

1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer- Texts in 

Computer Science, Second Edition, 2022. 

2. Computer Vision: A Modern Approach, D. A. Forsyth, J. Ponce, Pearson Education, 

Second Edition, 2015. 

REFERENCES: 

1. Richard Hartley and Andrew Zisserman, Multiple View Geometry in Computer Vision, 

Second Edition, Cambridge University Press, March 2004. 

2. Christopher M. Bishop; Pattern Recognition and Machine Learning, Springer, 2006 

3. E. R. Davies, Computer and Machine Vision, Fourth Edition, Academic Press, 2012. 

 
 

 

SYLLABUS No. of Credits: 2 
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Course code 21EE02P Semester VI 

Category 
EMPLOYABILITY ENHANCEMENT COURSES 

(EEC) 
L T P C 

Course Title MINI PROJECT – II 0 0 2 1 

 

 COURSE OBJECTIVES:  

• To introduce Project based learning 

 PREREQUISITE:  

• All Core Courses 

 COURSE OUTCOMES:  

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C608.1 
Formulate specific problem statements for ill-defined real life 

problems with reasonable assumptions and constraints. K6 

C608.2 
Perform literature search and / or patent search in the area of 

interest K3 

C608.3 
Conduct experiments / design and analysis / solution 

iterations and document the results/ Perform error analysis 
K4 

C608.4 
Synthesize the results and arrive at scientific 

conclusions /products/ solutions 
K4 

C608.5 Document the results in the form of technical report K3 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

CO. No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

C608.1 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C608.2 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C608.3 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C608.4 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C608.5 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

    Note: 1: Slight, 2: Moderate, 3: Substantial 

 

 

 

 

 

 

 



 

 

Domains No. of Credits: 1 

1. Block Chain Technology 

2. Artificial Intelligence and Data Science 

3. Deep Learning Techniques 

4. Cognitive Computing 

5. Mobile Application Development 

6. Quantum Computing 

7. Machine Learning 

8. Internet Of Things 

9. Cloud Computing 

10. Digital Image Processing 

11. Big Data Analytics 

12. Network Security 

13. Cyber Security 

14. Open AI 

15. Generative AI 

16. Image Processing 

17. Natural Language Processing 

18. Augmented and Virtual Reality 

 Periods: 30 

 

 

 

 
ONLINE RESOURCES: 

1. https://swayam.gov.in/nc_details/NPTEL 
2. https://www.sciencedirect.com/ 

3. https://www.ibm.com/ 

4. https://www.ai.google.com/ 

5. https://www.kaggle.com/ 

http://www.sciencedirect.com/
https://www.ibm.com/
https://www.ai.google.com/
https://www.kaggle.com/
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Course code               21EE04P Semester VI 

Category 
EMPLOYABILITY ENHANCEMENT COURSE 

(EEC) 
L T P C 

Course Title INTERNSHIP 0 0 2 1 

 

 COURSE OBJECTIVES:  

• To be exposed with the industry environment and to take up on-site assignments as 

trainees or Internship. 

 PREREQUISITE:  

• Basic fundamental knowledge of Professional core and Elective courses. 

 

 COURSE OUTCOMES:  

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C609.1 Utilize industrial practices and to work in teams K3 

C609.2 Solve contemporary issues K3 

C609.3 Demonstrate & communicate effectively K2 

C609.4 
Analyze the impact of engineering solutions in a global, economic, 
environmental and societal context K4 

C609.5 Appraise to engage in research and to involve in life-long learning K5 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO. No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

C609.1 3 3 3 2 1 1 1 1 2 2 2 2 2 3 

C609.2 3 3 3 2 1 1 1 1 2 2 2 2 2 3 

C609.3 3 3 3 2 1 1 1 1 2 2 2 2 2 3 

C609.4 3 3 3 2 1 1 1 1 2 2 2 2 2 3 

C609.5 3 3 3 2 1 1 1 1 2 2 2 2 2 3 

 Note: 1: Slight, 2: Moderate, 3: Substantial 
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Course Requirements:                                            No. of Credits: 1 

1. Minimum 2 Weeks of work at industry site. 

2. Supervised by an expert at the industry 

3. Training at Government Skill Based Centre. 

 

 

Evaluation Method: 

1. Submission of internship report & internship certification. 

2. Presentation & Viva Voce. 

Total: Minimum 2 Weeks 
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VII SEMESTER 
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SEMESTER VII 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 21ML71T Data Visualization PCC 40 60 100 3 0 0 3 

2 21ML72IT 
R Programming for Machine 

Learning 
PCC 50 50 100 2 0 4 4 

3 21ML73IT 

Fundamentals of Cryptography 

and Network                                          

Security 

PCC 50 50 100 2 0 4 4 

4 - Open Elective - II OEC 40 60 100 3 0 0 3 

5 - Professional Elective - III PEC 40 60 100 3 0 0 3 

PRACTICAL 

6 21ML76P Data Visualization Laboratory PCC 60 40 100 0 0 4 2 

7 21EE05P Project Phase – I PROJ 60 40 100 0 0 4 2 

TOTAL 21 
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Course code 21ML71T Semester VII 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title         DATA VISUALIZATION 3 0 0 3 

COURSE OBJECTIVES:                                                                                                                                                                                                                                                                                                                                                                                                             

• To understand the fundamentals of data visualization. 

• To know the working principles of various information visualization depth tools. 

• To acquire knowledge about the issues in data representation. 

• To visualize the Data using the tool Tableau 

• To gain skill in designing real time interactive information visualization system. 

PREREQUISITE:                                                                                                                                           

● Basic understanding of Visualization. 

COURSE OUTCOMES:                                                                                                                    

  

CO .No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C701.1 
Apply mathematics and basic science knowledge for designing 

information visualizing System. K3 

C701.2 
Collect data ethically and solve engineering problem in visualizing 

the information. K1 

C701.3 
Implement algorithms and techniques for interactive information 

visualization. 
K2 

C701.4 
Conduct experiments by applying various modern visualization tool 

and solve the space layout problem. K3 

C701.5 
Analyze and design system to visualize multidisciplinary 

multivariate Data individually or in teams. K4 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
CO No. PO-

1 
PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO- 9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C701.1 2 1 1 - - - - - - - - - 2 2 

C701.2 3 2 2 1 - - - - - - - - 2 2 

C701.3 2 1 1 - - - - - - - - - 2 2 

C701.4 2 1 1 - - - - - - - - - 2 2 

C701.5 2 1 1 1 - - - - - - - - 2 2 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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       SYLLABUS                                                                                                                No. of Credits: 3 

 UNIT I  INTRODUCTION 9 

 Context of data visualization – Definition, Methodology, Visualization design objectives. Key 

Factors – Purpose, visualization function and tone, visualization design options – Data 

representation, Data Presentation, Seven stages of data visualization, widgets, data visualization 

tools. Mapping - Time Series - Connections and Correlations - Scatterplot Maps - Trees, 

Hierarchies, and Recursion - Networks and Graphs 

 UNIT II  VISUALIZATION TECHNIQUES FOR TIME-SERIES, TREES & GRAPHS 9 

 Mapping - Time series - Connections and correlations – Indicator-Area chart-Pivot table- Scatter 

charts, Scatter maps - Tree maps, Space filling and non-space filling methods- Hierarchies and 

Recursion - Networks and Graphs-Displaying Arbitrary Graphs-node link graph-Matrix 

representation for graphs- Info graphics 

 UNIT III TEXT AND DOCUMENT VISUALIZATION 9 

 Acquiring data, - Where to Find Data, Tools for Acquiring Data from the Internet, Locating Files for 

Use with Processing, Loading Text Data, Dealing with Files and Folders, Listing Files in a Folder 

,Asynchronous Image Downloads, Web Techniques, Parsing data - Levels of Effort, Tools for 

Gathering Clues, Text Markup Languages, Regular Expressions, Grammars and BNF Notation, 

Compressed Data, Vectors and Geometry, Binary Data Formats, Advanced Detective Work. 

 UNIT IV INTERACTIVE DATA VISUALIZATION 9 

 Drawing with data – Scales – Axes – Updates, Transition and Motion – Interactivity - Layouts – 

Geomapping – Exporting, Framework – D3.js, Tableau Dashboards 

 UNIT V  SECURITY IN DATA VISUALIZATION 9 

 Port scan visualization - Vulnerability assessment and exploitation - Firewall log visualization - 

Intrusion detection log visualization -Attacking and defending visualization systems – Creating 

secured visualization system. 

 

                                                                                                                 Total: 45 Periods 

 

 

LEARNING RESOURCES: 

 

TEXT BOOKS: 

1. 
Robert Spence, “Information Visualization An Introduction”, Third Edition, Pearson Education, 2021. 

2. 
Colin Ware, “Information Visualization Perception for Design”, Third edition, 

Margon Kaufmann Publishers, 2021. 

 

 

 

REFERENCES: 

1. 
Robert Spence, “Information Visualization Design for Interaction”, Second Edition, 

Pearson Education, 2019. 

2. 
Benjamin B. Bederson and Ben shneiderman, “The Craft of Information Visualization”, 

Morgan Kaufmann Publishers, 2020. 

3. 
Thomas strothotte, “Computational Visualization: Graphics, Abstraction and 

Interactivity”, Springer, 2021. 
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Course code 21ML72IT Semester VII 

Category PROFESSIONAL CORE COURSE(PCC) L T P C 

Course Title R PROGRAMMING FOR MACHINE LEARNING  2 0 4 4 

 

 COURSE OBJECTIVES:                                                                                                  

• To understand the basics of fundamentals of R. 

• To provide a thorough understanding of control statements, loops, and function design in R. 

• To introduce the foundational techniques of machine learning. 

• To teach neural network architectures and concepts such as perceptrons, feedforward 

propagation,  

and backpropagation for building and optimizing multilayer neural networks. 

• To explore techniques for evaluating and improving machine learning models. 

 PREREQUISITE:                                                                                                             

• Basic Mathematics Skills 

• Basic knowledge of Programming. 

 COURSE OUTCOMES:                                                                                                

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C702.1 Apply R classes for solving programming problems. K2 

C702.2 
Implement control statements, loops, and custom functions to 

perform arithmetic and logical operations and return complex 

objects in R programs. 

K2 

C702.3 

Understand train, test, and validate datasets, applying supervised 

and unsupervised learning techniques to solve real-world data 

analysis problems 
K2 

C702.4 
Design and implement simple neural network architectures, 

understand the process of backpropagation, and apply cognitive 

learning concepts to solve complex problems 

K3 

C702.5 
Evaluate machine learning models for continuous and discrete 

outputs, optimize hyperparameters, and apply probabilistic 

techniques to improve model performance. 

K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C702.1 3 3 2 3 3 1 - - 1 2 2 2 1 1 

C702.2 3 2 1 2 2 - - - 1 2 2 1 2 1 

C702.3 3 2 2 2 2 - - - 1 2 2 1 2 1 

C702.4 3 2 3 2 3 1 - - 2 3 3 2 2 1 

C702.5 3 3 2 1 2 - - - 1 2 2 1 2 1 

          Note: 1: Slight, 2: Moderate, 3: Substantial 
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UNIT I     INTRODUCTION. TO R       6 

Introduction - R Sessions and Functions - Basic Math Variables -Data Types -Vectors - 

Advanced Data Structures - Data Frames – Lists – Matrices – Arrays - Classes. 

 

UNIT II     DECISION MAKING AND. FUNCTIONS 6 

Control Statements - Loops - Looping Over Non-Vector Sets - If-Else - Arithmetic and Boolean 

Operators and values - Default values for Argument - Return Values - Returning Complex 

Objects.  

UNIT III     SUPERVISED AND UNSUPERVISED LEARNING 6 
Training and Testing of Data - Regression - Classification - Clustering – Dimensionality Reduction -

Association Rule Learning. 

UNIT IV    NEURAL NETWORKS 6 
Human Cognitive Learning -Perceptron – Neural Network architecture – Feed Forward Propagation – 

Back propagation – Multilayer Neural Network. 

UNIT V    MODEL EVALUATION AND IMPROVEMENT 6 
Continuous and Discrete Output – Probabilistic Techniques – Statistical Modeling – Hyper Parameter 

Optimization – Bias and Variance Tradeoff. 

Total: 30 Periods 
 

 

1. Write an R script to demonstrate basic math operations, variable assignments, and identify the 

type of data. 

2. Create a data frame with a mix of numeric and character data. Perform operations such as adding 

and removing columns, filtering rows based on conditions, and summarizing data using functions 

like summary() and aggregate().. 

3. Experiment with creating vectors, data frames, lists, matrices, and arrays. Perform operations like 

indexing, slicing, and modifying these structures. 

4. Write an R program that uses if-else statements and for/while loops to process a vector of 

numbers. Include operations such as finding the maximum, minimum, and average, and classify 

numbers into categories. 

5. Create a custom function that calculates the factorial of a number using recursion. Extend it to 

handle default arguments. 

6. Load a dataset (e.g., Boston Housing) and implement linear regression using the lm() function in 

R. Split the data into training and testing sets and evaluate the model's performance using metrics 

like RMSE. 

7. Implement k-Means clustering on a dataset (e.g., customer segmentation). Use 

the kmeans() function, visualize clusters using ggplot2, and analyze how well the clusters align 

with the dataset’s features. 

8. Use the neuralnet package to build a perceptron model for binary classification. Train the model 

SYLLABUS                No. of Credits: 2 

LIST OF EXPERIMENTS  
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on a simple dataset and visualize the neural network structure. 

9. Implement a basic neural network using the nnet package to predict an outcome (e.g., predicting 

species in the Iris dataset). Analyze the impact of hidden layers and backpropagation on 

performance. 

10. Train a multilayer neural network using the keras or tensorflow package in R. Use a real-world 

dataset. 

11. Perform hyperparameter tuning on a Random Forest model using the caret package. Experiment 

with parameters like the number of trees and maximum depth, and observe their effect on model 

accuracy.. 

12. Train a linear regression model and a decision tree model on the same dataset. Compare their 

performance to identify bias and variance issues. Plot learning curves to visualize the tradeoff. 

        

       Total: 60 Periods 
 

 

 

 
 

1. Garrett Grolemund, “Hands on Programming With R: Write Your Own Functions and 

Simulations”, Shroff/O'Reilly, 2024. 

2. Scott V. Burger, “Introduction to Machine Learning with R Rigorous Mathematical 

Analysis”, O'Reilly Media, 2018. 

3. Karthik Ramasubramanian, Abhishek Singh, “Machine Learning using R”, Apress, 

2023. 

 

 
1. Aurelien Geron, “Hands-on Machine Learning with Scikit-Learn, Keras & TensorFlow”, 

Oreilly, 2016. 

2. Peter Bruce and Andrew Bruce, “Practical Statistics for Data Scientists”, O'Reilly Media, 

2020. 

3. Hadley Wickham & Garret Grolemund, “R for Data Science”, O'Reilly Media, 2016. 

 

 

 
 
 

 

 

 

 

 

 

 

 

LEARNING RESOURCES: 

TEXT BOOKS: 

REFERENCES: 



                          
  

107 
 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 

Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

Course code 21ML73IT Semester VII 

Category PROFESSIONAL CORE COURSE (PCC) L T P C 

Course Title 
FUNDAMENTALS OF CRYPTOGRAPHY AND 

NETWORK SECURITY 
2 0 4 4 

 

 COURSE OBJECTIVES:                                                                                                      

• To understand fundamental security concepts and their importance in information systems. 

• To familiarize students with the fundamentals of asymmetric key cryptography and key 

exchange algorithms. 

• To understand cryptographic hash functions and their role in message authentication and 

digital signatures. 

• To explore transport-level security protocols and their applications in securing web 

communications. 

• To understand the application of security protocols in email, IP security, and virtual 

private networks. 

 PREREQUISITE:   

• Basic Mathematics Skills 

• Basic of Computer Networks. 
 

 COURSE OUTCOMES:  s 

CO. No. Course Outcomes 
Blooms 

level 

C703.1 
Understand the difference between plain text and cipher text and 

describe cryptographic techniques and their applications. K2 

C703.2 
Demonstrate knowledge of block and stream cipher principles and 

evaluate the effectiveness of different symmetric key ciphers. K2 

C703.3 
Apply cryptographic hash functions and explain the importance of 

HMAC, CMAC, and digital signatures. K2 

C703.4 
Explain the functionality of SSL, TLS, and HTTPS and their role in 

securing network communications. K3 

C703.5 
Understand legal and ethical issues related to cybersecurity, 

including cybercrime, privacy rights, and intellectual property rights. 
K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C703.1 3 3 2 2 3 - - - - 1 2 1 1 1 

C703.2 3 2 3 2 3 - - - - 1 2 1 2 1 

C703.3 3 3 3 2 2 - - - - 1 2 1 2 1 

C703.4 3 2 2 3 3 - - - - 1 2 1 2 1 
C703.5 2 2 3 3 3 - - 3 - 2 3 2 2 1 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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UNIT I     INTRODUCTION TO SECURITY AND CRYPTOGRAPHY 6 

Security Concepts: Introduction - The need for security - Principles of security - Types of Security 

attacks - Security services - Security Mechanisms Cryptography: Introduction - Plain Text and 

Cipher Text - Encryption and Decryption - Symmetric and Asymmetric key cryptography 

 

UNIT II     BLOCK CIPHER          6 

Symmetric Key Ciphers: Block Cipher principles – DES – AES - Block Cipher Operation  

Asymmetric Key Ciphers: Principles of Public Key Cryptosystems - RSA algorithm - Diffie-

Hellman Key Exchange - Knapsack Algorithm. 

 

UNIT III     PUBLIC KEY CRYPTOGRAPHY 6 

Cryptographic Hash Functions: Message Authentication - Secure Hash Algorithm (SHA512)  

- Message authentication codes - Digital signatures, Key Management and Distribution: Symmetric  

Key Distribution Using Symmetric & Asymmetric Encryption - Distribution of Public Keys – 

 Kerberos - X.509 Authentication Service 

 

UNIT IV   NETWORK SECURITY                            6 

 

Transport-level Security: Web security considerations, Secure Socket Layer and Transport Layer 

Security, HTTPS, Secure Shell (SSH),Wireless Network Security: Wireless Security, Mobile 

Device Security, IEEE 802.11 Wireless LAN, IEEE 802.11i Wireless LAN Security  

 

UNIT V    SECURITY APPLICATIONS AND LEGAL ISSUES                                              6 

   

E-Mail Security – PGP – S/MIME –E-mail security - IP security – IPSEC protocol suite –  

Virtual Private Network (VPN) – Firewall – DMZ - Introduction to Cybercrime & computer  

crime -Intellectual property - Ethical issues. 

Total: 30 Periods 

 

 

1. Implement symmetric key algorithms  

2. Implement asymmetric key algorithms and key exchange algorithms  

3. Implement digital signature schemes  

4. Installation of Wire shark, TCP dump and observe data transferred in client-server 

Communication using UDP/TCP and identify the UDP/TCP datagram.  

5. Check message integrity and confidentiality using SSL  

6. Experiment Eavesdropping, Dictionary attacks, MITM attacks 163  

7. Experiment with Sniff Traffic using ARP Poisoning  

8. Demonstrate intrusion detection system using any tool.  

9. Explore network monitoring tools  

LIST OF EXPERIMENTS  

SYLLABUS No. of Credits: 2 
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10. Study to configure Firewall, VPN 

11. IPSec Configuration for a Virtual Private Network (VPN) 

12. Implementation of PGP (Pretty Good Privacy) for Secure Email 

     

                       Total: 60 Periods 

 
 

 

 

 
 

1. William Stallings, “Cryptography and Network Security - Principles and Practice”, Pearson 

Education, 2023. 

2. Behrouz A Forouzan , “Cryptography and Network Security”,  Mcgraw Hill, 2008 

3. William Stallings, “Network Security Essentials: Applications and Standards”, Pearson 

Education, 2018. 

 

 
1. S Bose , “Cryptography and Network Security”,  Pearson Education, 2016. 

2. C K Shymala, “Cryptography and Security”, Wiley, 2011. 

3. Mark Stamp, “Information Security: Principles and Practices”, Wiley , 2023. 

 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LEARNING RESOURCES: 

TEXT BOOKS: 

REFERENCES: 
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List of Professional Elective Courses 

 

S. No. Course Code Engineering Stream Courses 

PROFESSIONAL ELECTIVE-III 

1 21HC822PT Software Project Management  

2 21HI645PT Information Retrieval Techniques  

3 21CS813PT Edge Computing 

4 21AI61T Cloud Computing  

5 21CS751PT Soft Computing  
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COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C751.1 Compare various software process models. K2 

C751.2 
Interpret the software cost for projects and perform effective activity 

planning K2 

C751.3 Outline the risks involved in various project activities. K2 

C751.4 Summarize project monitoring and control mechanisms. K2 

C751.5 Infer about software quality management activities. K2 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

 

          Note:1:Slight,2: Moderate,3:Substantial 

Course code 21HC822PT Semester VII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
SOFTWARE PROJECT MANAGEMENT 

(Common to CSE, IT, and CSE(AI&ML)) 
3 0 0 3 

COURSE OBJECTIVES:                                                                                                                    

• To develop an awareness of the need for project planning and management. 

• To plan and manage projects at each stage of the software development lifecycle 

(SDLC). 

• To explore risk and people management. 

• To learn about project monitoring and control mechanisms. 

• To know about software quality management. 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C751.1 2 1 - - - - - - - - - 1 2 1 

C751.2 2 1 - - - - - - - - - 1 2 1 

C751.3 2 1 - - - - - - - - - 1 2 1 

C751.4 2 1 - - - - - - - - - 1 2 1 

C751.5 2 1 - - - - - - - - - 1 2 1 
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SYLLABUS  No. of Credits:3 

  UNIT I INTRODUCTION 
         9 

 

Project – Software Projects versus Other Types of Project – Contract Management and Technical 

 Project Management – Activities – Plans, Methods and Methodologies – Requirement 

Specification – Management Control – Overview of Project Planning – Introduction to Step Wise 

Project Planning – Programme Management and Project Evaluation. 

UNIT II SOFTWARE EFFORT ESTIMATION AND ACTIVITY PLANNING         9 

Software Effort Estimation: Problems with Over and Under Estimates – Basis of Software 

Estimating–Techniques –Expert Judgment– Cosmic Full Function Points – A Procedural Code 

Oriented Approach – COCOMO: A Parametric Model – Activity Planning: Objectives – Project 

Schedules – Projects and Activities – Sequencing and Scheduling Activities – Network Planning 

Models–Formulating A Network Model–Identifying Critical Path– Shortening the Project 

Duration– Identifying Critical Activities –Activity-on-arrow Networks. 

UNIT III SOFTWARE RISK AND PEOPLE MANAGEMENT        9 

Categories of Risk – Framework for Dealing with Risk – Risk Identification – Risk Assessment – 

Risk Planning – Risk Management – Evaluating Risks to the Schedule – Applying the PERT 

Technique – Monte Carlo Simulation – Critical Chain Concepts –Resource Allocation: Nature of 

Resources – Identifying Resource Requirements – Scheduling Resources – Creating Critical Paths 

– Counting the Cost – Cost Schedules – Scheduling Sequence.  

 UNIT IV SOFTWARE PROJECT MONITORING AND CONTROL        9 

Creating the Framework–Collecting the Data: Partial Completion Reporting–Risk Reporting– 

Visualizing Progress: Gantt chart –Slip chart –Ball Charts – The Timeline – Cost Monitoring – 

Earned Value Analysis – Prioritizing Monitoring –  Getting the Project Back to Target  – Change 

Control. 

UNIT V SOFTWARE QUALITY MANAGEMENT       9 

Managing Contracts: The ISO 12207 Approach, Supply Process, Types, Stages, Contract 

Management Managing People and Organizing Teams: Understanding Behaviour, Organizational 

Behaviour, Motivation, The Oldham– Hackman Job Characteristics Model, Decision Making, 

Leadership, Dispersed and Virtual Teams, Software Quality–Importance, Defining Software 

Quality, ISO 9126, External Standards, Software Quality Measures, Product Versus Process Quality 

Management, Quality Plans. 

                                                                                                                                 Total: 45 Periods 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. 
Bob Hughes, Mike Cotterell, “Software Project Management”, Fourth Edition, Tata  

McGraw-Hill, 2011 

2. Walker Royce, “Software Project Management: A Unified Framework”, Pearson  

Education, 2004 
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REFERENCES:  

1. 
S.A.Kelkar, “Software Project Management :A Concise Study Paper back”, Prentice 

Hall of India, 2013. 

2. 
Ramesh Gopalaswamy, “Managing Global Software Projects”, Tata Mc Graw Hill, 

2001. 

3. 
Watts S. Humphrey, “A Discipline for Software Engineering”, Pearson Education, 

2007. 

4. 
Ashfaque Ahmed, “Software Project Management Process Driven Approach”, 

Auerbach Publications, 2011. 
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COURSE OBJECTIVES: 

• To understand the basics of Information Retrieval. 

• To understand machine learning techniques for text classification and clustering. 

• To understand various search engine system operations. 

• To learn different techniques of recommender system. 

PREREQUISITE: 

• Basic Knowledge about SQL. 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 

Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 
 

Course code 21HI645PT Semester VII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title INFORMATION RETRIEVAL TECHNIQUES 3 0 0 3 

3 

COURSE OUTCOMES: 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C752.1 
Use an open source search engine framework and explore its 
Capabilities 

K2 

C752.2 Illustrate the different Information Retrieval Models K2 

C752.3 Apply appropriate method of classification or clustering. K3 

C752.4 Design and implement innovative features in a search engine. K3 

C752.5 Design and implement a recommender system. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C752.1 2 1 - - - - - - - - - - 3 2 

C752.2 2 1 - - - - - - - - - - 3 2 

C752.3 3 2 1 - - - - - - - - - 3 2 

C752.4 3 2 1 - - - - - - - - - 3 2 

C752.5 3 2 1 - - - - - - - - - 3 2 

Note: 1:Slight, 2: Moderate,3: Substantial 
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SYLLABUS  No. of Credits: 3 

  UNIT I INTRODUCTION 9 

Information Retrieval – Early Developments – The IR Problem – The User„s Task – Information 

versus Data Retrieval - The IR System – The Software Architecture of the IR System – The 

Retrieval and Ranking Processes - The Web – The e-Publishing Era – How the web changed Search 

– Practical Issues on the Web – How People Search – Search Interfaces Today – Visualization in 
Search Interfaces. 

  UNIT II MODELING AND RETRIEVAL EVALUATION 9 

Basic IR Models - Boolean Model - TF-IDF (Term Frequency/Inverse Document Frequency) 

Weighting - Vector Model – Probabilistic Model – Latent Semantic Indexing Model – Neural 

Network Model – Retrieval Evaluation – Retrieval Metrics – Precision and Recall – Reference 

Collection – User-based Evaluation – Relevance Feedback and Query Expansion – Explicit 
Relevance Feedback. 

UNIT III TEXT CLASSIFICATION AND CLUSTERING 9 

A Characterization of Text Classification – Unsupervised Algorithms: Clustering – Naïve Text 

Classification – Supervised Algorithms – Decision Tree – k-NN Classifier – SVM Classifier – 

Feature Selection or Dimensionality Reduction – Evaluation metrics – Accuracy and Error – 

Organizing the classes – Indexing and Searching – Inverted Indexes – Sequential Searching – Multi- 
dimensional Indexing. 

  UNIT IV WEB RETRIEVAL AND WEB CRAWLING 9 

The Web – Search Engine Architectures – Cluster based Architecture – Distributed Architectures – 

Search Engine Ranking – Link based Ranking – Simple Ranking Functions – Learning to Rank – 

Evaluations -- Search Engine Ranking – Search Engine User Interaction – Browsing – Applications 

of a Web Crawler – Taxonomy – Architecture and Implementation – Scheduling Algorithms – 

Evaluation. 

  UNIT V RECOMMENDER SYSTEM 9 

Recommender Systems Functions – Data and Knowledge Sources – Recommendation Techniques – 

Basics of Content-based Recommender Systems – High Level Architecture – Advantages and 

Drawbacks of Content-based Filtering – Collaborative Filtering – Matrix factorization models – 
Neighborhood models - recommended systems in personalized web search – Case Study. 

Total: 45 Periods 
 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Ricardo Baeza-Yates and BerthierRibeiro-Neto, ―Modern Information Retrieval: The 

Concepts and Technology behind Search, Second Edition, ACM Press Books, 2011. 

2. Ricci, F, Rokach, L. Shapira, B.Kantor, “Recommender Systems Handbook”, First Edition, 

2011. 
 

REFERENCES: 

1. 
C. Manning, P. Raghavan, and H. Schütze, ―Introduction to Information Retrieval, 

Cambridge University Press, 2008. 

2. Stefan Buettcher, Charles L. A. Clarke and Gordon V. Cormack, ―Information Retrieval: 

Implementing and Evaluating Search Engines, The MIT Press, 2010. 
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Course code 21CS813PT Semester VII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title EDGE COMPUTING 3 0 0 3 

COURSE OBJECTIVES:  

• To assess the vision and use of Devices in IoT Technology 

• To Understand IoT Market perspective. 

• To classify Real World IoT Design Constraints using Raspberry Pi. 

• To learn about the introduction to Edge Computing 

• To know about Physical Servers and Cloud Offerings 

 PREREQUISITE:         

• Basic understanding of IOT and Cloud Computing 

• Basic knowledge of Raspberry Pi. 
 

 COURSEOUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C753.1 
Interpret the vision of IoT from a global context along with the uses 

of IOT devices. 
K2 

C753.2 Apply the Market perspective of IoT. K3 

C753.3 Develop a portable IOT using Raspberry Pi. K3 

C753.4 Identify the importance of edge computing. K3 

C753.5 
Illustrate the applications in Industrial Automation and  identify 

the Real World Design Constraints. 
K2 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C753.1 3 3 1 - - - - - - - - - 3 1 

C753.2 3 2 1 - - - - - - - - - 3 3 

C753.3 3 2 1 - - - - - - - - - 2 1 

C753.4 3 2 2 - - - - - - - - - 1 1 

C753.5 3 1 2 - - - - - - - - - 2 2 

Note:1: Slight, 2: Moderate,3:Substantial 



 

117 
 

SYLLABUS                   No. of Credits: 3  

UNIT I INTRODUCTION & ENABLING TECHNOLOGIES 9 

Definition- 8 Characteristics of IoT-Physical Design of IoT-Things in IoT-IoT Protocols-Logical 

Design of IoT-IoT Communication Models-IoT Communication APIs-Difference between loT and 

M2M, SDN and NFV for IoT-Software Defined Networking-Network Function Virtualization-IoT 

System Management with NETCONF-YANG-Need for IoT Systems Management-Network 

Operator 
Requirements-NETCONF-YANG. 
UNIT II IOT PROTOCOLS 9 

loT Access Technologies-Physical and MAC layers-topology and Security of IEEE 802.15.4- 

802.15.4g- 802.15.4e-1901.2a-802.11ahand LoRaWAN-Network Layer: IP versions-Constrained 

Nodes and Constrained Networks - Optimizing IP for IoT: From 6LoWPAN to 6Lo-Routing over 

Low Power and Lossy Networks-Application Transport Methods: Supervisory Control and Data 

Acquisition - Application 

Layer Protocols: CoAP and MQTT. 

UNIT III IOT PLATFORMS DESIGN METHODOLOGY 9 

loT Physical Devices   and   End Points-Introduction   to   Raspberry   PI-Interfaces   (serial,   SPI.   
I2C)- 

Programming-Python program with Raspberry PI with focus of interfacing external gadgets- 

controlling output-reading input from pins. 

UNIT IV COMPONENT OF EDGE COMPUTING AND CLOUD COMPUTING 9 

Fog computing vs Edge computing- Need for edge computing - Benefits of Edge computing. 

Lightweight Container Middleware for Edge Cloud Architectures - Clusters for Lightweight Edge 

Clouds - Architecture Management - Storage and Orchestration - IoT Integration Security 

Management for Edge 

Cloud Architectures. 

 

UNIT V PHYSICAL SERVERS & CLOUD OFFERINGS 9  

Physical Servers and Cloud Offerings— Introduction to Cloud Storage models and communication 

APIs Webserver - Web server for loT-Cloud for IoT-Python web application framework-Designing a 

RESTful- web API. 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. 
Rajkumar Buyya, Satish Narayana Srirama, "Fog and Edge Computing: 

Principles and Paradigms", 1st Edition, Wiley-Blackwell, 2019. 

2. 
Matt Richardson & Shawn Wallace, O’Reilly (SPD), "Getting Started with Raspberry 

Pi", 3rd edition, 2016, ISBN: 9781680452457. 

3. 
"Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti", 

Universities Press, 2015, ISBN: 9788173719547. 

4. 
Vijay Madisetti and Arshdeep Bahga, "Internet of  Things: A Hands-On Approach™, 

VPT edition1, 2014. 

5. 
Olivier Hersent, David Boswarthick, Omar Elloumi , —"The Internet of Things - 

Key applications and Protocols", Wiley. 2012 (for Unit 2). 
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REFERENCES: 
1. Donald Norris, —"The Internet of Things: Do-It-Yourself at Home Projects for Arduino, 

Raspberry Pi and BeagleBoneBlackll™,Mc.Graw HiII,2015. 

2. Jonathan Follelt, "Designing for Emerging - UX for Genomics, Robotics. and the Internet of 

Things Technologies™, O'ReiIIy, 2014. 

3. Jan Ho" Iler, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos, Stefan 

Avesand. David Boyle, "From Machine-to-Machine to the Internet of Things - 

Introduction to a New Age 

of |ntelligence", Elsevier, 2014. 

4. Charalampos Doukas, — "Building Internet of Things with the Arduinotl, Create space’ , 

April 2012. 

5. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), —"Architecting the Internet 

of Things", Springer, 2011. 

6. Michael Margolis," Arduino Cookbook, Recipes to Begin, Expand, and Enhance Your 

Projects", 2nd Edition, O'Reilly Media, 2011. 
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Course code 21AI61T Semester VII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title CLOUD COMPUTING 3 0 0 3 

 

 COURSE OBJECTIVES:  

• To understand the concept of cloud computing. 

• To appreciate the evolution of cloud from the existing technologies. 

• To have knowledge on the various issues in cloud computing. 

• To be familiar with the lead players in cloud. 

• To appreciate the emergence of cloud as the next generation computing paradigm. 

 

 PREREQUISITE:  

• Knowledge on Cloud Infrastructures and resource utilizations. 

 COURSE OUTCOMES:  

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to, 

C754.1 
Understand the main concepts, key technologies, strengths and 
limitations of cloud computing. 

K2 

C754.2 
Understand and use the architecture of compute and storage cloud, 

service and delivery models. 
K2 

C754.3 
Demonstrate the core issues of cloud computing such as resource 

management and security. 
K2 

C754.4 
Apply the concept to install and use current cloud 
technologies. K3 

C754.5 
Understand the appropriate technologies, algorithms and 

approaches for implementation and use of cloud. 
K2 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

CO No. PO- 1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C754.1 2 2 1 - - - - - - - - - 3 2 
C754.2 2 2 1 - - - - - - - - - 3 2 
C754.3 2 2 1 - - - - - - - - - 3 2 
C754.4 3 2 1 - - - - - - - - - 3 2 
C754.5 2 2 1 - - - - - - - - - 3 2 

Note:1: Slight,2: Moderate,3: Substantial. 
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SYLLABUS              No. of Credits: 3 

UNIT I INTRODUCTION 9 

Introduction to Cloud Computing – Definition of Cloud – Evolution of Cloud Computing – 

Underlying Principles of Parallel and Distributed Computing – Cloud Characteristics – Elasticity in 

Cloud – On-demand Provisioning 

UNIT II CLOUD ENABLING TECHNOLOGIES 9 

Service Oriented Architecture – REST and Systems of Systems – Web Services – Publish 

Subscribe Model – Basics of Virtualization – Types of Virtualization – Implementation Levels of 

Virtualization –Virtualization Structures–Tools and Mechanisms–Virtualization of CPU–Memory 

I/O Devices–Virtualization Support and Disaster Recovery. 

UNIT III CLOUD ARCHITECTURE, SERVICES AND STORAGE 9 

Layered Cloud Architecture Design – NIST Cloud Computing Reference Architecture – Public, 

Private and Hybrid Clouds – laaS – PaaS – SaaS – Architectural Design Challenges – Cloud 

Storage – Storage-as-a-Service – Advantages of Cloud Storage – Cloud Storage Providers – S3. 

UNIT IV RESOURCE MANAGEMENT AND SECURITY IN CLOUD 9 

Inter Cloud Resource Management Resource Provisioning and Resource Provisioning Methods 

Global Exchange of Cloud Resources–Security Overview–Cloud Security Challenges–Software-

as- a-Service Security – Security Governance – Virtual Machine Security 

UNIT V CLOUD TECHNOLOGIES AND ADVANCEMENTS 9 

Hadoop – MapReduce – Virtual Box — Google App Engine – Programming Environment for 

Google App Engine––Open Stack–Federation in the Cloud–Four Levels of Federation Federated 

Services and Applications – Future of Federation. 

Total: 45 Periods 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. 
Rittinghouse,JohnW.,andJamesF.Ransome,―CloudComputing:Implementation,Management 

and Security, CRC Press, 2017. 

2.   Cloud Computing: Principles, Design and Applications Hardcover – Import, 1 March 2022. 

3. 
KaiHwang, Geoffrey C.Fox, JackG.Dongarra,"Distributed and Cloud Computing, From 

Parallel Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012. 

 

REFERENCES: 
1. Machine Learning for Cloud Management By Jitendra Kumar, Ashutosh Kumar Singh, Anand 

Mohan Rajkumar Buyya Copyright, 2022. 

2. New Frontiers in Cloud Computing and Internet of Things Rajkumar Buyya, Lalit Garg, graw 

Hill, 2013, GiancarloFortino,SanjayMisra.2022. 

3. Rajkumar Buyya, Christian Vecchiola, S.Thamarai Selvi, ―Mastering Cloud Computing. 

 

 

 

 

 

https://www.routledge.com/search?author=Jitendra%20Kumar
https://www.routledge.com/search?author=Ashutosh%20Kumar%20Singh
https://www.routledge.com/search?author=Anand%20Mohan
https://www.routledge.com/search?author=Anand%20Mohan
https://www.routledge.com/search?author=Rajkumar%20Buyya
https://link.springer.com/book/10.1007/978-3-031-05528-7
https://link.springer.com/book/10.1007/978-3-031-05528-7
https://link.springer.com/book/10.1007/978-3-031-05528-7
https://link.springer.com/book/10.1007/978-3-031-05528-7
https://link.springer.com/book/10.1007/978-3-031-05528-7
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Course code 21CS751PT Semester VII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title SOFT COMPUTING 3 0 0 3 

COURSE OBJECTIVES:  

• To impart the basic concepts of soft computing. 

• To introduce the ideas of fuzzy sets, fuzzy logic and use of heuristics based on human 
experience. 

• To become familiar with the various techniques of genetic algorithms. 

• To provide wide knowledge about Artificial Neural Network. 

• To Study about Fuzzy Logic Controller and Neural Network toolbox. 

 PREREQUISITE:  

• Strong Mathematics Skills ,  

• Basic Knowledge in Artificial Intelligence and Machine Learning. 

• Programming skills in python. 

  COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C755.1 Understand the fundamental concept of Soft Computing. K2 

C755.2 
Illustrate the fundamentals of fuzzy logic operators and inference 

mechanisms 
K3 

C755.3 Infer the knowledge of Genetic algorithm. K2 

C755.4 Understand the various concepts of Artificial Neural Networks. K2 

C755.5 Implement  Fuzzy Logic and Neural Network systems. K4 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C755.1 2 1 2 - - - - - - - - - 1 1 

C755.2 2 3 1 2 2 - - - - 1 1 - 1 1 

C755.3 2 1 1 - - - - - - - - - 1 1 

C755.4 2 2 1 - - - - - - - - - 1 1 

C755.5 2 2 2 2 3 2 - - 2 1 1 - 1 1 

Note: 1: Slight, 2: Moderate, 3: Substantial
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SYLLABUS               No. of Credits: 3 

  UNIT I INTRODUCTION TO SOFT COMPUTING 9 

Evolutionary Computing - Introduction of soft computing - Soft computing vs. Hard computing - 

Soft Computing Methods - Recent Trends in Soft Computing - Characteristics of Soft computing - 

Applications of Soft Computing Techniques. 

UNIT II FUZZY SYSTEMS 9 

Introduction - Fuzzy Logic - Fuzzy Sets, Fuzzy Membership Functions, Operations on Fuzzy Sets, 

Fuzzy Relations, Operations on Fuzzy Relations, Fuzzy Rules and Fuzzy Reasoning, Fuzzy 

Inference Systems 

UNIT III GENETIC ALGORITHMS 9 

Basic Concepts- Working Principles -Encoding- Fitness Function - Reproduction - Inheritance 

Operators - Cross Over - Inversion and Deletion -Mutation Operator - Bit-wise Operators - 

Convergence of Genetic Algorithm. 

UNIT IV ARTIFICIAL NEURAL NETWORKS 9 

Back propagation Neural Networks - Kohonen Neural Network -Learning Vector Quantization - 

Hamming Neural Network - Hopfield Neural Network- Bi-directional Associative Memory - 

Adaptive Resonance Theory Neural Networks- Support Vector Machines - Spike Neuron Models. 

  UNIT V FUZZY LOGIC AND NEURAL NETWORK 9 

Case studies: Identification and control of linear and nonlinear dynamic systems - Neural Network 

toolbox - Stability analysis of Neural Network interconnection systems - Implementation of fuzzy 

logic controller using  fuzzy logic toolbox - Stability analysis of fuzzy control systems. 

Total: 45 Periods 

 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Samir Roy, Udit Chakraborthy : Introduction to Soft Computing, Neuro Fuzzy and 
Genetic 
Algorithms, Pearson Education, 2013. 

2. S.Rajasekaran, G.A.Vijayalakshmi Pai : Neural Networks, Fuzzy Logic and Genetic 

Algorithm, Synthesis and Applications , PHI Learning Pvt.Ltd., 2017. 

3. N.P.Padhy, S.P.Simon : Soft Computing with MATLAB Programming, Oxford University 
Press, 
2015. 

 

REFERENCES: 
1. Timothy J. Ross : Fuzzy Logic with Engineering Applications, Third Edition, Wiley India, 

2012. 

2. S.N. Sivanandam, S.N. Deepa : Principles of Soft Computing, Third Edition, Wiley India Pvt 
Ltd, 2019. 

3. Zimmermann H. J : Fuzzy Set Theory and its Applications, Springer International Edition, 2011. 

4. Herniter, Marc E. : Programming in MATLAB , Brooks/Cole-Thomson Learning, 2001. 
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Course code 21ML76P Semester VII 

Category PROFESSIONAL CORE COURSE (PCC) L T  P C 

Course Title DATA VISUALIZATION LABORATORY 0 0 4  2 

COURSE OBJECTIVES:  

• Understand the importance of data visualization for business intelligence and decision 

making.  

• Know approaches to understand visual perception  

• Learn about categories of visualization and application areas  

• Familiarize with the data visualization tools  

• Gain knowledge of effective data visuals to solve workplace problems 

PREREQUISITE:  

• Basic Programming Skills 

 COURSE OUTCOMES:  

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C706.1 
 Understand the basic concept of data visualization with R K2 

C706.2 Understand the implementation of descriptive statistics in R K2 

C706.3 
Apply the R functions to visualize categorical data in the form of the 

Bars and Charts 
K3 

C706.4 
Design and Develop a Domain Specific Application which will 

Address for domestic issues. K3 

C706.5 Design and Explore and work with different plotting libraries K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C706.1 2 1 2 1 3 1 - - - - - - - 1 

C706.2 2 1 2 3 3 1 - - - - - - - 2 

C706.3 3 2 3 3 3 1 - - - - - - - 2 

C706.4 3 3 3 3 3 1 - - - - - - - 3 

C706.5 3 3 3 3 3 1 - - - - - - - 3 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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LIST OF EXPERIMENTS 

1. Introduction to various Data Visualization tools. Understanding Data, What is data, where to 

find data, Foundations for building Data Visualizations, Creating Your First visualization? 

2. Getting started with Power BI Software using Data file formats, connecting your Data to 

Tableau, creating basic charts(line, bar charts, Tree maps),Using the Show me panel.  

3. Power BI Calculations, Overview of SUM, AVR, and Aggregate features, Creating custom 

calculations and fields. 

4. Applying new data calculations to your visualizations, Formatting Visualizations, Formatting 

Tools and Menus, Formatting specific parts of the view. 

5. Editing and Formatting Axes, Manipulating Data in Power BI data, Pivoting Tableau data. 

6. Structuring your data, Sorting and filtering Power BI, Pivoting Power BI data. 

7. Advanced Visualization Tools: Using Filters, Using the Detail panel, using the Size panels, 

customizing filters, Using and Customizing tooltips, Formatting your data with colors. 

8. Creating Dashboards & Storytelling, creating your first dashboard and Story, Design for 

different displays, adding interactivity to your Dashboard, Distributing & Publishing your 

Visualization. 

9.  Power BI  visualizations, printing, and Exporting.   

10. Creating custom charts, cyclical data and circular area charts, Dual Axis charts. 

11. Draw a Exceptions and special cases in time series for the data given. 

12. Draw a scatter plot for four quadrants differentiated by colors for the data given 

Total: 60 Periods 

LEARNING RESOURCES: 
 

 TEXTBOOKS:  

. 

REFERENCES:  
1. Data visualization with python: create an impact with meaningful data insights using 

interactive and engaging visuals, Mario Dobler, Tim Grobmann, Packt Publications, 2019  

2. Practical Tableau: 100 Tips, Tutorials, and Strategies from a Tableau Zen Master, Ryan 

Sleeper, Oreilly Publications, 2018  

3. Data Visualization with R: 111 Examples by Thomas Rahlf, Springer, 2020  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.Robert Spence, “Information Visualization Design for Interaction”, Second Edition, Pearson Education, 

2021. 

2. Benjamin B. Bederson and Ben shneiderman, “The Craft of Information Visualization”, Morgan 

Kaufmann Publishers, 2020. 
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Course code 21EE05P Semester VII 

Category 
EMPLOYABILITY ENHANCEMENT COURSE 

(EEC) 
L T P C 

Course Title PROJECT PHASE - I 0 0 4 2 

 

 COURSE OBJECTIVES:  

• To introduce Project based learning 

 

 PREREQUISITE:  

• All Core Courses 

 

 COURSE OUTCOMES:  
 

 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C707.1 
Formulate specific problem statements for ill-defined real life 

problems with reasonable assumptions and constraints. K6 

C707.2 
Perform literature search and / or patent search in the area of 

interest K3 

C707.3 
Conduct experiments / design and analysis / solution iterations 

and document the results/ Perform error analysis 
K4 

C707.4 
Synthesize the results and arrive at scientific conclusions 

/products/ solutions 
K4 

C707.5 Document the results in the form of technical report K3 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO. No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

C707.1 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C707.2 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C707.3 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C707.4 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C707.5 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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Domains No. of Credits: 2 

1. Block Chain Technology 

2. Artificial Intelligence and Data Science 

3. Deep Learning Techniques 

4. Cognitive Computing 

5. Android Application Development 

6. Quantum Computing 

7. Machine Learning 

8. Internet Of Things 

9. Cloud Computing 

10. Digital Image Processing 

11. Big Data Analytics 

12. Network Security 

13. Cyber Security 

14. Open AI 

15. Generative AI 

16. Natural Language Processing 

17. Augmented and Virtual Reality 

18. Full Stack Development 

19. Robotics 

Total: 60 Periods 

 

 
ONLINE RESOURCES: 

1. https://swayam.gov.in/nc_details/NPTEL 

2. https://www.sciencedirect.com/ 

3. https://www.ibm.com/ 

4. https://www.ai.google.com/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.sciencedirect.com/
https://www.ibm.com/
https://www.ai.google.com/
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VIII SEMESTER 
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SEMESTER VIII 

S. 

No. 

Course 

Code 
Course Title 

 

Category 
CIE 

Marks 

SEE 

Marks 

Total 

marks 

Credits 

L T P C 

THEORY 

1 - Professional Elective - IV PEC 40 60 100 3 0 0 3 

2 - Professional Elective - V PEC 40 60 100 3 0 0 3 

PRACTICAL 

3 21EE06P Project Phase - II EEC 40 60 100 0 0 12 6 

TOTAL 12 
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List of Professional Elective Courses 

 

S. No. Course Code Engineering Stream Courses 

PROFESSIONAL ELECTIVE-IV 

1 21HI641PT Agile Methodologies  

2 21ML812PT Applications of AI in Healthcare  

3 21HA813PT Reinforcement Learning  

4 21CS824PT Multi Core Architecture  

5 21HC825PT Cyber Security and Forensics  
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COURSE OBJECTIVES: 

 

• To understand Software Engineering Lifecycle Mode 

• To do project management and cost estimation 

• Demonstrate Agile development and testing techniques 

• Know the benefits and pitfalls of working in an Agile team 

• Understand agile development and testing. 

PREREQUISITE: 

• Basic domain knowledge 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C811.1 Explain fundamentals of Software engineering K2 

C811.2 Explain software requirement specification K2 

C811.3 
The know importance of interacting with business stakeholders in 

determining the requirements for a software system 
K2 

C811.4 Apply iterative software development process K2 

C811.5 Apply the impact of social aspects on software development success K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 Note:1:Slight,2: Moderate,3:Substantial 
 

 
 

Course code 21HI641PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
AGILE METHODOLOGIES 

(Common to AI&DS, IT, CSE and CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C811.1 2 2 1 - 3 - - - - 2 - - 3 3 

C811.2 3 2 1 - 3 - - - - 2 - - 3 3 

C811.3 3 2 1 - 3 - - - - 2 - - 3 3 

C811.4 3 2 1 - 3 - - - - 2 - - 3 3 

C811.5 3 3 2 - 3 - - - - 2 - - 3 3 
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REFERENCES:  

1. Craig Larman, ―Agile and Iterative Development: A Manager‗s Guide‖, Addison-Wesley, 

2017. 

2. Kevin C. Desouza, ―Agile Information Systems: Conceptualization, Construction, and 

Management‖, Butterworth-Heinemann, 2017. 

SYLLABUS  No. of Credits: 3 

UNIT I INTRODUCTION 1099999     8 

Software engineering concepts – Development activities – Software lifecycle models - Classical 

waterfall - Iterative waterfall – Prototyping – Evolutionary - Spiral – Software project management 

– Project planning – Estimation – Scheduling – Risk management – Software configuration 

management. 

UNIT II SOFTWARE REQUIREMENT SPECIFICATION 7 

Requirement analysis and specification – Requirements gathering and analysis – Software 

Requirement Specification – Formal system specification – Finite State Machines – Petrinets – 

Object modelling using UML – Use case Model – Class diagrams – Interaction diagrams – Activity 

diagrams – State chart diagrams – Functional modelling – Data Flow Diagram. 

UNIT III AGILE METHODOLOGY 12 

Theories for Agile management – agile software development – traditional model vs. agile model - 

classification of agile methods – agile manifesto and principles – agile project management – agile 

team interactions – ethics in agile teams - agility in design, testing – agile documentations – agile 

drivers, capabilities and values. 

UNIT IV AGILE PROCESSES 10 

Lean production - SCRUM, Crystal, Feature Driven Development, Adaptive Software 

Development, and Extreme Programming: Method overview – lifecycle – work products, roles and 

practices. 

UNIT V AGILITY AND KNOWLEDGE MANAGEMENT      8 

Agile information systems – agile decision making - Earl‗s schools of KM – institutional 

knowledge evolution cycle – development, acquisition, refinement, distribution, deployment, 

leveraging – KM in software engineering – managing software knowledge – challenges of 

migrating to agile methodologies – agile knowledge sharing – role of story-cards – Story-card 

Maturity Model (SMM). 

Total: 45 Periods 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. David J. Anderson and Eli Schragenheim, ―Agile Management for Software Engineering: 

Applying the Theory of Constraints for Business Results‖, Prentice Hall, 2018. 

2. Dingsoyr, Torgeir, Dyba, Tore, Moe, Nils Brede (Eds.), ―Agile Software Development, 

Current Research and Future Directions‖, Springer-Verlag Berlin Heidelberg, 2019. 
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Course code 21ML812PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title APPLICATION OF AI IN HEALTHCARE 3 0 0 3 

COURSE OBJECTIVES:  

• To know the sources of healthcare data and basic analytics.  

• To introduce various bio-medical imaging modalities and applications.  

• To learn the application of sensors in healthcare data collection and analytics.  

• To understand mining from clinical text data.  

• To learn the usage of advanced analytics in healthcare applications. 

PREREQUISITE:  

• To understand and contribute to the innovative and impactful use of AI in healthcare. 

COURSE OUTCOMES:  

CO.No Course Outcomes 
Blooms 

level 

Upon successful completion of the course, the student will reliably demonstrate the ability to:  

  C812.1 
Understand the various sources of healthcare data and perform basic 

analytics on those data. 
K2 

C812.2 
Explore various biomedical modalities and describe the basic 

properties of each kind. K3 

C812.3 
Recognize and articulate the foundational assumptions, definitions, 

and usage of sensors in healthcare analytics. 
K2 

C812.4 
Demonstrate application of natural language processing on healthcare 

data collected from social media. K2 

C812.5 
Apply the various advanced data analytics techniques for different 

real-time healthcare applications.                                K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PSO-1 PSO-2 PSO-3 

C812.1 3 3 3 3 3 1 1 2 1 1 2 2 2 2 

C812.2 3 3 3 3 3 1 1 2 1 1 2 2 2 2 

C812.3 3 3 3 3 3 1 1 2 1 1 2 2 2 2 

C812.4 3 3 3 3 3 1 2 2 3 1 2 2 2 2 

C812.5 3 3 3 3 3 2 2 2 3 1 2 2 2 2 

   Note:1:Slight,2: Moderate,3:Substantial 
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      SYLLABUS                                                                                                               No. of Credits: 3 

   UNIT I       HEALTHCARE DATA SOURCES AND BASIC ANALYTICS       9 

 Overview of Healthcare Data Sources: Electronic Health Records (EHR), Biomedical Images, Senor 

Data, Biomedical signals, Genomic data, Clinical Data, Social Media data, and its analysis – EHR: 

History, Components, Benefits of EHR, Challenges of Using HER, Data Digital Imaging and 

Communications in Medicine (DICOM) - Introduction to Data Analytics for Healthcare: Clinical 

prediction, Temporal and visual analytics, Clinic-Genomic Data Integration, Privacy Preservation 

Data Publishing. 

   UNIT II                 BIOMEDICAL – IMAGE AND SIGNAL ANALYSIS         9 

 Overview of Biomedical Imaging Modalities: Computed Tomography, Positron Emission 

Tomography, Magnetic Resonance Imaging, Ultrasound, Microscopy, Biomedical Imaging 

Standards and Systems - Object Detection: Template Matching, Model-Based Detection, Data 

Driven Detection Methods - Image Segmentation - Image Registration - Feature Extraction - 

Introduction to biomedical signals - Types of Biomedical Signals - ECG Signal Analysis - 

Denoising of Signals using Principal Component Analysis  

 UNIT III       MINING OF SENSOR DATA IN HEALTHCARE 9 

 Sensor Data in Medical Informatics: Scope and challenges - Challenges in Healthcare Data 

Analysis - Sensor Data Mining Applications: Intensive Care Data Mining, Sensor Data Mining in 

Operating Rooms, General Mining of Clinical Sensor Data - Nonclinical Healthcare Applications: 

Chronic Disease and Wellness Management, Activity Monitoring and Reality Mining - Data 

Analytics for Pervasive Health:  

   UNIT IV       NLP AND SOCIAL MEDIA ANALYTICS FOR HEALTHCARE 9 

 Linear value function approximation – Challenge of Large-scale MDP – Value Function 

approximations – Stochastic Gradient Descent – Linear value and non-linear value approximation 

– Deep neural nets – Naïve Deep-Q Learning – Experience Replay – DQN for Games – DQN with 

Double-Q learning – Prioritized experience Replay – Advantage Function and Duelling Network 

Architecture. 

  UNIT V ADVANCED DATA ANALYTICS FOR HEALTHCARE 9 

 Introduction to Clinical Prediction Models: Basic Statistical Prediction Models, Alternative Clinical 

Prediction Models, Survival Models, Evaluation and Validation - Visual Analytics for Healthcare: 

Introduction, Visual Analytics in Public Health and Population Research, Visual Analytics for 

Clinical Workflow, Visual Analytics for Clinicians, Visual Analytics for Patients  

 Total: 45 Period 

 

LEARNING RESOURCES: 

 

TEXT BOOKS:                                                                                                                                                                                        

1. Chandan K. Reddy and Charu C. Aggarwal, Healthcare Data Analytics, CRC Press, 2020.  

2. A. Jaya, K. Kalaiselvi, Dinesh Goyal, Handbook on Intelligent Healthcare Analytics: Knowledge 

Engineering with Big Data, Wiley, 2022. 

  REFERENCES:                                                                                                                      

1. Pantea Keikhosrokiani, Big Data Analytics for Healthcare: Datasets, Techniques, Life 

Cycles, Management, and Applications, Academic Press, Elsevier, 2022 
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COURSE OBJECTIVES: 

• Learn how to define RL tasks and the core principles behind the RL, including policies, 

value functions, deriving Bellman. 

• Implement in code common algorithms following code standards and libraries used in RL. 

• Understand and work with tabular methods to solve classical control problems  

• Understand and work with approximate solutions.  

• Learn the policy gradient methods from vanilla to more complex cases. 
 

PREREQUISITE: 

• Basics of Machine Learning and Deep Learning 
 

COURSE OUTCOMES: 
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C813.1 Understand the basic concept of Reinforcement Learning. K2 

C813.2 Analyze the algorithms implemented in RL. K4 

C813.3 Apply the concept of classical control problems. K3 

C813.4 Understand the concept of RL problem solutions. K2 

C813.5 Understanding Scope of gradient methods of RL. K2 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

  

 

 

 

 

 

 

 

 

N

Note:1:Slight,2: Moderate,3:Substantial 

 

Course code 21HA813PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
REINFORCEMENT LEARNING 

(Common to AI&DS and CSE(AI&ML)) 
3 0 0 3 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C813.1 2 2 2 - - 2 - - - - 2 2 2 3 

C813.2 3 3 3 - - 2 - - - - 2 3 2 3 

C813.3 3 3 3 - - 2 - - - - 2 3 2 3 

C813.4 2 2 2 - - 2 - 2 - - 2 2 2 3 

C813.5 2 2 2 - - 2 - 2 - - 2 2 2 3 
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SYLLABUS  No. of Credits:3 

      UNIT I  FOUNDATIONS OF REINFORCEMENT LEARNING    
1099999                           

9 

Basics of probability and linear algebra-Definition of a stochastic multi-armed bandit-Definition 

of regret-Achieving sublinear regret-UCB algorithm-KL-UCB-Thompson Sampling.  

UNIT II TABULAR METHODS AND Q-NETWORKS 9 

Markov Decision Problem-policy, and value function-Reward models (infinite discounted-total, 

finite horizon, and average)-Episodic & continuing tasks-Bellman's optimality operator-and 

Value iteration & policy iteration 

UNIT III     POLICY OPTIMIZATION 9 

The Reinforcement Learning problem-prediction and control problems-Model-based algorithm- 

Monte Carlo methods for prediction-and Online implementation of Monte Carlo policy 

evaluation  

UNIT IV MODEL BASED RL 9 

Model-based RL approach-fitted value and policy iteration-on/off-policy prediction using linear 

and nonlinear function approximations-policy gradient method-actor-critic method. 

UNIT V RECENT ADVANCES AND APPLICATIONS   9 

n-step returns; TD(λ) algorithm-Need for generalization in practice-Linear function 

approximation and geometric view-Linear TD(λ). Tile coding-Control with function 

approximation-Policy search- Policy gradient methods-Experience replay-Fitted Q Iteration-

Case studies. 

Total: 45 Periods 
LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Richard S. Sutton and Andrew G. Barto, "Reinforcement learning: An introduction",  

  Second   Edition, MIT Press, 2019 

2. “Reinforcement learning: An introduction,” First Edition, Sutton, Richard S., and Andrew G. 

Barto, MIT press 2020. 

3. “Statistical reinforcement learning: modern machine learning approaches,” First Edition, 

Sugiyama, Masashi. CRC Press 2018. 

REFERENCES:  

1. Mnih, Volodymyr, KorayKavukcuoglu, David Silver, Andrei A. Rusu, Joel Veness, Marc G. 
Bellemare, Alex Graves et al. "Human-level control through deep reinforcement learning." 
Nature 518, no. 7540 (2015): 529. 

2. Van Hasselt, Hado, Arthur Guez, and David Silver. "Deep reinforcement learning with double 
q-learning." In Thirtieth AAAI conference on artificial intelligence. 2016 

3. Wang, Ziyu, Tom Schaul, MatteoHessel, Hado Van Hasselt, Marc Lanctot, and Nando De 

Freitas. "Dueling network architectures for deep reinforcement learning." arXiv preprint 

arXiv:1511.06581 (2017) 
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Course code 21CS824PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title MULTI CORE ARCHITECTURE 

(Common to CSE and CSE(AIML) 
3 0 0 3 

COURSE OBJECTIVES:  

• To understand the need for multi-core processors, and their architecture. 

• To understand the challenges in parallel and multi-threaded programming. 

• To learn about the various parallel programming paradigms, 

• To develop multicore programs and design parallel solutions. 

 PREREQUISITE:             

• Basic knowledge of Multi core Processor. 
 

  COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C814.1 
Describe multicore architectures and identify their characteristics and  

challenges. K2 

C814.2 Identify the issues in programming Parallel Processors. K2 

C814.3 Write programs using OpenMP and MPI. K2 

C814.4 Design parallel programming solutions to common problems. K3 

C814.5 
Compare and contrast programming for serial processors and                        

programming for parallel processors. K2 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C814.1 3 2 1 - - - - - - - - - 3 3 

C814.2 3 2 1 - - - - - - - - - 3 3 

C814.3 3 2 1 - - - - - - - - - 3 3 

C814.4 3 2 1 - - - - - - - - - 3 3 

C814.5 3 2 1 - - - - - - - - - 3 3 

Note: 1: Slight, 2: Moderate, 3: Substantial 

 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 
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SYLLABUS               No. of Credits: 3 

UNIT I MULTI CORE PROCESSORS 9 

Single core to Multi-core architectures – SIMD and MIMD systems – Interconnection networks – 

Symmetric and Distributed Shared Memory Architectures – Cache coherence – Performance Issues 

– Parallel program design. 

UNIT II PARALLEL PROGRAM CHALLENGES 9 

Performance – Scalability – Synchronization and data sharing – Data races – Synchronization 

primitives (mutexes, locks, semaphores, barriers) – deadlocks and livelocks – communication 

between threads (condition variables, signals, message queues and pipes). 

UNIT III SHARED MEMORY PROGRAMMING WITH Open MP 9 

OpenMP Execution Model – Memory Model – OpenMP Directives – Work-sharing 

Constructs – Library functions – Handling Data and Functional Parallelism – Handling Loops 

– Performance Considerations. 

UNIT IV DISTRIBUTED MEMORY PROGRAMMING WITH MPI 9 

MPI program execution – MPI constructs – libraries – MPI send and receive – Point-to-point and 

Collective communication – MPI derived datatypes – Performance evaluation. 

UNIT V PARALLEL PROGRAM DEVELOPMENT 9 

Case studies – n-Body solvers – Tree Search – OpenMP and MPI implementations and comparison. 

Total: 45 Periods 

 
 

LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Peter S. Pacheco, ―An Introduction to Parallel Programming, Morgan-Kauffman/Elsevier, 
2011. 

2. Darryl Gove, ―Multicore Application Programming for Windows, Linux, and Oracle Solaris, 

Pearson, 2011 (unit 2) 

 

 
REFERENCES: 

1. Michael J Quinn, ―Parallel programming in C with MPI and OpenMP, Tata McGraw 

Hill,2003. 

2. Victor Alessandrini, Shared Memory Application Programming, 1st Edition, Concepts  and 
Strategies in Multicore Application Programming, Morgan Kaufmann, 2015. 

3. Yan Solihin, Fundamentals of Parallel Multicore Architecture, CRC Press, 2015. 

 

 

 

 

 

 

 

 

 

 

 



 

138 
 

VEL TECH HIGH TECH 
Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING COLLEGE 

An Autonomous Institution 

Approved by AICTE-New Delhi, Affiliated to Anna University, Chennai 
Accredited by NBA, New Delhi & Accredited by NAAC with “A” Grade & CGPA of 3.27 

 

Course code 21HC825PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
CYBER SECURITY AND FORENSICS 

(Common to CSE and CSE(AI&ML)) 
3 0 0 3 

 COURSE OBJECTIVES:  

• To learn cybercrime and cyberlaw. 

• To understand the cyber-attacks and tools for mitigating them. 

• To learn cyber-crime and forensics. 

• To become familiar with forensics tools. 

• To learn to analyze and validate forensics data. 

 

 PREREQUISITE:  

• Basic Programming Skills 
 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes 
Blooms 

level 

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

C815.1 Explain the basics of cyber security, cybercrime, and cyber law K2 

C815.2 
Classify various types of attacks and learn the tools to launch the 

attacks K2 

C815.3 Understand the basics of cybercrime and computer forensics K2 

C815.4 Apply several different computer forensic tools to a given scenario K3 

C815.5 Analyze and validate forensics data K4 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C815.1 
1 1 1 1 - 1 - - 1 - 1 - 2 2 

C815.2 1 3 1 3 2 - - - - - - - 2 2 

C815.3 - - - - - - 1 1 - - - 2 3 - 

C815.4 2 1 1 2 - - - - - - - 2 2 1 

C815.5 2 2 1 1 2 - - - 3 - - 1 3 - 

Note:1:Slight,2: Moderate,3:Substantial 
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SYLLABUS  No. of Credits:3 

UNIT I FUNDAMENTALS OF CYBERCRIME AND FORENSICS 9 

Introduction to Traditional Computer Crime, Traditional problems associated with 

Computer Crime. - Classification of Cyber Crime. The Present and Future of Cybercrime - 

Cyber Forensics (CF) -Steps in Forensic Investigation - Forensic Examination Process - 

Types of CF techniques - Forensic duplication and investigation - Forensics Technology and 

Systems - Understanding Computer Investigation – Data Acquisition. 

UNIT II CYBER ATTACKS AND COUNTERMEASURES 9 

OSWAP; Malicious Attack Threats and Vulnerabilities: Scope of Cyber-Attacks – Security 

Breach – Types of Malicious Attacks – Malicious Software – Common Attack Vectors – 

Social engineering Attack – Phishing, Fake identity attack, Wireless Network Attack – Web 

Application Attack – Attack Tools – Countermeasures. 

UNIT III EVIDENCE COLLECTION AND FORENSICS TOOLS 9 

Processing Crime and Incident Scenes – Digital Evidence - Sources of Evidence -Working 

with File Systems. - Registry - Artifacts - Current Computer Forensics Tools: Software/ 

Hardware Tools - Forensic Suite - Acquisition and Seizure of Evidence from Computers and 

Mobile Devices -Chain of Custody- Forensic Tools 

UNIT IV ANALYSIS AND VALIDATION 9 

Validating Forensics Data – Data Hiding Techniques – Performing Remote Acquisition – 

Network Forensics – Email Investigations – Cell Phone and Mobile Devices Forensics - 

Analysis of Digital Evidence - Admissibility of Evidence - Cyber Laws in India - Case 

Studies 

UNIT V ETHICAL HACKING IN CYBER FORENSICS 9 

Introduction to Ethical Hacking - Footprinting and Reconnaissance - Scanning Networks - 

Enumeration - System Hacking - Malware Threats – Sniffing – Email Tracking 

Total: 45 Periods 
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LEARNING RESOURCES: 
 

TEXT BOOKS: 

1. Anand Shinde, “Introduction to Cyber Security Guide to the World of Cyber Security”, 

Notion Press, 2021 (Unit 1) 

2. Nina Godbole, Sunit Belapure, “Cyber Security: Understanding Cyber Crimes, Computer 

Forensics and Legal Perspectives”, Wiley Publishers, 2011 (Unit 1 

3. Bill Nelson, Amelia Phillips, Christopher Steuart, ― Guide to Computer Forensics and 

Investigations‖, Cengage Learning, India Sixth Edition, 2019 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES: 

1. Daniel Drescher, “Blockchain Basics”, First Edition, Apress, 2017. 

2. Arvind Narayana, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Goldfeder. 

Bitcoin and cryptocurrency technologies: a comprehensive introduction. Princeton University 

Press, 2016. 

3. John R.Vacca, “Computer Forensics “, Cengage Learning, 2005 

4. MarjieT.Britz, “Computer Forensics and Cyber Crime: An Introduction 3rd Edition, Prentice 

Hall, 2013 

5. Kenneth C.Brancik “Insider Computer Fraud‖ Auerbach Publications Taylor &Francis 

Group–2008. 
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List of Professional Elective Courses 

 

S. No. Course Code Engineering Stream Courses 

PROFESSIONAL ELECTIVE-V 

1 21CS554PT  Wireless Adhoc and Sensor Networks  

2 21ML822PT  Pattern Recognition 

3 21HE654PT  Video Analytics  

4 21HC54T  Block Chain Technology  

5 21ML825PT  Cognitive Computing 
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Course code 21CS564PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title WIRELESS ADHOC AND SENSOR NETWORKS 3 0 0 3 

 

 

● To introduce the relevance of this course to the existing technology through 

demonstrations, case studies, simulations, contributions of scientist, national/international 

policies with a futuristic vision along with socio-economic impact and issues 

● To equip the students with knowledge of 4G networks and its applications 

● To teach the students about various MAC and Routing protocols of Ad hoc and WSN. 

● To educate the students on introduction and application of 6lowpan. 

PREREQUISITE:  
 

● Basic knowledge of Networks 
 

 
 

CO. No. Course Outcomes 
Blooms level 

On successful completion of this Course, students will be able to 

C821.1 Define and explain the applications of adhoc network K2 

C821.2 Develop the concept of adhoc and sensor networks K3 

C821.3 
Apply the design new MAC and Routing protocols for Adhoc 

and sensor network. 
K3 

C821.4 
Understand the concept and learn new operating systems used for 

WSN. 
K2 

C821.5 
Analyse the application of 6LoWPAN 

 
K3 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C821.1 3 2 - - - - - - - - - - 2 2 

C821.2 3 3 2 - - - - - - - - - 3 3 

C821.3 3 3 2 - - - - - - - - - 3 3 

C821.4 3 2 - - - - - - - - - - 3 3 

C821.5 3 3 2 - - - - - - - - - 3 3 

Note: 1: Slight, 2: Moderate, 3: Substantial

COURSE OUTCOMES: 

COURSE OBJECTIVES: 
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SYLLABUS  No. of Credits: 3 

UNIT I INTRODUCTION AND APPLICATIONS    9 

Introduction to Ad hoc Networks - Issues and challenges in ad hoc networks-Characteristic features, 

Need for Ubiquitous Computing network, Applications of Ad hoc ,Mobility Models : - Brownian 

Model, Column model, Random Walk Model, Random Waypoint model, Random Gauss Markov 

Model, Reference point Group Mobility Model. 

UNIT II         ROUTING PROTOCOLS        9 

Need for Different routing Protocols, Proactive Vs Reactive Routing. Unicasting:  Dynamic Source 

Routing, Ad Hoc On-Demand Distance Vector Routing, Temporally Ordered Routing Algorithm, 

Signal Stability Based Routing, Location Aided Routing, Associativity Based Routing, Zone 

Routing Protocol. Multicasting: Tree Based Algorithm: CAMP, Mesh based Algorithm: On-

Demand Multicast Routing Protocol. 

UNIT III        OVERVIEW OF WIRELESS SENSOR NETWORKS 9 

Challenges for Wireless Sensor Networks-Transport Layer and QoS in Wireless Sensor Networks-

Characteristics requirements-required mechanisms, Difference between mobile ad-hoc and sensor 

networks, Applications of sensor networks-.Single- Node Architecture- Hardware Components, 

Energy Consumption of Sensor Nodes. 

UNIT IV        NETWORKING OF SENSORS 9 

Physical Layer and Transceiver Design Considerations, MAC Protocols for Wireless Sensor 

Networks, Low Duty Cycle Protocols and Wakeup Concepts- S-MAC , The Mediation Device 

Protocol, Wakeup Radio Concepts, Address and Name Management, Assignment of MAC 

Addresses, Routing Protocols - Energy-Efficient Routing, Geographic Routing-IEEE802.15.4 MAC 

protocol-ZIGBEE. 

UNIT V          INTRODUCTION AND APPLICATION OF 6LoWPAN                          9 

Introduction  -  Architecture,  Protocol  stack  -  Link  layers  –  Addressing  -  Header  format  

Bootstrapping-Mesh topologies - Internet integration, Functions of an Adaptation Layer, Routing 

-Mesh-Under - Route-Over –ROLL, Common Protocols –WSP, MQTTS, CAP, Operating system 

– Contiki - µIPv6, case study - Industrial automation - Health care. 

Total: 45 Periods 

 
 

 
 

1. Wireless adhoc and sensor  networks,  Management,  Performance,  and  Applications By 

Jing (Selina) He, Mr.ShoulingJi, YingshuLi,Yi Pan, Published September 16, 2019 by CRC 

Press 

2. Kazem Sohraby,Daniel Minoli,& TaiebZnati,―Wireless Sensor Networks - Technology, 

Protocols, and Applications, JohnWiley,2015. 
REFERENCES:   

1. CharlesE.Perkins―AdhocNetworking‖,Addison-Wesley,2000. 
2. Tracy Camp, Jeff Boleng, Vanessa Davies, ― A survey on Mobility Models for Ad hoc 

Network Research. Wireless Communications and Mobile Computing: Special Issue on 

Mobile Adhoc Networking: Research, Trends and Applications,2002. 

3. Hongmei Deng, Wei Li and Dharma P. Agrawal ― Routing security in wireless ad hoc 

networks ,IEEE Communication magazine,Oct.2002. 
4. Holger Karl & Andreas Willig, “Protocols And Architectures for Wireless Sensor Networks" , 

JohnWiley,2005. 
5. FengZhao & Leonidas J.Guibas,―Wireless Sensor Networks-An Information Processing 

Approach", Elsevier,2007. 

6. Zach Shelby, Carsten Bormann, ―6LoWPAN: The Wireless Embedded Internet‖ John 

              Wiley & Sons, November 2009. 
 

TEXT BOOKS: 

LEARNING RESOURCES: 
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Course code 21ML822PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title  PATTERN RECOGNITION 3 0 0 3 

 

 COURSE OBJECTIVES:  

• To provide basic knowledge about the fundamentals of pattern recognition and its 

applications. 

• To understand about unsupervised algorithms suitable for pattern classification. 

• To familiarize with the feature selection algorithms and methods of implementing them in            

applications. 

• To learn about the basis of algorithms used for training and testing the dataset. 

• To learn basic fuzzy system and neural network architectures, for applications in pattern 

recognition, image processing, and computer vision. 

 PREREQUISITE:  

• Statistics and basic probability. 

• Differential Calculus 

• Linear Algebra. 

 COURSE OUTCOMES:  

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C822.1 Implement basic pattern classifier algorithms. K3 

C822.2 
Understand about the working principle of unsupervised 

algorithms. K2 

C822.3 Understand about the functionality of classifiers. K2 

C822.4   Apply SVM and HMM algorithms for real time applications. K4 

C822.5 
Implement advanced methodologies over image processing 

applications.  
K5 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C822.1 3 2 2 1 3 1 - 1 - 1 1 2 3 2 

C822.2 3 3 2 2 3 - 1 - 1 1 1 2 3 2 

C822.3 3 3 2 2 3 - - 1 - 1 1 2 3 3 

C822.4 3 3 2 3 3 - - 1 - 1 1 3 3 2 

C822.5 2 2 3 3 3 1 1 1 - 1 2 3 3 3 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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SYLLABUS                                                             No. of Credits: 3 

UNIT I PATTERN CLASSIFIER 9 

Overview of Pattern Recognition – Discriminant Functions – Supervised Learning – Parametric 

Estimation – Maximum Likelihood Estimation – Bayes Theorem – Bayesian Belief Network, 

Naive Bayesian Classifier. 

UNIT II CLUSTERING 9 

Clustering Concept – Hierarchical Clustering Procedures – Partitional Clustering – Clustering of 

Large Data Sets – EM Algorithm – Grid Based Clustering – Density Based Clustering. 

UNIT III FEATURE EXTRACTION AND SELECTION 9 

Entropy Minimization – Karhunen Loeve Transformation – Feature Selection Through Functions 

Approximation – Binary Feature Selection – K-NN. 

UNIT IV HIDDEN MARKOV MODELS AND SUPPORT VECTOR MACHINES 9 

State Machines – Hidden Markov Models: Maximum Likelihood for the HMM, The Forward and 

Backward Algorithm, Sum-Product Algorithm for the HMM, Scaling Factors, The Viterbi 

Algorithm, Extensions of The Hidden Markov Model – Support Vector Machines: Maximum 

Margin Classifiers, Relevance Vector Machines. 

UNIT V RECENT ADVANCES 9 

Fuzzy Classification: Fuzzy Set Theory, Fuzzy and Crisp Classification, Fuzzy Clustering, Fuzzy 

Pattern Recognition – Introduction to Neural Networks: Elementary Neural Network for Pattern 

Recognition, Hebbnet, Perceptron, ADALINE, Back Propagation.  

                                                                                                                                 Total: 45 Periods 

 
 

LEARNING RESOURCES:  

 

TEXT BOOKS: 

1. Andrew Webb, “Statistical Pattern Recognition”, Arnold publishers, London, 2021. 

REFERENCES:  
1. C. M. Bishop, “Pattern Recognition and Machine Learning”, Springer, 2021. 

2. R. O. Duda, P. E. Hart, D. G. Stork, “Pattern Classification”, John Wiley, 2001. 

3. M. Narasimha Murthy, V. Susheela Devi, “Pattern Recognition”, Springer 2011. 

4. Menahem Friedman, Abraham Kandel, “Introduction to Pattern Recognition Statistical, Structural, 

Neural and Fuzzy Logic Approaches”, World Scientific publishing Co. Ltd, 2000. 
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Course code 21HE654PT Semester V III 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
VIDEO ANALYTICS 

Common to ECE & CSE(AI&ML) 
3 0 0 3 

 COURSE OBJECTIVES:  

• To understand the need for video Analytics 

• To understand the basic configuration of video analytics 

• To understand the functional blocks of a video analytic system 

• To get exposed to the various applications of video analytics 

 PREREQUISITE:  

• Signal Processing 

 COURSE OUTCOMES:  

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C823.1 Explain the components of Video Analytics K2 

C823.2 Describe various Foreground extraction methods K2 

C823.3 Describe various classifiers K2 

C823.4 Model video analytic algorithms for security applications K3 

C823.5 Model video analytic algorithms for business intelligence K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C823.1 3 1 1 - - - - - - - - - 2 2 

C823.2 3 2 1 - - - - - - - - - 2 2 

C823.3 3 2 1 - - - - - - - - - 2 2 

C823.4 3 3 1 - - - - - - - - - 2 2 

C823.5 3 3 1 - - - - - - - - - 2 2 

Note:1: Slight,2: Moderate,3: Substantial 
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SYLLABUS  No. of Credits:3 

UNIT I VIDEO ANALYTIC COMPONENTS 9 

Need for Video Analytics-Overview of video Analytics- Foreground extraction- Feature 

extraction- classifier - Preprocessing- edge detection- smoothening- Feature space-PCA- 
FLD-SIFT features. 
 

UNIT II FOREGROUND EXTRACTION 9 

Background estimation- Averaging- Gaussian Mixture Model- Optical Flow based- Image 

Segmentation- Region growing-   Region   splitting-Morphological   operations- erosion- 

Dilation- Tracking in a multiple camera environment. 

 
UNIT III CLASSIFIERS 9 

Neural networks (back propagation) - Deep learning networks (CNN, RNN)- Fuzzy 
Classifier- Bayesian classifier-HMM based classifier. 
 

UNIT IV VIDEO ANALYTICS FOR BUSINESS INTELLIGENCE AND 
SECURITY 

9 

Abandoned object detection- human behavioral analysis -human action recognition- perimeter 

security- crowd analysis and prediction of crowd congestion, Customer behavior analysis - 
people counting. 
 

UNIT V VIDEO ANALYTICS FOR TRAFFIC MONITORING 9 

Traffic rule violation detection- traffic congestion identification for route planning- driver 
assistance- lane change warning. 

Total: 45 Periods 

 
LEARNING RESOURCES: 

 

TEXT BOOKS: 

1. A. Murat Tekalp, ―Digital Video Processing‖, Second Edition, Prentice Hall, 2015. 

2. Zhihao  Chen,  Ye Yang  ,Jingyu  Xue ,  Liping Ye,  Feng Guo,  ―The  Next  Generation  of 

Video Surveillance and Video Analytics: The Unified Intelligent Video Analytics Suite‖, 

CreateSpace Independent Publishing Platform, 2014. 

REFERENCES: 
1. Alan C. Bovik, ―Handbook of Image and Video processing‖, Second Edition, Academic 

Press, 2005 

2. Graeme A. Jones (Editor), Nikos Paragios (Editor), Carlo S. Regazzoni (Editor) Video 

Based Surveillance Systems: Computer Vision and Distributed Processing , Kluwer 

academic publisher, 2001 
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Course code 21HC54T Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title 
BLOCK CHAIN TECHNOLOGY 

(Common to CSE, IT, AI&DS and CSE(AI&ML)) 
3 0 0 3 

 

 COURSE OBJECTIVES:  

 

● To learn the fundamentals of Blockchain. 

● To obtain knowledge about technologies of Blockchain. 

● To incorporate the models of Blockchain- Ethereum. 

● To learn the models of Hyperledger Fabric. 

 PREREQUISITE:  

 

● Basic knowledge of cryptographic techniques 
 

 COURSE OUTCOMES: 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C824.1 Define and explain the fundamentals of Blockchain K2 

C824.2 Illustrate the technologies of Blockchain K3 

C824.3 Describe the models of Blockchain K2 

C824.4 Analyze and demonstrate the Ethereum K3 

C824.5 Analyze and demonstrate Hyperledger fabric K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 
CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C824.1 3 2 1 1 - - - - - - - - 3 3 

C824.2 3 2 1 1 - - - - - - - - 1 2 

C824.3 3 2 1 1 - - - - - - - - 2 1 

C824.4 2 2 1 1 - - - - - - - - 1 2 

C824.5 2 2 1 1 - - - - - - - - 1 2 

   Note: 1: Slight, 2: Moderate, 3: Substantial
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SYLLABUS  No. of Credits:  3 

 

UNIT I 

 

INTRODUCTION 

 

9 

Basic Cryptographic primitives used in Blockchain –Secure- Collision- Resistant hash 

functions - Digital signature - Public key cryptosystems – Zero knowledge proof systems - 

Need for Distributed Record Keeping – Modelling faults and adversaries- Byzantine Generals 

problem - Consensus algorithms and their scalability problems - Why Nakamoto Came up with 

Blockchain based cryptocurrency. 

. 

UNIT II TECHNOLOGIES BORROWED IN BLOCKCHAIN 9 

Technologies Borrowed in Blockchain –hash pointers- Consensus- Byzantine Models of fault 

tolerance- Digital cash etc.- Bitcoin blockchain - Wallet – Blocks - Merkley Tree - hardness of 

mining - Transaction verifiability - Anonymity - forks - Double spending - Mathematical 

analysis of properties of Bitcoin - Bitcoin- the challenges and solutions. 

 

UNIT III MODELS FOR BLOCKCHAIN 9 

Models f-GARAY model -RLA Model -Proof of Work (PoW) as random oracle - Formal 

treatment of consistency- Liveness and Fairness - Proof of Stake (PoS) based Chains - Hybrid 

models ( PoW + PoS) - Bitcoin scripting language and their use 

UNIT IV ETHEREUM 9 

Ethereum -Ethereum Virtual Machine (EVM) -Wallets for Ethereum -Solidity - Smart 

Contracts - The Turing Completeness of Smart Contract Languages and verification 

challenges- Using smart contracts to enforce legal contracts- Comparing Bitcoin scripting vs. 

Ethereum Smart Contracts-Some attacks on smart contracts 

UNIT V MEMORY & I/O SYSTEMS 9 

Hyperledger fabric- the plug and play platform and mechanisms in permissioned block chain - 

Beyond Cryptocurrency – applications of block chain in cyber security- integrity of 

information- E-Governance and other contract enforcement mechanisms - Limitations of block 

chain as a technology and myths vs reality of blockchain technology 

Total: 45 Periods 

LEARNING RESOURCES:  

  

TEXT BOOKS: 
 

1. S.Shukla, M.Dhawan, S.Sharma,S. Venkatesan “Blockchain Technology:Cryptocurrency 

and Applications” ,Oxford University Press 2019 . 

2. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller and Steven 

Goldfeder, ”Bitcoin and cryptocurrency technologies: a comprehensive introduction”, 

Princeton University Press,2016. 
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REFERENCES:  

 
1. Joseph Bonneau et al, SoK: “Research perspectives and challenges for Bitcoin and 

cryptocurrency”, IEEE Symposium on security and Privacy, 2015. 

2. J.A.Garay  et  al,  “The  bitcoin  backbone  protocol  -  analysis  and  applications”, 
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Course code 21ML825PT Semester VIII 

Category PROFESSIONAL ELECTIVE COURSE (PEC) L T P C 

Course Title COGNITIVE COMPUTING  3 0 0 3 

 

 COURSE OBJECTIVES:  

•  To familiarize Use the Innovation Canvas to justify potentially successful products.  

•  To learn various ways in which to develop a product idea. 

•  To understand about how Big Data can play a vital role in Cognitive Computing  

•  To know about the business applications of Cognitive Computing  

•  To get into all applications of Cognitive Computing 

 PREREQUISITE:  

 

    Programming skills, Data Science, and Machine learning concepts.  
 

 COURSE OUTCOMES: 

 

CO. No. Course Outcomes 
Blooms 

level 

On successful completion of this Course, students will be able to 

C825.1 Explain applications in Cognitive Computing.  K2 

C825.2 Describe Natural language processor role in Cognitive computing K3 

C825.3 Explain future directions of Cognitive Computing  K2 

C825.4 Evaluate the process of taking a product to market  K3 

C825.5 Comprehend the applications involved in this domain. K3 

 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 

 

CO No. PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 PO-10 PO-11 PO-12 PSO-1 PSO-2 

C825.1 3 2 1 1 - - - - - - - - 3 3 

C825.2 3 2 1 1 - - - - - - - - 1 2 

C825.3 3 2 1 1 - - - - - - - - 2 1 

C825.4 2 2 1 1 - - - - - - - - 1 2 

C825.5 2 2 1 1 - - - - - - - - 1 2 

   Note: 1: Slight, 2: Moderate, 3: Substantial
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SYLLABUS  No. of Credits:  3 

    UNIT I     FOUNDATION OF COGNITIVE COMPUTING                                                    9 

   Foundation of Cognitive Computing: cognitive computing as a new generation, the uses of cognitive 

systems, system cognitive, gaining insights from data, Artificial Intelligence as the foundation of 

cognitive computing, understanding cognition Design Principles for Cognitive Systems: 

Components of a cognitive system, building the corpus, bringing data into the cognitive system, 

machine learning, hypotheses generation and scoring, presentation, and visualization services 

UNIT II NATURAL LANGUAGE PROCESSING IN COGNITIVE SYSTEMS             9 

Natural Language Processing in support of a Cognitive System: Role of NLP in a cognitive system, 

semantic web, Applying Natural language technologies to Business problems Representing 

knowledge in Taxonomies and Ontologies: Representing knowledge, Defining Taxonomies and 

Ontologies, knowledge representation, models for knowledge representation, implementation 

considerations  

 

 UNIT III BIG DATA AND COGNITIVE COMPUTING          9 

Relationship between Big Data and Cognitive Computing: Dealing with human-generated data,  

defining big data, architectural foundation, analytical data warehouses, Hadoop, data in motion and 

streaming data, integration of big data with traditional data Applying Advanced Analytics to cognitive 

computing: Advanced analytics is on a path to cognitive computing, Key capabilities in advanced 

analytics, using advanced analytics to create value, Impact of open-source tools on advanced analytics     

 

UNIT IV BUSINESS IMPLICATIONS OF COGNITIVE COMPUTING                                  9  

  

Preparing for change ,advantages of new disruptive models , knowledge meaning to business, 

difference with a cognitive systems approach , meshing data together differently, using business 

knowledge to plan for the future , answering business questions in new ways , building business 

specific solutions , making cognitive computing a reality , cognitive application changing the market, 

The process of building a cognitive application: Emerging cognitive platform, defining the objective, 

defining the domain, understanding the intended users and their attributes, questions and exploring 

insights, training and testing. 

 

UNIT V APPLICATION OF COGNITIVE COMPUTING                                                       9 

Building a cognitive health care application: Foundations of cognitive computing for healthcare, 

constituents in healthcare ecosystem, learning from patterns in healthcare Data, Building on a 

foundation of big data analytics, cognitive applications across the health care eco system, starting with 

a cognitive application for healthcare, using cognitive applications to improve health and wellness, 

using a cognitive application to enhance the electronic medical record Using cognitive application to 

improve clinical teaching   

                                                                                                                             Total: 45 Periods 

LEARNING RESOURCES:  

  

TEXTBOOKS: 

1. Venkatraman S., & Rajendra S., “Cognitive computing and Big Data Analytics”, Wiley, 2023  

2. R. S. L. (Ravindra S. L. “Cognitive Computing: Theory and Applications”, 2023.  

3. Noah D. Goodman, Joshua B. Tenenbaum, The ProbMods Contributors, “Probabilistic Models 

of Cognition”, Second Edition, 2020, https://probmods.org/. 

REFERENCES:                                                                                                                        

1.  Srinivas S. G., et al Architecting the Cognitive Enterprise: A New Era of Thinking for the 

Digital Transformation, 2022. 

 

https://probmods.org/
https://doi.org/10.1001/jama.2016.17216
https://doi.org/10.1001/jama.2016.17216
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Course code 21EE06P Semester VIII 

Category 
EMPLOYABILITY ENHANCEMENT COURSE 

(EEC) 
L T P C 

Course Title PROJECT PHASE - II 0 0 12 6 

 

 COURSE OBJECTIVES:  

• To introduce Project based learning 

 PREREQUISITE:  

• All Core Courses 

 COURSE OUTCOMES:  
 

CO. No. Course Outcomes Blooms level 

On successful completion of this Course, students will be able to 

C803.1 
Formulate specific problem statements for ill-defined real-life 

problems with reasonable assumptions and constraints. K6 

C803.2 
Perform literature search and / or patent search in the area of 

interest K3 

C803.3 
Conduct experiments / design and analysis / solution iterations 
and document the results/ Perform error analysis 

K4 

C803.4 
Synthesize the results and arrive at scientific conclusions 

/products/ solutions 
K4 

C803.5 Document the results in the form of technical report K3 
 

COURSE OUTCOMES MAPPING WITH PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES 
 

CO. No. PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

C803.1 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C803.2 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C803.3 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C803.4 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

C803.5 3 3 2 2 2 1 1 1 3 2 2 2 2 2 

Note: 1: Slight, 2: Moderate, 3: Substantial 
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Domains No. of Credits: 6 

1. Block Chain Technology 

2. Artificial Intelligence and Data Science 

3. Deep Learning Techniques 

4. Cognitive Computing 

5. Mobile Application Development 

6. Quantum Computing 

7. Machine Learning 

8. Internet Of Things 

9. Cloud Computing 

10. Digital Image Processing 

11. Big Data Analytics 

12. Network Security 

13. Cyber Security 

14. Open AI 

15 Generative AI 

16       Augmented Reality and Virtual Reality 
17      Robotics 

Total: 180 Periods 

 

 
ONLINE RESOURCES: 

1. https://swayam.gov.in/nc_details/NPTEL 

2. https://www.sciencedirect.com/ 

3. https://www.ibm.com/ 

4. https://www.ai.google.com/ 
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