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VISION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY 

 

Transforming life through excellence in education and research. 

 

MISSION STATEMENT OF VELLORE INSTITUTE OF 

TECHNOLOGY 

 

World class Education: Excellence in education, grounded in ethics and 

critical thinking, for improvement of life. 

Cutting edge Research: An innovation ecosystem to extend knowledge and 

solve critical problems. 

Impactful People: Happy, accountable, caring and effective workforce and 

students. 

Rewarding Co-creations: Active collaboration with national & international 

industries & universities for productivity and economic development. 

Service to Society: Service to the region and world through knowledge and 

compassion. 

 

VISION STATEMENT OF THE SCHOOL OF ELECTRICAL 

ENGINEERING 

 
To be a leader for academic excellence in the field of electrical, 

instrumentation and control engineering imparting high quality education 

and research leading to global competence for the societal and industrial 

developments. 

 

MISSION STATEMENT OF THE SCHOOL OF ELECTRICAL 

ENGINEERING 

M1: Impart high quality education and interdisciplinary research by providing 

conducive teaching learning environment and team spirit resulting in 

innovation and product development. 

M2: Enhance the core competency of the students to cater to the needs of the 

industries and society by providing solutions in the field of electrical, 

electronics, instrumentation, and automation engineering. 

M3: Develop interpersonal skills, leadership quality and societal responsibility 

through ethical value-added education. 
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CREDIT INFO

S.no Catagory Credits

1 Foundation Core 49

2 Discipline-linked Engineering Sciences 16

3 Discipline Core 47

4 Discipline Elective 15

5 Projects and Internship 9

6 Open Elective 15

7 Bridge Course 0

8 Non-graded Core Requirement 11

Total Credits 162

Foundation Core

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCHY101L Engineering Chemistry Theory Only 1.0 3 0 0 0 3.0

2 BCHY101P Engineering Chemistry Lab Lab Only 1.0 0 0 2 0 1.0

3 BCSE101E Computer Programming: Python Embedded

Theory and Lab

1.0 1 0 4 0 3.0

4 BCSE103E Computer Programming: Java Embedded

Theory and Lab

1.0 1 0 4 0 3.0

5 BEEE102L Basic Electrical and Electronics Engineering Theory Only 1.0 3 0 0 0 3.0

6 BEEE102P Basic Electrical and Electronics Engineering Lab Lab Only 1.0 0 0 2 0 1.0

7 BENG101L Technical English Communication Theory Only 1.0 2 0 0 0 2.0

8 BENG101P Technical English Communication Lab Lab Only 1.0 0 0 2 0 1.0

9 BENG102P Technical Report Writing Lab Only 1.0 0 0 2 0 1.0

10 BFLE200L B.Tech. Foreign Language - 2021onwards Basket 1.0 0 0 0 0 2.0

11 BHSM200L  B.Tech. HSM Elective - 2021 onwards Basket 1.0 0 0 0 0 3.0

12 BMAT101L Calculus Theory Only 1.0 3 0 0 0 3.0

13 BMAT101P Calculus Lab Lab Only 1.0 0 0 2 0 1.0

14 BMAT102L Differential Equations and Transforms Theory Only 1.0 3 1 0 0 4.0

15 BMAT201L Complex Variables and Linear Algebra Theory Only 1.0 3 1 0 0 4.0

16 BMAT202L Probability and Statistics Theory Only 1.0 3 0 0 0 3.0

17 BMAT202P Probability and Statistics Lab Lab Only 1.0 0 0 2 0 1.0

18 BPHY101L Engineering Physics Theory Only 1.0 3 0 0 0 3.0

19 BPHY101P Engineering Physics Lab Lab Only 1.0 0 0 2 0 1.0

20 BSTS101P Quantitative Skills Practice I Soft Skill 1.0 0 0 3 0 1.5

21 BSTS102P Quantitative Skills Practice II Soft Skill 1.0 0 0 3 0 1.5

22 BSTS201P Qualitative Skills Practice I Soft Skill 1.0 0 0 3 0 1.5

23 BSTS202P Qualitative Skills Practice II Soft Skill 1.0 0 0 3 0 1.5
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Discipline-linked Engineering Sciences

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BECS201L Semiconductor Devices and Circuits Theory Only 1.0 3 0 0 0 3.0

2 BECS201P Semiconductor Devices and Circuits Lab Lab Only 1.0 0 0 2 0 1.0

3 BEEE203L Circuit Theory Theory Only 1.0 3 1 0 0 4.0

4 BEEE206L Digital Electronics Theory Only 1.0 3 0 0 0 3.0

5 BEEE206P Digital Electronics Lab Lab Only 1.0 0 0 2 0 1.0

6 BMAT205L Discrete Mathematics and Graph Theory Theory Only 1.0 3 1 0 0 4.0

Discipline Core

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCSE202L Data Structures and Algorithms Theory Only 1.0 3 0 0 0 3.0

2 BCSE202P Data Structures and Algorithms Lab Lab Only 1.0 0 0 2 0 1.0

3 BCSE205L Computer Architecture and Organization Theory Only 1.0 3 0 0 0 3.0

4 BCSE302L Database Systems Theory Only 1.0 3 0 0 0 3.0

5 BCSE302P Database Systems Lab Lab Only 1.0 0 0 2 0 1.0

6 BCSE303L Operating Systems Theory Only 1.0 3 0 0 0 3.0

7 BCSE303P Operating Systems Lab Lab Only 1.0 0 0 2 0 1.0

8 BCSE308L Computer Networks Theory Only 1.0 3 0 0 0 3.0

9 BCSE308P Computer Networks Lab Lab Only 1.0 0 0 2 0 1.0

10 BECM301L Signal Processing Theory Only 1.0 3 0 0 0 3.0

11 BECM301P Signal Processing Lab Lab Only 1.0 0 0 2 0 1.0

12 BECS301L Electrical Machines Theory Only 1.0 3 0 0 0 3.0

13 BECS303L Power Electronics and Drives Theory Only 1.0 3 0 0 0 3.0

14 BECS303P Power Electronics and Drives Lab Lab Only 1.0 0 0 2 0 1.0

15 BEEE303L Control Systems Theory Only 1.0 3 0 0 0 3.0

16 BEEE303P Control Systems Lab Lab Only 1.0 0 0 2 0 1.0

17 BEEE309L Microprocessors and Microcontrollers Theory Only 1.0 3 0 0 0 3.0

18 BEEE309P Microprocessors and Microcontrollers Lab Lab Only 1.0 0 0 2 0 1.0

Discipline Elective

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCSE204L Design and Analysis of Algorithms Theory Only 1.0 3 0 0 0 3.0

2 BCSE204P Design and Analysis of Algorithms Lab Lab Only 1.0 0 0 2 0 1.0

3 BCSE208L Data Mining Theory Only 1.0 2 0 0 0 2.0

4 BCSE208P Data Mining Lab Lab Only 1.0 0 0 2 0 1.0

5 BCSE301L Software Engineering Theory Only 1.0 3 0 0 0 3.0

6 BCSE301P Software Engineering Lab Lab Only 1.0 0 0 2 0 1.0
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Discipline Elective

7 BCSE304L Theory of Computation Theory Only 1.0 3 0 0 0 3.0

8 BCSE307L Compiler Design Theory Only 1.0 3 0 0 0 3.0

9 BCSE307P Compiler Design Lab Lab Only 1.0 0 0 2 0 1.0

10 BEEE213L Embedded Systems Design Theory Only 1.0 3 0 0 0 3.0

Open Elective

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BECE320E Embedded C Programming Embedded

Theory and Lab

1.0 2 0 2 0 3.0

2 BHUM201L Mass Communication Theory Only 1.0 3 0 0 0 3.0

3 BHUM202L Rural Development Theory Only 1.0 3 0 0 0 3.0

4 BHUM203L Introduction to Psychology Theory Only 1.0 3 0 0 0 3.0

5 BHUM204L Industrial Psychology Theory Only 1.0 3 0 0 0 3.0

6 BHUM205L Development Economics Theory Only 1.0 3 0 0 0 3.0

7 BHUM206L International Economics Theory Only 1.0 3 0 0 0 3.0

8 BHUM207L Engineering Economics Theory Only 1.0 3 0 0 0 3.0

9 BHUM208L Economics of Strategy Theory Only 1.0 3 0 0 0 3.0

10 BHUM209L Game Theory Theory Only 1.0 3 0 0 0 3.0

11 BHUM210E Econometrics Embedded

Theory and Lab

1.0 2 0 2 0 3.0

12 BHUM211L Behavioral Economics Theory Only 1.0 3 0 0 0 3.0

13 BHUM212L Mathematics for Economic Analysis Theory Only 1.0 3 0 0 0 3.0

14 BHUM213L Corporate Social Responsibility Theory Only 1.0 3 0 0 0 3.0

15 BHUM214L Political Science Theory Only 1.0 3 0 0 0 3.0

16 BHUM215L International Relations Theory Only 1.0 3 0 0 0 3.0

17 BHUM216L Indian Culture and Heritage Theory Only 1.0 3 0 0 0 3.0

18 BHUM217L Contemporary India Theory Only 1.0 3 0 0 0 3.0

19 BHUM218L Financial Management Theory Only 1.0 3 0 0 0 3.0

20 BHUM219L Principles of Accounting Theory Only 1.0 3 0 0 0 3.0

21 BHUM220L Financial Markets and Institutions Theory Only 1.0 3 0 0 0 3.0

22 BHUM221L Economics of Money, Banking and Financial Markets Theory Only 1.0 3 0 0 0 3.0

23 BHUM222L Security Analysis and Portfolio Management Theory Only 1.0 3 0 0 0 3.0

24 BHUM223L Options , Futures and other Derivatives Theory Only 1.0 3 0 0 0 3.0

25 BHUM224L Fixed Income Securities Theory Only 1.0 3 0 0 0 3.0

26 BHUM225L Personal Finance Theory Only 1.0 3 0 0 0 3.0

27 BHUM226L Corporate Finance Theory Only 1.0 3 0 0 0 3.0

28 BHUM227L Financial Statement Analysis Theory Only 1.0 3 0 0 0 3.0

29 BHUM228L Cost and Management Accounting Theory Only 1.0 3 0 0 0 3.0

30 BHUM229L Mind, Embodiment and Technology Theory Only 1.0 3 0 0 0 3.0

31 BHUM230L Health Humanities in Biotechnological Era Theory Only 1.0 3 0 0 0 3.0

32 BMGT108L Entrepreneurship Theory Only 1.0 3 0 0 0 3.0
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Open Elective

33 BSTS301P Advanced Competitive Coding - I Soft Skill 1.0 0 0 3 0 1.5

34 BSTS302P Advanced Competitive Coding - II Soft Skill 1.0 0 0 3 0 1.5

Bridge Course

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BENG101N Effective English Communication Lab Only 1.0 0 0 4 0 2.0

Non-graded Core Requirement

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCHY102N Environmental Sciences Online Course 1.0 0 0 0 0 2.0

2 BEEE101N Introduction to Engineering Project 1.0 0 0 0 0 1.0

3 BEXC100N Extracurricular Activities / Co-Curricular Activities -

B.Tech. Programmes

Basket 1.0 0 0 0 0 2.0

4 BHUM101N Ethics and Values Online Course 1.0 0 0 0 0 2.0

5 BSSC101N Essence of Traditional Knowledge Online Course 1.0 0 0 0 0 2.0

6 BSSC102N Indian Constitution Online Course 1.0 0 0 0 0 2.0
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Course Code Course Title L T P C 
BEEE102L Basic Electrical and Electronics Engineering 3 0 0 3 
Pre-requisite NIL Syllabus version 

1.0 
Course Objectives 
1. Familiarize with various laws and theorems to solve electric and electronic circuits
2. Provide an overview on working principle of machines
3. Excel the concepts of semiconductor devices, op-amps and digital circuits

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

1. Evaluate DC and AC circuit parameters using various laws and theorems
2. Comprehend the parameters of magnetic circuits
3. Classify and compare various types of electrical machines and its applications
4. Design basic combinational circuits in digital system
5. Analyze the characteristics and applications of semiconductor devices

Module:1 DC Circuits 7 hours 
Basic circuit elements and sources; Ohms law; Kirchhoff’s laws; Series and Parallel 
connection of circuit elements; Star-delta transformation; Mesh current analysis; Node 
voltage analysis; Theorems: Thevenin's, Maximum power transfer and Superposition 
theorem. 
Module:2 AC Circuits 8 hours 
Alternating voltages and currents, RMS, average, maximum values, Single Phase RL, RC, 
RLC series circuits, Power in AC circuits, Power Factor, Three phase balanced systems, 
Star and delta Connections, Electrical Safety, Fuses and Earthing. 
Module:3 Magnetic Circuits 7 hours 
Magnetic field; Toroidal core: Flux density, Flux linkage; Magnetic circuit with airgap; 
Reluctance in series and parallel circuits; Self and mutual inductance; Transformer: turn ratio 
determination. 
Module:4 Electrical Machines 7 hours 
Construction, working principle and applications of DC Machines, Transformers, Three 
phase Induction motors, synchronous generators, single phase induction motors, special 
machines stepper motor, universal motor and BLDC motor. 
Module:5 Digital Systems 7 hours 
Binary arithmetic; Number base conversion; Boolean algebra: simplification of Boolean 
functions using K-maps; Logic gates; Design of basic combinational circuits: adders, 
multiplexers, de-multiplexers. 
Module:6 Semiconductor Devices and Applications 7 hours 
Characteristics: PN junction diode, Zener diode, BJT, MOSFET; Applications: Rectifier, 
Voltage regulator, Operational amplifier. 
Module:7 Contemporary Issues 2 hours 

Total Lecture hours: 45 hours 
Text Books 
1 Allan R. Hambley, “Electrical Engineering -Principles & Applications”, 2019, 6th Edition, 

Pearson Education 
2 V. D. Toro, Electrical Engineering Fundamentals, 2nd edition. PHI, 2014

Reference Books 
1 R. L. Boylestad and L. Nashelsky, Electronic Devices and Circuit Theory, 11th edition.
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Pearson, 2012 
2 DP Kothari & Nagrath, “Basic Electric Engineering”, 2019, Tata McGraw Hill 
  
Recommended by Board of Studies 28-05-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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Course code Course Title L T P C 
BEEE102P Basic Electrical and Electronics Engineering Lab 0 0 2 1 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objective 
1. Design and solve the fundamental electrical and electronics circuits 
 
Course Outcomes 
1. Identify appropriate method of solving the fundamental electrical and electronics circuits 
2. Design and conduct experiments on electrical and electronics circuits 
 
Experiments (Indicative)  
1 Verification of Kirchoff’s law 
2 Verification of Maximum Power Transfer Theorem 
3 Staircase wiring circuit layout for multi storage building 
4 Lamp dimmer circuit (Darlington pair circuit using transistors) used in cars. 
5 Measurement of Earth resistance using Megger 
6 Sinusoidal steady state response of RLC circuits 
7 Three phase power measurement for ac loads 
8 Design of half-adder and full-adder digital circuits 
9 Synthesis of 8x1 multiplexer and 1x8 de-multiplexers 
10 Characteristics of PN diode and acts as switch 
11 Realization of single-phase rectifier 
12 Design of regulated power supply using Zener diode.  
13 Characteristics of MOSFET 
14 Characteristics of BJT 
15 Measurement of energy using single-phase energy meter 
16 Measurement of power in a 1-phase circuit by using CTs and PTs 
  
   

Total Laboratory Hours 30 hours 
Mode of assessment: Continuous assessment, FAT 
Recommended by Board of Studies 28-05-2022 
Approved by Academic Council No. 67 Date 08-08-2022 
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Technical Report Writing ILITIPIC 
Io Io I 2 11 

Technical English Communication I Syllabus version 
I 1.0 

BENG102P 

Pre-requisite 

Course Objectives: 
1. To augment specific writing skills for preparing technical reports

2. To think critically, evaluate, analyse general and complex technical information

3. To acquire proficiency in writing and presenting reports

Course Outcomes: 
1.Write error free sentences using appropriate grammar, vocabulary and style

2. Synthesize information and concepts in preparing reports

3. Demonstrate the ability to write and present reports on diverse topics

Indicative Experiments I 
1. Advanced Grammar, Vocabulary and Editing

Usage of Tenses - Adjectives and Adverbs - Jargon vs Technical Vocabulary -
Abbreviations - Mechanics of Editing: Punctuation and Proof Reading
Activity: Worksheets

2. Research and Analyses
Synchronise Technical Details from Newspapers - Magazines - Articles and e-content
Activity: Writing introduction and literature review

3. Systematisation of Information
Techniques to Converge Objective-Oriented data in Diverse Technical Reports
Activity: Preparing Questionnaire

4. Data Visualisation
Interpreting Data - Graphs - Tables - Charts - Imagery - lnfographics
Activity: Transcoding

5. Introduction to Reports
Meaning - Definition - Purpose - Characteristics and Types of Reports
Activity: Worksheets on Types of reports

6. Structure of Reports
Title - Preface - Acknowledgement - AbstracUSummary- Introduction - Materials and
Methods - Results - Discussion - Conclusion - Suggestions/Recommendations
Activity: Identifying the structure of report

7. Report Writing
Data Collection - Draft an Outline and Organize Information
Activity: Drafting reports

8. Supplementary Texts
Appendix - Index - Glossary - References - Bibliography - Notes
Activity: Organizing supplementary texts

9. Review of Final Reports
Structure - Content - Style - Layout and Referencing
Activity: Examining clarity and coherence in final reports

10. Presentation
Presenting Technical Reports
Activity: Planning, creating and digital presentation of reports

Total Laboratory Hours I 30 hours 
Mode of assessment: Continuous Assessment/ FAT/ Assignments/ Quiz/ Presentations/ 
Oral examination 
Recommended by Board of Studies I 28.06.2021 

Aooroved by Academic Council I No. 63 I Date I 23.09.2021 

Proceedings of the 63rd Academic Council [23.09.2021] 686 























Course Code Course Title L T P C 
BPHY101L Engineering Physics 3 0 0 3 
Pre-requisite NIL Syllabus version 

1.0 
Course Objectives 
1. To explain the dual nature of radiation and matter.
2. To apply Schrödinger’s equation to solve finite and infinite potential problems and apply

quantum ideas at the nanoscale.
3. To understand the Maxwell’s equations for electromagnetic waves and apply the

concepts to semiconductors for engineering applications.

Course Outcome 
At the end of the course the student will be able to 
1. Comprehend the phenomenon of waves and electromagnetic waves.
2. Understand the principles of quantum mechanics.
3. Apply quantum mechanical ideas to subatomic domain.
4. Appreciate the fundamental principles of a laser and its types.
5. Design a typical optical fiber communication system using optoelectronic devices.

Module:1 Introduction to waves 7 hours 
Waves on a string - Wave equation on a string (derivation) - Harmonic waves- reflection and 
transmission of waves at a boundary (Qualitative) - Standing waves and their 
eigenfrequencies. 
Module:2 Electromagnetic waves 7 hours 
Physics of divergence - gradient and curl - Qualitative understanding of surface and volume 
integral - Maxwell Equations (Qualitative) - Displacement current - Electromagnetic wave 
equation in free space - Plane electromagnetic waves in free space - Hertz’s experiment. 
Module:3 Elements of quantum mechanics 6 hours 
Need for Quantum Mechanics: Idea of Quantization (Planck and Einstein) - Compton effect 
(Qualitative) – de Broglie hypothesis - - Davisson-Germer experiment - Wave function and 
probability interpretation - Heisenberg uncertainty principle - Schrödinger wave equation 
(time dependent and time independent).  
Module:4 Applications of quantum mechanics 5 hours 
Eigenvalues and eigenfunction of particle confined in one dimensional box - Basics of 
nanophysics - Quantum confinement and nanostructures - Tunnel effect (qualitative) and 
scanning tunneling microscope.  
Module:5 Lasers 6 hours 
Laser characteristics - spatial and temporal coherence - Einstein coefficients and their 
significance - Population inversion - two, three and four level systems - Pumping schemes - 
threshold gain coefficient - Components of a laser - He-Ne, Nd:YAG and CO2 lasers and 
their engineering applications.  
Module:6 Propagation of EM waves in optical fibers 6 hours 
Introduction to optical fiber communication system - light propagation through fibers - 
Acceptance angle - Numerical aperture - V-parameter - Types of fibers – Attenuation - 
Dispersion-intermodal and intramodal. Application of fiber in medicine - Endoscopy.  
Module:7 Optoelectronic devices 6 hours 
Introduction to semiconductors - direct and indirect bandgap – Sources: LED and laser 
diode, Photodetectors: PN and PIN. 
Module:8 Contemporary issues 2 hours 

Total Lecture hours: 45 hours 
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Textbook(s) 
1. 

2. 

H. D. Young and R. A. Freedman, University Physics with Modern Physics, 2020, 15th

Edition, Pearson, USA.
D. K. Mynbaev and Lowell L. Scheiner, Fiber Optic Communication Technology, 2011,
1st Edition, Pearson, USA

Reference Books 
1. 

2. 

3. 
4. 

5. 

H. J. Pain, The Physics of vibrations and waves, 2013, 6th Edition, Wiley Publications, 
India. 
R. A. Serway, J. W. Jewett, Jr, Physics for Scientists and Engineers with Modern 
Physics, 2019, 10th Edition, Cengage Learning, USA. 
K. Krane, Modern Physics, 2020, 4th Edition, Wiley Edition, India.
M.N.O. Sadiku, Principles of Electromagnetics, 2015, 6th Edition, Oxford University
Press, India.
W. Silfvast, Laser Fundamentals, 2012, 2nd Edition, Cambridge University Press, India.

Mode of Evaluation: Written assignment, Quiz, CAT and FAT 

Recommended by Board of Studies 26-06-2021
Approved by Academic Council No. 63 Date 23-09-2021
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Course Code    Course Title L T P C 

BKOR101L  Basic Korean – Level 1 2 0 0 2 

Pre-requisite NIL Syllabus version 

1.0 

Course Objectives 

1. To learn the basic Korean alphabet.

2. To enable to read and speak basic Korean necessary for daily life:

salutations, self- introduction.

3. To know basic verbs and noun ending and conjugation

4. To read and write the bulletin board writings, invitations, menu card, simple

memo note and sign boards.

Course Outcomes 

1. Read and write Korean.

2. Greet with Korean and introduce her/himself in Korean.

3. Grasp basic grammar and writing in Korean.

4. Understand and produce key expressions for everyday activities.

Module 1 Introduction 3 hours 

Introduction to Korean Language, Culture, Cross Cultural Communication. After 
completing the lessons, students will be able to understand Korean Culture.  

Module 2 Korean Alphabets – Hangeul – I 6 hours 

Philosophy of Korean alphabets, Introducing phonics, the character system. In this 
module, students will learn the Korean alphabet or Korean writing system called 
'Hangeul'. After completing the lessons, the students will be able to understand the 
principles of how each letter was invented. Also, students will be able to read and 
write Hangeul. 

Module 3 Korean Alphabets – Hangeul – II 6 hours 

Philosophy of Korean alphabets, Introducing phonics, the character system. In this 
module, students will learn the Korean alphabet or Korean writing system called 
'Hangeul'. After completing the lessons, the students will be able to understand the 
principles of how each letter was invented. Also, students will be able to read and 
write Hangeul. 

Module 4 Basic Grammar 4 hours 

Noun, Pronoun Basic Verb and Greetings & Introducing, after completing the 
lessons, students will be able to understand basic grammar, basic greetings and 
introducing oneself. 

Module 5 Self-Introduction & Essential expressions - I 3 hours 

In this module, Students will learn how to greet and answer those questions in 
Korean. After completing the lessons, students will be able to introduce 
themselves, greet a person and talk about someone's nationalities and occupations. 

Module 6 Self-Introduction & Essential expressions - II 3 hours 

In this module, Students will learn how to ask someone's nationalities and answer 
those questions in Korean. After completing the lessons, students will be able to 
introduce themselves, greet a person and talk about someone's nationalities and 
occupations. 

Module 7 Location and Positions 3 hours 
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Talking about location, expressing movement, place marker & writing. In this module, 
students will learn how to explain where a thing is, where I am and where I go to. 
Students will learn many vocabularies related with various places. 

Module 8 Contemporary Issues 2 hours 

Total Lecture Hours 30 hours 

Reference Books 

Introduction to Sejong Korean 

E-Books

1. 

2. 

https://nuri.iksi.or.kr/e-book/ecatalog5.jsp?Dir=303&catimage=&callmode=admin 

https://nuri.iksi.or.kr/e-book/ecatalog5.jsp?Dir=611&catimage=&callmode=admin 

Mode of Evaluation: CAT / Assignment / Quiz / Seminar/ FAT 

Recommended by Board of Studies 03-03-2023

Approved by Academic Council No. 69 Date 16-03-2023
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Course Code   Course Title L T P C 

BKOR102L   Basic Korean – Level 2 2 0 0 2 

Pre-requisite NIL Syllabus version 

1.0 

Course Objectives 

1. To read and write the bulletin board writings, invitations, menu card, simple

memo note and sign boards.

2. To speak an make a note basic requirements and ordering at shop or

restaurant

3. To learn the basic grammar

4. To talk about weather and Time

5. To enable to make an appointment and suggestion.

Course Outcomes 

1. Shopping and ordering with numbers what they want.

2. Talk about weather, date, and time in various situations.

3. Describe their plan and explain what they did in last weekend and past

4. Make an appointment with friends and suggest what they want to

Module 1 Shopping and Restaurant 4 hours 

In this module, students will learn how to order food and make requests at a 
restaurant in Korean. After completing the lesson, students will be able to inquire 
about restaurant menus, order a specific portion of food at a restaurant, and order 
a drink at a café. Students will learn how to make purchases at various types of 
stores in Korean. After completing the lesson, you will be able to express prices per 
item, purchase a product from a store, and make a specific request while 
shopping. 

Module 2 Time & Date and Daily Activities 4 hours 

In this module, students will learn various Korean vocabulary regarding your 

daily lives. After completing the lessons, students will be able to utilize informal 

sentence endings, ask and answer about their everyday life. Students will 

learn about time and date in Korean. 

Module 3 Number and Time 2 hours 

In this module, students will learn Two ways of counting numbers and saying 
time in Korean numbers and Sino numbers. Always use two different names of 
numbers are commonly used in daily life. Students can count in mathematics 
and pay Korean currency, Kwon as well. 

Module 4 Introduction to Tenses – I 6 hours 

In this module, Students will learn how to explain what they did yesterday or last 

weekend. After completing the lessons, students will be able to speak about their 

school time story and what happened to them yesterday and last year. 

Module 5 Introduction to Tenses – II and Past Tense 4 hours 

In this module, Students will learn how to explain what they did yesterday or last 
weekend. After completing the lessons, students will be able to speak about their 
school time story and what happened to them yesterday and last year. 

Module 6 Making appointment and Suggestions – I 4 hours 

Talking about location, expressing movement, place marker and directions. 
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Students will learn many vocabularies related with various places. 

Module 7 Making appointment and Suggestions – II 4 hours 

Talking about location, expressing movement, place marker & writing about 
travelling from one place to another. In this module which is an extension of Module 
6, students will learn how to explain where a thing is, where I am and where I go to. 
Students will learn many vocabularies related with various places. 

Module 8 Contemporary Issues 2 hours 

Total Lecture hours 30 hours 

Reference Books 

Introduction to Sejong Korean 

E-Books

1. 

2. 

https://nuri.iksi.or.kr/e-book/ecatalog5.jsp?Dir=303&catimage=&callmode=admin 

https://nuri.iksi.or.kr/e-book/ecatalog5.jsp?Dir=611&catimage=&callmode=admin 

Mode of Evaluation: CAT / Assignment / Quiz / Seminar/ FAT 

Recommended by Board of Studies 03-03-2023

Approved by Academic Council No. 69 Date 16-03-2023
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BCLE212L 
NATURAL DISASTER MITIGATION AND 

MANAGEMENT 

L T P C 

3 0 0 3 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives 

The objectives of this course is to : 
1. Provide adequate knowledge about disaster mitigation, preparedness, response, and 

recovery to face disaster among government bodies, institutions, NGO’s, etc.  
2. Obtain the knowledge different disaster and its preparedness and mitigation 

methods.  
3. Provide adequate knowledge about applications of space technology in disaster 

monitoring and information dissemination.  

Course Outcomes 

Upon completion of this course, the student will be able to : 
1. Understand the safety precautions and how to handle the disasters. 
2. Develop skills in different disasters and its mitigation methods. 
3. Examine how quickly to response and prepared for different disasters. 
4. Understand how the space and communication technology used in disaster 

monitoring and early warning.  
5. Learn the current affairs on disaster management and resilience to disasters. 

Module: 1 Introduction to Disasters 7 hours 

Natural Disasters Principles, Elements, Important Community needs-Hyogo Framework for 
Action (HFA)–Sendai Framework for Disaster Risk Reduction-Disaster Management 
System-Hazard, Vulnerability and Risk–History of Disaster Management in India-Disaster 
Management Act-Disaster Management Structure in India-Nodal Agencies for Disaster 
Management in India-Disaster Types. 

Module: 2 Water and Climate Related Disasters 6 hours 

Floods, Cyclones-Tornadoes and Hurricanes, Hailstorm, Cloud Burst, Heat Wave and Cold 
Wave, Snow Avalanches, Droughts, Famine, Sea Erosion, Thunder and Lighting – 
Definition, Cause, Types, Safety Precautions. 

Module: 3 Geology Related Disasters 5 hours 

Landslides and Mudflows, Earthquakes, Dam Failures / Dam Bursts, Mine Fires, Tsunami–
Definition, Cause, Types, Safety Precautions. 

Module: 4 Chemical, Nuclear and Biological Related Disasters 5 hours 

Chemical and Industrial Disasters, Nuclear Disasters, Biological Disaster and Epidemics, 
Pest Attacks, Cattle Epidemics, Food Poisoning-Definition, Cause, Types, Safety 
Precautions. 

Module: 5 Accident Related Disasters 6 hours 

Forest Fires, Urban Fires, Mine Flooding, Oil Spill, Major Building Collapse, Serial Bomb 
Blasts, Festival Disasters and Fires, Electrical Disasters and Fires, Air, Road and Rail 
Accidents, Boat Capsizing, Village Fire-Definition, Cause, Types, Safety Precautions. 

Module: 6 Mapping and Monitoring 7 hours 

Modelling, risk analysis and loss estimation–Natural disaster risk Reduction Strategies-
Prevention and mitigation-Applications of Space Technology (Satellite Communications, 
GPS, GIS and Remote Sensing and Information / Communication Technologies (ICT) in 
Early warning Systems-Disaster Monitoring and Support Centre–Information Dissemination–
Mobile Communications-Social Media etc through case studies. 

Module: 7 Community Based Disaster Risk Reduction 7 hours 

Psychological effects after disasters-Socio Psycho care-Managing stress–Education and 
Training–Establishment of capacity building among various stake holders–Government, 
Educational institutions, Civil Society–Use of Multi-media knowledge products for self-
education. 
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Module: 8 Contemporary Issues 2 hours 

 

Total Lecture Hours 45 hours 

Text Book(s) 

1 
Bhandari, R.K, Disaster Education and Management, A Joyride for Students, Teachers 
and Disaster Managers, 2014, Springer, India. 
 

2 
Ranke, Ulrich, Natural Disaster Risk Management-Geosciences and Social 
Responsibility, 2016, First Edition, Springer International Publishing. 

Reference Books 

1 
Brian Tomaszewski, Geographic Information Systems (GIS) for Disaster Management, 
2014, CRC Press, UK. 

2 
Harsh K. Gupta, Disaster Management, 2006, Second Edition, Indian National Science 
Academy. 

3 
Dhawan, Disaster Management and Preparedness, 2012, First Edition, CBS Publisher 
Pvt. Ltd. 

Mode of Evaluation: CAT, Assignment, Quiz, FAT. 

Recommended by Board of Studies 24.02.2022 

Approved by Academic Council No. 65 Date 17-03-2022 
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Course Code Course Title L T P C 
BCLE214L Global Warming 3 0 0 3 

Pre-requisite NIL 
Syllabus version 

1.0 

Course Objectives 

The objectives of this course is to : 
1. Learn atmospheric dynamics and transport of heat.
2. Evaluate climate changes using models and predict global warming.
3. Acquire the concept of mitigation measures for global warming.

Course Outcomes 

Upon completion of this course, the student will be able to : 
1. Understand the principles of atmospheric dynamics and demonstrate the

intimidations of global warming at global and regional level.
2. Understand the need for mitigation and vulnerability assessment of regional and

global warming.
3. Critically evaluate the scientific insights of the IPCC, global policies on global

warming and mitigation.
4. Develop climatic models to predict global warming.
5. Relate knowledge of science and engineering for mitigation of global warming.

Module:1 Introduction 5 hours 

Introduction to global warming–Significance of ozone in environment–Depletion of ozone 
layer-Greenhouse gases-Vienna convention and Montreal protocol-Role of hydrological 
cycle with greenhouse gases-Carbon cycle. 

Module:2 Characteristics of atmosphere and its effects 8 hours 

Physical and chemical characteristics of atmosphere-Biogeochemistry-Atmospheric stability-
Temperature profile of the atmosphere–Temperature inversion effects–Isobaric heating and 
cooling–Adiabatic lapse rates-Radiation, convection and advections-Sun & solar radiation–
Energy balance–Terrestrial radiation and the atmosphere. 

Module:3 Elements of global warming 7 hours 

Total carbon dioxide emissions by energy sector–industrial, commercial, transportation, 
residential–Impacts–air quality, hydrology, green space–Causes of global and regional 
climate change–Changes in patterns of temperature, precipitation and sea level rise–
Greenhouse effect. 

Module:4 Impacts of global warming 7 hours 

Roots of global warming-Temperature alteration in the atmosphere-Melting of ice Pole-sea 
level rise-Impacts on Ecosystem–Water Resources-Methods and Scenarios–Uncertainties in 
the impacts of global warming–Risk of irreversible changes –Vulnerability assessment. 

Module:5 Forecasting global warming with climate change models 6 hours 

Developing climate models–Climate system model–Climate simulation and drift–Evaluation 
of climate model simulation–Regional (RCM)–Global (GCM)–Global average response to 
warming–Climate change observed to date. 

Module:6 Global Policies and regulations towards global warming 5 hours 

National and national legislative frameworks–UNFCCC–IPCC–Kyoto protocol–Kyoto 
mechanisms, clean development mechanisms, IPCC details and actions–Carbon credits-
International and Regional cooperation. 

Module:7 Mitigation measures of global warming 5 hours 
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Carbon sequestration and Carbon capture and storage (CCS)-Clean development 
mechanism (CDM)–Carbon trading-Future clean technology–Renewable and alternative 
energy, Green building, eco-friendly plastic. 

Module:8 Contemporary issues 2 hours 

Total Lecture Hours 45 hours 

Text Book(s) 

1. Robin Moilveen, Fundamentals of weather and climate, 2010, Second Edition, Oxford
University Press, UK.

2. Neelin David J, Climate Change and Climate Modelling, 2011, First Edition,
Cambridge University Press, UK.

Reference Books 

1. Thomas Stocker, Introduction to Climate Modelling, Advances in Geophysical and
Environmental Mechanics and Mathematics. 2011, Springer, UK.

2. Robert T. Watson, Marufu C. Zinyowera, Impacts, Richard H. Moss, Adaptation and
mitigation of climate change-Scientific Technical Analyses, 1996, Cambridge
University Press, Cambridge, USA.

3. J.M. Wallace, P.V. Hobbs, Atmospheric Science, 2006, Second Edition, Elsevier /
Academic Press, USA.

Mode of Evaluation: CAT, Assignment, Quiz, FAT.  

Recommended by Board of Studies 24.02.2022 

Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C 

BCLE215L Waste Management 3 0 0 3 

Pre-requisite NIL 
Syllabus version 

1.0 

Course Objectives 

The objectives of this course is to : 
1. Understand the different sources of the waste.
2. Analyse the socio-economic and environmental factors for waste management.
3. Imply the shift of waste management in the closed loop approach.

Course Outcomes 

Upon completion of this course, the student will be able to : 
1. Understand the potential impacts of waste management.
2. Develop the environmental, social and economic framework towards sustainable

development.
3. Apply sustainable development tools in regulating the waste management.
4. Implement life cycle analysis in waste management.
5. Involve in the concepts of closed loop approach and circular economy.

Module:1 Introduction to Waste Management 5 hours 

Perspective of waste generation–Sources, impacts, characteristics, segregation and 
disposal of waste-Linear economy –Urbanization and new challenges in waste 
management–Problems associated with the waste-Relevant Regulations. 

Module:2 Municipal Solid Waste Management 7 hours 

Sources; composition; generation-Rates; collection of waste; separation-Transfer and 
transport of waste-Treatment and disposal options-Landfill-Bio-mining-Incineration-
Biomedical waste-Source, generation and classification-Waste management and reduction 
techniques. 

Module:3 Hazardous Waste Management 6 hours 

Characterization of waste-Compatibility and flammability of chemicals-Storage-Transport-
Secured Landfills-Treatment techniques-Fundamental concepts on fate and transport of 
chemicals-Health effects.   

Module:4 Radioactive Waste Management 6 hours 

Sources, measures and health effects-Nuclear power plants and fuel production-Waste 
generation from nuclear power plants–Low level and high level waste-Management-
Radiation standard by ICRP and AERB-Regulatory framework. 

Module:5 Wastewater Management 5 hours 

Sources and characteristics of wastewater–Primary wastewater treatment–Secondary 
wastewater treatment–Sludge treatment alternatives–Industrial wastewater treatment–Zero 
Liquid Discharge–Wastewater disposal methods. 

Module:6 Emerging waste 9 hours 

Sources and Characteristics of Plastic waste, marine plastic waste, microplastic, E-waste, 
Agriculture waste, Glass waste, Metal waste, Oil and gas exploration and production of 
waste, Space waste, Construction material waste-Recycling non-biodegradable waste, Tyre 
recycling, End of life textiles, Recovery of value added products, Reuse of waste.   

Module:7 Closed Loop Approach Towards Circular Economy 5 hours 

Introduction to the Circular Economy-Transition from Linear to Circular Economy-Closed 
loop supply chain–Integrated waste refinery-Sustainable Development Goals (SDGs)-
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Circular Economy policies towards Sustainable Development. 

Module:8 Contemporary issues 2 hours 

Total Lecture Hours 45 hours 

Text Book(s) 

1. Salah M. El-Haggar, Sustainable Industrial Design and Waste Management
Cradle-to-cradle for Sustainable Development, 2007, Elsevier Academic Press,
USA.

Reference Books 

1. Trevor M. Letcher and Daniel A. Vallero, Waste- A Handbook for Management, 2019,
Second Edition, Elsevier Academic Press, USA.

2. Alexandros Stefanakis and Ioannis Nikolaou, Circular Economy and Sustainability
Volume 2: Environmental Engineering, 2021, First Edition, Elsevier Academic Press,
USA.

Mode of Evaluation: CAT, Assignment, Quiz, FAT.  

Recommended by Board of Studies 24.02.2022 

Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C 
BCLE216L Water Resource Management 3 0 0 3 

Pre-requisite NIL 
Syllabus version 

1.0 

Course Objectives 

The objectives of this course is to : 
1. Acquire the basic principles of water resources and its planning and management.
2. Enhance the knowledge on recent technologies in assessing the water resources.
3. Identify the challenges facing water management in varied climate types around the

world.

Course Outcomes 

Upon completion of this course, the student will be able to : 
1. Understand the planning of water resources and need for water resource

management.
2. Understand the water resource potential in global, India scenario and explore the

water resources using different technologies.
3. Acquire a knowledge international and national water law and its policy.
4. Explain the concept of water in agricultural and economic aspects.
5. Predict the future trends of water demand and its management during crisis.

Module:1 Water, A Multi-Dimensional Resource 5 hours 

Water resources planning-Multi-dimensional management-Water withdrawal and 
consumption by sector-Stress, international policy-Climate change, oceans, challenges and 
need for water resource management. 

Module:2 Global and Indian Scenario for Water Resources 4 hours 

Surface Water and Groundwater Global and Indian Scenario-Quality of water resources-
Water use and sustainable reuse methods-Usable water resources by continent and 
country-Water footprint. 

Module:3 Water Resources Assessment 5 hours 

Network design-Stream flow gauging-Weir design-Gauges-Current gauging-Salt dilution-
Geophysical exploration-Test drilling-Application of remote sensing techniques. 

Module:4 Water in Agricultural Systems 7 hours 

Water for food production, virtual water trade for achieving global water security, irrigation 
efficiencies, irrigation methods and current water pricing, water for livestock and processing, 
water pollution from agricultural production 

Module:5 Water Economics 8 hours 

Economic characteristics of water good and services-Nonmarket monetary valuation 
methods-Water economic instruments-Policy options for water conservation and sustainable 
use, pricing, distinction between values and charges-Private sector involvement in water 
resources management. 

Module:6 Water Legal and Regulatory Settings 8 hours 

National and International Framework for Water Law; Basic structure of water law- An 
overview of water law in India -Evolution of water law, key features of water law, evolving 
water law and policy-Water policy for Irrigation, decentralization and participation in irrigation 
management, and the policy measures proposed to establish water user associations. 
National level initiatives for regulation of groundwater, State groundwater laws and rainwater 
harvesting. 
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Module:7 Demand Management 6 hours 

Balancing supply and demand-Economic theory of supply and demand-management by use 
of tariffs-Timing, long-term, operational time-frame-Crisis management-Cost of water-Future 
trends-Economic value of water-Loss control-Water harvesting. 

Module:8 Contemporary issues 2 hours 

Total Lecture Hours 45 hours 

Text Book(s) 

1. David Stephenson, Water Resources Management, 2004, A. A. Balkema Publishers,
Netherlands.

Reference Books 

1. Louis Theodore, Ryan Dupont R., Water Resource Management Issues, Basic
Principles and Applications, 2020, CRC Press, Taylor & Francis Group, New York.

2. Philippe Cullet and Sujith Koonan, Water Law in India- An Introduction to Legal
Instruments, 2017. Second Edition, Oxford University Press, New Delhi.

3. Subramanya. K., Engineering Hydrology, 2020, Fifth Edition, McGraw Hill Education
Pvt. Ltd., New Delhi.

Mode of Evaluation: CAT, Assignment, Quiz, FAT. 

Recommended by Board of Studies 24.02.2022 

Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C
BHUM102E Indian Classical Music 2 0 2 3 
Pre-requisite Nil Syllabus version

  1.0 
Course Objectives

1. Bring in awareness of Music and understand the basics
2. Bring in awareness of Indian Classical Music
3. Developing skills to sing with t a and ruti

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

1. Acquire basic knowledge on sound, music and history of  Indian Music
2. Interpret the structure of hindusth ni, kar taka sa g ta and the musical forms in both

styles
3. Practice different aspects in music
4. Attain skills in different genres of music
5. Explain the advanced scientific aspects of music
6. Sing songs with perfection

Module:1 The World of Music 4 hours
Sound-Music – Rhythm - Introduction to Different Genres of Music. 

Module:2 History of Indian Classical Music 4 hours
Indian Classical music History and evolution from Sanskrit tradition to modern era 

 
and kar aka sa g ta ), Folk Music.

Module:3 Carnatic Classical Music 4 hours
n da -svara - ruti-r ga ,t a -sinkar akasa g ta .Compositions (g ta svarajati
var a k rttana pada till na) – Legends of kar aka sa g ta .

Module:4 Hindustani Music 4 hours
Origin-Evolution-musical forms (khay l,dhrupad,tappa andtar na) - Tendh t-s. 
Majorghar na-sin -  

Module:5 Film Music 4 hours
Contemporary music, Western music, Background Music- Music Composing. 

Module:6 Music and Mind 4 hours
Emotions – Conditioning -Therapeutic Effects of Music, Science and Music, science in 
music. Artificial intelligence used in music.
Module:7 Music as a Profession 4 hours
Concert Platforms, Different Types of Shows, New avenues in Music industry.
Module:8 Contemporary Issues 2 hours
Guest Lectures by Academician/ Industrial Experts

Total Lecture Hours: 30 hours

Text Book (s)

1. 
Prof. P. Sambamoorthi (2021), South Indian Music, Volume I – Indian Music 
Publishing House 

2. 
Vijay Prakash Singha (2018), An Introduction to Hindustani Classical Music: A 
Guidebook for Beginners, Roli Books.

Reference Books

1. Sangeetha Widwan A.S. Panchapakesa Iyer (2014), Ganamrutha Bodhini, 
Ganamrutha Prachuram. 

2. Dr. P T Chelladurai (2010), The Splendor of South Indian Music, Vaigarai Publishers, 
Dindigul. 

Item 66/26 - Annexure - 22

Proceedings of the 66th Academic Council (16.06.2022) 563



3. Lakshminarayana Subramaniam (2018), Classical Music of India: A Practical Guide,
Tranquebar Publisher.

4. B.Subbarao (1979), Raganidhi, Music Academy, Madras.

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
List of Challenging Experiments (Indicative)

1. Swara exercises (sara 6 hours

2. T aexercises(ala k ra -sR akat a . kat a , tripu at a ) 4 hours

3. -s.) 2 hours

4. 2 hours

5. Compositions: k rttan inTamil 2 hours

6. 2 hours

7. Compositions: k rttan in Malay 2 hours

8. Compositions: kabeer ke dohe and abhang 2hours

9. Music composing techniques 4 hours

10. Basics of audio recording 4 hours

Total Laboratory 
Hours

30 hours

Mode of Evaluation: Lab Experiments and Lab Final Assessment Test 
Recommended by Board of Studies 23-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C
BHUM102E Indian Classical Music 2 0 2 3 
Pre-requisite Nil Syllabus version

  1.0 
Course Objectives

1. Bring in awareness of Music and understand the basics
2. Bring in awareness of Indian Classical Music
3. Developing skills to sing with t a and ruti

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

1. Acquire basic knowledge on sound, music and history of  Indian Music
2. Interpret the structure of hindusth ni, kar taka sa g ta and the musical forms in both

styles
3. Practice different aspects in music
4. Attain skills in different genres of music
5. Explain the advanced scientific aspects of music
6. Sing songs with perfection

Module:1 The World of Music 4 hours
Sound-Music – Rhythm - Introduction to Different Genres of Music. 

Module:2 History of Indian Classical Music 4 hours
Indian Classical music History and evolution from Sanskrit tradition to modern era 

 
and kar aka sa g ta ), Folk Music.

Module:3 Carnatic Classical Music 4 hours
n da -svara - ruti-r ga ,t a -sinkar akasa g ta .Compositions (g ta svarajati
var a k rttana pada till na) – Legends of kar aka sa g ta .

Module:4 Hindustani Music 4 hours
Origin-Evolution-musical forms (khay l,dhrupad,tappa andtar na) - Tendh t-s. 
Majorghar na-sin -  

Module:5 Film Music 4 hours
Contemporary music, Western music, Background Music- Music Composing. 

Module:6 Music and Mind 4 hours
Emotions – Conditioning -Therapeutic Effects of Music, Science and Music, science in 
music. Artificial intelligence used in music.
Module:7 Music as a Profession 4 hours
Concert Platforms, Different Types of Shows, New avenues in Music industry.
Module:8 Contemporary Issues 2 hours
Guest Lectures by Academician/ Industrial Experts

Total Lecture Hours: 30 hours

Text Book (s)

1. 
Prof. P. Sambamoorthi (2021), South Indian Music, Volume I – Indian Music 
Publishing House 

2. 
Vijay Prakash Singha (2018), An Introduction to Hindustani Classical Music: A 
Guidebook for Beginners, Roli Books.

Reference Books

1. Sangeetha Widwan A.S. Panchapakesa Iyer (2014), Ganamrutha Bodhini, 
Ganamrutha Prachuram. 

2. Dr. P T Chelladurai (2010), The Splendor of South Indian Music, Vaigarai Publishers, 
Dindigul. 
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3. Lakshminarayana Subramaniam (2018), Classical Music of India: A Practical Guide,
Tranquebar Publisher.

4. B.Subbarao (1979), Raganidhi, Music Academy, Madras.

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
List of Challenging Experiments (Indicative)

1. Swara exercises (sara 6 hours

2. T aexercises(ala k ra -sR akat a . kat a , tripu at a ) 4 hours

3. -s.) 2 hours

4. 2 hours

5. Compositions: k rttan inTamil 2 hours

6. 2 hours

7. Compositions: k rttan in Malay 2 hours

8. Compositions: kabeer ke dohe and abhang 2hours

9. Music composing techniques 4 hours

10. Basics of audio recording 4 hours

Total Laboratory 
Hours

30 hours

Mode of Evaluation: Lab Experiments and Lab Final Assessment Test 
Recommended by Board of Studies 23-05-2022
Approved by Academic Council No. 66 Date 16-06-2022

Item 66/26 - Annexure - 22

Proceedings of the 66th Academic Council (16.06.2022) 564



Course Code Course Title L T P C
BHUM103L  Micro Economics 3 0 0 3
Pre-requisite Nil Syllabus version

1.0
Course Objectives

1. To enable students to understand economic concepts f r o m  a  managerial
perspective.

2. To integrate theoretical knowledge with quantitative and qualitative evidence for
effective decision making.

3. To evaluate the consequences of market structure, pricing and competition at the
domestic and global levels.

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

1. Describe traditional and modern definitions of economics.
2. Analyse supply and demand forces that determine equilibrium in a                 market economy.
3. Evaluate the factors affecting firm behaviour, such as production and costs.
4. Develop the skills to apply theories, models, and graphs to analyze the national and

international cases.
5. Discuss the behaviour of market, industry and the performance of firms under

different market       structures.
6. Examine the market failures and the role of government in dealing with those failures.

Module:1 Microeconomic Principles 5 hours
Introduction to Economics – Definition (Wealth, Welfare, Scarcity and Growth); Economics 
as Arts versus Science; Positive versus Normative Approaches.
Module:2 Consumer Behavior Theories 8 hours
Ordinal versus Cardinal approach- Law of Diminishing Marginal Utility - Indifference 
curve analysis - Consumer equilibrium - Demand Analysis – movement and shift in 
Demand; exception to law of demand; Demand     forecasting; Law of supply – Market 
equilibrium – Resource Allocation.
Module:3 Elasticity of Demand and Supply 5 hours
Elasticity of Demand: Price, Income and Cross – Price elasticity’s; measurement of elasticity
–Elasticity of supply.
Module:4 Production Function 5 hours
Production Function; Features of Production - The Production Function with One Variable 
Input and The Production Function with Two Variable Inputs – Law of Returns to Scale – Iso 
- quant and Iso - cost line - Producer Equilibrium.
Module:5 Cost and Revenue Functions 5 hours

Cost Functions – Nature of cost – Short Run cost function and Long Run cost curves -
Revenue Functions – Types. Break-even analysis. 

Module:6 Market Structure – Partial Equilibrium 8 hours
Products Markets – Perfect and Imperfect Competition- Monopoly, Monopolistic competition, 
Duopoly and Oligopoly, Efficiency and Regulation Factor market – Factor pricing. 
Module:7 General Equilibrium and Economic Welfare 7 hours 
General Equilibrium of Production and Exchange; Externalities - Asymmetric information,
Adverse selection - Moral hazard; Pareto Optimality; Social Welfare Function. 
Module:8 Contemporary Issues 2 hours 

Total Lecture Hours: 45 hours 
Text Book(s)
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1. N. Gregory Mankiw (2015), “Principles of Microeconomics”, South-western
Cengage  Learning, USA, 7th Edition.

Reference Books
1. Jeffrey M Perloff  (2019), “Microeconomics”, Pearson Education, 17th Edition.

2. 
Dominick Salvatore ((2020), “Managerial Economics Principles and 
World Wide    Applications”, Oxford University Press, 9th Edition.

3.
Varian H.R. (2015), “Intermediate Microeconomics: A Modern Approach”, East 
West Press Pvt., Ltd,   New Delhi, 9th Edition. 

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
Recommended by Board of Studies 23-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C
BHUM104L   Macro Economics 3 0 0 3
Pre-requisite Nil Syllabus version

1.0
Course Objectives

1. To enable students to identify the determinants of macroeconomic aggregates and
the major challenges associated with the measurement of these aggregates.

2. Enable students to critically evaluate the consequences of macroeconomic aggregates
under differing economic conditions.

3. To discuss the linkages between financial markets and the real economy.

Course Outcome
On completion of this course the students will be able to:
1. Describe the macroeconomics aggregates.
2. Compute different measures of macroeconomic activity such as the national income.
3. Explain the general principles of consumption function and Investment function.
4. Develop the skills to use theories of multiplier and accelerator models to analyze

everyday problems in real world situations and evaluate economic policies.
5. Analyse macroeconomics concepts such as growth and inflation.
6. Evaluate how the government and central bank can influence the economy and the

markets through fiscal and monetary policies.

Module:1 Macroeconomic Principles 5  hours
Introduction to Macroeconomics – Macroeconomic issues – Importance of 
Macroeconomics – Macroeconomic Aggregates.
Module:2 National Income 5  hours
Circular flow of income, National income: Meaning, - Concepts – Nominal and real
income -Methods of measurement – Importance – Problems in measurement.  
Module:3 Theory of Income and Employment Determination 5 hours
Classical dichotomy – Keynesian income determination model – Money illusion, wage price
rigidity – stability of equilibrium– stabilization of fiscal policy, Labour market and 
unemployment 
– Aggregate demand, aggregate supply and price level.
Module:4 Consumption and Investment Function 7 hours
Consumption: Meaning - Components – Determinants - Consumption function: Meaning –
Kinds
- Investment: Meaning - Components – Determinants - Investment function: Meaning –
Kinds –Application.
Module:5 Multiplier and Accelerator 7  hours

Multiplier: Meaning – Working of multiplier – Accelerator: meaning – Working of
accelerator – 

Super multiplier.
Module:6 Inflation and Deflation 7 hours
Inflation: Meaning - Types - Causes – Philips curve - The long-run Phillips curve.
Inflation 
Expectations. The rational expectations - Deflation: Meaning – Causes – Consequences.
Module:7 Money, Banking and Financial  Market and Institution 7 hours
Demand and Supply of money – The IS curve. Money Market and the LM curve. Liquidity
trap.  The IS-LM model – C e n t r a l  B a n k  -  Monetary policy: meaning – Objectives –
Variables – The instruments of Monetary control. Financial Markets - Savings, Investment
and Financial System – Financial Markets and Financial Intermediaries. Financial Institution. 
Global Economic Indicators. 
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Module:8 Contemporary Issues 2 hours

Total Lecture Hours: 45 hours
Text Book (s)
1. Mankiw, G. (2019), Macroeconomics, Worth Publishers, 10th Edition. 
Reference Books 

1. 

2. 
3. 

Frederic S. Mishkin (2017), “The Economics of Money Banking and Financial Markets”, 
Pearson, 12th Edition. 
Blanchard, O. (2016), “Macroeconomics”, Pearson Education Inc. 17th Edition.
Paul A Samuelson Williamson (2017), “Macroeconomics”, Gaurav-
APM2NBMGSCY9L,19th Edition.

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test
Recommended by Board of Studies 23-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C
BHUM105L   Public Policy and  Administration 3 0 0 3 
Pre-requisite Nil Syllabus version

1.0
Course Objectives

1. To introduce the students to the various aspects of Public Administration and Public
Policy

2. To impart knowledge on administrative machinery in India and its contribution to
public policy.

3. To study the various State and Central level programmes related to social and
economic issues in India.

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

1. Familiarize with the conceptual aspects and theoretical frameworks of public
administration.

2. Describe the principles of public organisation and management.
3. Analyse the public finance management and budgeting system in India.
4. Acquire knowledge on the personal administration system in India, including the 

recruitment and service condition of central and state civil service cadres.
5. Demonstrate public policy making, implementation and evaluation.

6. Evaluate and interpret various legal and welfare policies framed by the different
governments.

Module:1 Background of Public Administration 6  hours
Meaning, nature and scope of public administration, Private and public administration, 
Evolution of public administration, New public administration. 
Module:2 Theories of Public Administration 6  hours
Scientific theory, Classical theory, Bureaucratic theory, Human relation theory. 
Module:3 Basic Concepts and Principles 6 hours
Hierarchy, Unity of command, Span of control, Delegation, Line, staff and auxiliary agencies.

Module:4 Financial Administration 6 hours
Organs of financial administration, Concepts and types of Budgeting, Preparation of 
budget, Enactment of budget, Execution of budget, Auditing of budget, Control over 
public finance.
Module:5 Personnel Administration in India 6 hours
Role of Civil Service in Administration, All India and central services, Recruitment, Training, 
Promotion, Pay and service conditions.
Module:6 Introduction to Public Policy 6 hours
Meaning, nature and significance of Public Policy, Evolution of Public Policy and Policy 
Sciences,  Public Policy and Public Administration 
Module:7 Public Policy Process in India 6 hours
Formulation, implementation and evaluation.
Module:8 Contemporary Issues 3 hours

Total Lecture Hours: 45 hours
Text Book(s)
1. Bidyut Chakrabarty, Prakash Chand Kandpal (2020), Public Administration in a 

Globalizing World: Theories and Practices, Sage Publications, New Delhi. 
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2. Rumki Basu (2012), Public Administration:  Concepts and Theories, Sterling 
Publication, New Delhi. 

Reference Books

1. Raymond W Cox III, Susan Buck, Betty Morgan (2015), Public Administration in Theory 
and Practice, Routledge, New York.

2. Christoph  Knill, JaleTosun (2020), Public Policy: A New Introduction, Bloomsbury 
Publishing, London. 

3. Bidyut  Chakrabarty, Prakash Chand (2019), Public Policy: Concept, Theory and 
Practice, Sage Publications, New Delhi.

4. B.L. Fadia and Kuldeep Fadia (2015), Public Administration: Administrative Theories
and Concepts, Sahitya Bhawan Publication, Agra.

Mode of Evaluation:  Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test

Recommended  by Board of Studies 23-05-2022
Approved by Academic Council No.66 Date 16-06-2022
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Course Code Course Title L T P C
BHUM106L Principles of Sociology 3 0 0 3
Pre-requisite Nil Syllabus version 

1.0 
Course Objectives:
1. To develop awareness on sociological perspectives and sociological concepts.
2. To introduce students to the basic social processes of society, social institutions and

patterns of social behavior.
3. To explore and understand sociology not merely as a social science discipline but as a

distinctive branch of knowledge.

Course Outcomes: 
On completion of this course the students will be able to:
1. Define sociology as a discipline and differentiate from other disciplines.
2. Discuss the field of sociology, major concepts and vocabulary.
3. Explain the relevance of socialization, groups, and institution’s influence and constrain

on individual agency.
4. Interpret the structural distinctions of caste and class within social dynamics.
5. Analyze various social phenomena through the lens of sociological perspectives.
6. Develop and prescribe models and solutions to address societal issues.

Module:1 Sociology 6 hours 
Definition – Nature -Scope - Field - Importance - Relationship with other Social Sciences.
Module:2 Sociological Concepts 7 hours
Society - Community-Association -Institution - Social Process - Social Structure- Role and 
Status. 
Module:3 Culture 5 hours
Meaning– Characteristics – Functions - Elements - Cultural Lag - Culture and Civilization.
Module:4 Socialization 6 hours
Meaning - Socialization as a Process - Factors - Importance – Agents – Types –Adult 
Socialization.
Module:5 Social Groups 6 hours
Meaning – Characteristics - Importance- Types: Primary group and Secondary group-In-
group and Out-group-Reference group. 
Module:6 Social Institutions 6 hours
Marriage – Family – Education – Economics – Polity and Religion.

Module:7 Social Stratification 7 hours
Meaning – Characteristics – Functions – Types. Caste system: Meaning – Factors -
Characteristics – Origin – Functions and Changes. Social Class: Meaning – Nature – 
Differences between Caste and Class.  
Module:8 Contemporary Issues 2 hours

Total  Lecture Hours: 45 hours
Text Book(s)
1. Richard T. Schaefer (2021), Sociology – A Brief Introduction, McGraw Hill; 13th

Edition. 
2. Antony Giddens and Philip W. Sutton (2017), Sociology,  Atlantic Publishers & 

Distributors Pvt. Ltd; 8th Edition. 

Reference Books

1. 
C.N. Shankar Rao (2019), Sociology: Principles of Sociology: With an Introduction to
Social Thoughts, S Chand & Company Ltd.

Item 66/26 - Annexure - 22

Proceedings of the 66th Academic Council (16.06.2022) 571



2. 
Haralmbos, M. & Holborn (2022), Sociology: Themes and Perspectives, Collins 
Publishers, 8th Edition.

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
Recommended by Board of Studies 24-05-2022
Approved by Academic Council No.66 Date 16-06-2022
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Course Code Course Title L T P C
BHUM107L Sustainability and Society 3 0 0 3 
Pre-requisite Nil Syllabus version

1.0
Course Objectives:
1. To understand holistic and critical perspective on sustainability.
2. To provide with clear understanding of social development and sustainability.
3. To educate the students to think practically and strategically about sustainability.

Course Outcome:
On completion of this course the students will be able to:
1. Familiarize the conceptual aspects of protection and reconcile economic growth,

environmental balance and social progress.
2. Develop understanding of the labour welfare and human rights.
3. Discuss social mobility and integration.
4. Analyze and resolve conflict in equal manner.
5. Demonstrate understanding of the importance of education and equality.
6. Evaluate the factors that influence the sustainable society, design, develop the policies

to achieve SDGs.
Module:1 Understanding Social Sustainability 6 hours
Concept and Context of Sustainability: Definition – Brief History – Sustainable Development 
in India – 17 SDGs - Importance and Challenges.
Module:2 Education 5 hours

Role and Importance of Education in Sustainable Development – Education and Media for 
Sustainable Societies – Education for Climate Action.
Module:3 Labor Force and Reforms 6 hours
Green Tribunals – Green Economy – Problem of Industries and Sustainability - Role of 
Government Initiatives for Labor Welfare in India.
Module:4 Human Rights 6 hours
Human Rights: Migrants and Refugees – Human Trafficking – Children’s Rights: Prevention 
and Protection Measures. 
Module:5 Gender Equality 7 hours
Understanding Gender Equality and Inequality – Forms of Discrimination and Suppression -
Education and Employment - Health and Well-being - LGBTQ and Sustainable 
Development. 
Module:6 Social Hazards 7 hours
Challenges: Poverty - Water Scarcity – Worldwide and in Indian Scenario - Impact of 
Globalization - Rapid Urbanization and Slums –Preventive Measure to Control CO2 
Emission - Programmes and Schemes. 
Module:7 Integration of Indigenous Groups 6 hours
Demography and Definition of Indigenous Groups – Understanding Indigenous Knowledge 
and Health Practices - Challenges and Opportunities for Sustainability. 
Module:8 Contemporary Issues 2 hours

Total  Lecture Hours 45 hours
Text Book(s) : 

1. 
Lintsen, H., Veraart, F., Smits, J. P., & Grin, J. (2018). Well-being, Sustainability and 
Social Development: The Netherlands 1850–2050. Springer Nature.

2. 
Kaltenborn, M., Krajewski, M., & Kuhn, H. (2020). Sustainable Development Goals 
and Human Rights. Springer Nature.

Reference Books :

1. 
Pandey, U. C., & Kumar, C. (2020), SDG5 - Gender Equality and Empowerment of 
Women and Girls. 

2. García - TejeroIván Francisco, & Hugo DuránZuazo Victor. (2018), Water Scarcity and 
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Sustainable Agriculture in Semiarid Environment: Tools, Strategies and Challenges for 
Woody Crops. Academic Press, an imprint of Elsevier.

3 
Beeson, G. (2020), A Water Story Learning from the Past, Planning for the Future, 
CSIRO Publishing.

4 
Anders B., Roy, K. (2020), Indigenous Knowledges and the Sustainable Development 
Agenda. United Kingdom: Taylor & Francis.

Reading Material: 

1.
Mensah, J. (2019). Sustainable development: Meaning, history, principles, pillars, and 
implications for human action: Literature review. Congent Social Sciences, 5 (1), 
1653531. https://doi.org/10.1080/23311886.2019.1653531 

2. https://www.oecd.org/employment/emp/50318559.pdf
3. Aliber, Michael. (2002). Poverty-eradication and Sustainable Development.
4. https://www.unicef.org/sdgs#sdg1
5. https://sdgs.un.org/goals
Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test
Recommended by Board of Studies 24-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BHUM108L Urban Community Development 3 0 0 3 
Pre-requisite Nil Syllabus 

version
1.0

Course Objectives:
1.Provides the basic understanding on urban society and its way of living
2.Orient the students about urban community issues
3. Sensitize the students to know about various supporting agencies and its initiatives for
urban development.
Course Outcome:
On completion of this course the students will be able to;
1. Explain the concepts and approaches of urban community development.
2. Analyze the key issues of urban community.
3. Familiarize the administrative and local bodies structure, power and function of urban

community.
4. Describe the core agencies in addressing various problems of urban community
5. Evaluate the policies and programmes of urban governance and development.
6. Develop professional awareness and learning on various developmental initiatives

Implemented  in community.
Module:1 Urban Society 5 hours
Urban Society: Concept – Characteristics. City:Meaning – Classification -Rural Urban 
linkages and contrast:Urban Community Development:Concept -Objectives and Historical 
background.
Module:2 Urbanization and Urban Living 5 hours
Urbanisation: Concept – Definition- Theories of Urbanization. Urbanism: Characteristics -
Urbanization trends in urbanization and Urban Development -Modernization and 
Urbanization.
Module:3 Urban Community Issues 7 hours
Urban Poverty and Inequality – Unemployment-Housing - Water – Sanitation-Waste 
Management – Health  - Education-Drug Addiction - Juvenile Delinquency.
Module:4 Urban Administration and Local Bodies 4 hours
Town Panchayat – Municipalities – Corporations: Structures, Powers and Functions. 
Module:5 Urban Development Agencies 7 hours
Non-Governmental Organisations (NGOs) - Voluntary Organisations - State Industrial 
Development Corporations (SIDCs) - Public Works Department (PWD)- Housing and Urban 
Development Corporation (HUDCO) -Metropolitan Development Authorities - Slum 
Clearance Board. 
Module:6 Urban Development Policies and Programs 8 hours
Urban Development Policies: Urban Basic Services-Urban Development Policy in India-
Urban Development Planning: Town and Country Planning Act, 1971. Urban Development 
Programmes: Five Year Plans and Urban Development-Urban Basic Services Programmes 
(UBSP), Jawaharlal Nehru National Urban Renewal Mission (JNNURM) - Nehru Rozgar 
Yojana (NRY) -Urban Renewal Programme - Problems in Implementation of Urban 
Community Development Programmes.
Module:7 Urban Growth and Challenges 7  hours
Smart Cities and Development - Urban Environment and Pollutions – Globalization-Urban 
Reforms -Disaster Management –Displacement –Migration -Population Growth and its 
Impact (social and physical) -Suitable Approaches and Strategies. 
Module:8 Contemporary Issues 2 Hours 

Total Lecture Hours 45 Hours
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Text Book(s)
1. Vanita Pandey (2021), Urban Sociology, Rawat Publication
2 Sidhartha.K (2019), Cities Urbanisation and Urban Systems New edition Kitab Mahal 

Daryaganj Delhi
Reference Books
1. Dr.Mohd Akhter Ali, M.Kamraju, Dr.Muzafar Ahmad Wani (2020), Urbanisation and 

Urban Systems, Rajesh Publication
2 Talja Blokland (2017), Community As Urban Practice, Edited by Talja Blokland, Polity 

Press
3. Zacchaeus Ogunnika (2017), Critical Issues in Community Development: An 

Introduction to Rural and Urban Sociology, Trafford Publishing
4. Pablo Shiladitya Bose (2015), Urban Development in India Global Indians in the 

Remaking of Kolkata, Routledge
Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test.
Recommended by Board of Studies 24-05-2022
Approved by Academic Council No. 66 Date 16-06-2022

Item 66/26 - Annexure - 22

Proceedings of the 66th Academic Council (16.06.2022) 576



Course code Course Title L T P C 
BHUM109L Social Work and Sustainability 3 0 0 3 
Pre-requisite Nil Syllabus version 

1.0 
Course Objectives 
1. To understand the working concept of sustainability at the micro, mezzo, and macro

levels of Social Work practice.
2. To study the relationships among the concepts of environmental, economic, use of

technology, and social sustainability.
3. To study the interconnectedness of sustainability with social work methods, values, and

ethics.
Course Outcome 
On completion of this course the students will be able to: 
1. Describe various concepts of Social Work, sustainability and SDGs.
2. Attain a sense of responsibility in addressing sustainable goals in developing a better

society.
3. Discuss the policies and programs from global perspectives.
4. Develop skills to work in the community with people of diversity.
5. Evaluate policies of social development and human welfare services.
6. Design, develop and implement programs and policies for the better world.
Module:1 Social Work Education and Practice 5 hours 
Sustainability in the Social Work profession -  Principles – Methods - Ethics – Values – 
Strategies for sustainable community development – Social theory –Social-Ecological 
practice Model. 
Module:2 Social Work, Ecology, and Social Justice 5 hours 
Social Work and Ecological Approaches - Human rights Violations – Rights-based approach 
- Restorative Approaches in Social Work -  Case Studies - Role of the Social Worker in
achieving sustainability.
Module:3 Sustainability and Vulnerability 6 hours 
Introduction -Principles - Limitations - Challenges - Transdisciplinary approach to 
sustainability and vulnerability –Interlink of Sustainability and vulnerability.  
Module:4 Theories in Sustainability   8 hours 
Theories: Social Capital theory and Mobilization - Bottom of the pyramid approach - 
Humanistic sustainability theory – Social Economy theory.  
Module:5 Pillars of Sustainability 8 hours 
Pillars: Social – Economic – Environmental – Cultural - Political - Security aspects. 
Module:6 Sustainable Developmental Goals – I 6 hours 
Goal 1: No Poverty - Goal 2: Zero Hunger - Goal 3: Good Health and Well-Being - Goal 4: 
Quality Education - Goal 5: Gender Equality - Goal 6: Clean Water And Sanitation - Goal 7: 
Affordable And Clean Energy - Goal 8: Decent Work and Economic Growth.  
Module:7 Sustainable Developmental Goals – II 5 hours 
Goal 9: Industry, Innovation, And Infrastructure - Goal 10: Reduced Inequality - Goal 11: 
Sustainable Cities And Communities - Goal 12: Responsible Consumption And Production - 
Goal 13: Climate Action - Goal 14: Life Below Water - Goal 15: Life on Land - Goal 16: 
Peace and Justice Strong Institutions - Goal 17: Partnerships to achieve the goa.l 
Module:8 Contemporary Issues 2 hours 

Total  Lecture Hours 45 hours 
Text Book(s) 

1. 
Dominelli, Lena, 2018, Green Social Work: From Environmental Crises to Environmental 
Justice: Rawat Publications, India 
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2. 
Walter Leal Filho, UbiratãTortato, Fernanda Frankenberger (2021), Integrating Social 
Responsibility and Sustainable Development - Addressing Challenges and Creating 
Opportunities, springer publication. 

Reference Books 

1. 
Parker, Jonathan (2021), Social Work Practice Assessment, Planning, Intervention and 
Review, 6th Edition, Sage Publication. 

2. 
Heslop, Philip &Meredith, Cathryn (2020), Social Work Theory in Practice, SAGE 
Publications Ltd. 

3. 
Rao, Bhaskara N (2019), Sustainable Good Governance, Development and 
Democracy, Sage Publication. 

4. 
IFSW (2018), Social Work Statement of ethical principles. International Federation of 
Social Workers, Rheinfelden, Switzerland. 

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test 
Recommended by Board of Studies 23-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C 
BHUM110  Cognitive Psychology 2 0 2 3 
Pre-requisite Nil Syllabus version 

1.0 
Course Objectives 

1. To understand the higher order process in cognition.
2. To enable the students to identify and apply the different aspects of cognitive process.
3. To enable the students to administer various assessments for mental process.

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

1. Explain how information processing works.
2. Comprehend the various cognitive processes such as attention, perception, memory,

imagery and meta cognition.
3. Adopt various strategies to enhance problem solving process.
4. Describe cognitive development and disorders.
5. Apply tools and techniques to understand the cognitive processes through psychometric

assessment.
6. Conduct practical experiments to assess the cognitive skills.

Module:1 Cognitive Psychology 5 hours 
Contemporary Cognitive Psychology, Approaches- Experimental Cognitive Psychology - 
Computational Cognitive Science- Cognitive Neuropsychology- Cognitive Neuroscience, 
Application of Cognitive Psychology. 
Module:2 Perception and Attention 4 hours 
Understanding perception, Visual and auditory- Gestalt laws of organization, Perceptual 
constancy - depth perception, size perception, perception of movement; Various sensory 
modalities; Extrasensory perception. 
The nature and roles of attention- types of Attention: selective attention models of selective 
attention divided attention and multitasking, Endogenous and Exogenous Effects in Space.  
Module:3 Thinking and Reasoning 4hours 
Meaning and Definition- Nature- Types: Perceptual or concrete- Conceptual or abstract- 
Creative – Logical or reasoning - Convergent and Divergent Thinking. Thinking and 
intelligence: Alterations. Reasoning: Meaning- Inductive reasoning- Deductive reasoning- 
Abdicative reasoning. 
Module:4 Creativity 3hours 
Meaning and Aspects of Creativity - Stages of Creativity- Creativity and Intelligence- 
Measurement of Creativity. 
Module:5 Memory 4hours 
Introduction- Types- Sensory memory- Short-term memory- Working memory- Long-term 
memory- forgetting and false memory- Everyday memory: Autobiographical- Eyewitness 
testimony. Memory distortions: Reconstructive Retrieval- Encoding Distortions - Source 
Monitoring - Eyewitness Testimony.  Meta cognition. Memory Enhancement Techniques. 
Module:6 Problem  Solving and Decision Making 4hours 
Introduction- Steps, Barriers to Problem Solving: Mental Set and Functional Fixedness- 
Unnecessary Constraints- Irrelevant Information. Problem-Solving Strategies: Heuristic- 
Algorithm- Abstraction- Hypothesis testing- Means-ends analysis- Root-cause analysis- Trial 
and error. Decision making, hypothetical thinking and rationality. Decision-making styles. 
Module:7 Cognitive Development and Disorders 4hours 
Cognitive Development Theories- Piaget’s cognitive development- Background and key 
concepts- Skills & Important Milestones. Cognitive disorders -Symptoms, Causes and 
Effects- Types- Developmental disorders, Motor skill disorders, Dementia - Confusion- poor 
motor co-ordination- Loss of memory- identity confusion- impaired judgement.  
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Module:8 Contemporary Issues 2 hours 

Total Lecture Hours: 30 hours 
Text Book(s) 
1. 

2. 

Galotti,K.M.(2017),Cognitive Psychology In and Out of the Laboratory, 6th Edition,Sage. 
Kellogg, R.T. (2015), Fundamentals of Cognitive Psychology, 3rdEdition, Sage 
Publications. 

Reference Books 
1. 

2. 
3. 

4. 
5. 

Goswami, U. C. (2020), Cognitive Development and Cognitive Neuroscience: The 
Learning Brain. London; New York: Routledge, Taylor & Francis Group. 
Whiteley, C. (2020), Cognitive Psychology, CGD Publishing, 2nd edition. 
Eysenck, M. W., & Brysbaert, M. (2018), Fundamentals of Cognition. Milton: Taylor and 
Francis. 
Stemberg, R.J., Stenberg, K. (2016), Cognitive Psychology, 7th Edition. Wadsworth. 
Groome, D., & Eysenck, M. W. (2016), An introduction to Applied Cognitive 
Psychology, London; New York: Routledge, Taylor & Francis. 

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test 
Indicative Experiments 

1. Assessment of Attention 3hours 

2. Assessment of Memory 3hours 

3. Assessment of Creativity 3hours 

4. Assessment of Perception (Auditory/Spatial/Visual) 3hours 

5. Assessment of Intelligence 3hours 

6. Assessment of Critical Thinking 3hours 

7. Assessment of Problem Solving/Decision Making 3hours 

8. Assessment of Logical Reasoning/Inductive 
Reasoning/Diagrammatic Reasoning  

3hours 

9. Assessment of Error checking 3hours 

10. Assessment of Psycholinguistic Abilities 3hours 

Total Laboratory Hours 30 hours 

Mode of Evaluation: Continuous Assessment Tests, Final Assessment Test 

Recommended by Board of Studies 23-05-2022

Approved by Academic Council No.66 Date 16-06-2022
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Course Code Course Title L T P C 
BHUM110  Cognitive Psychology 2 0 2 3 
Pre-requisite Nil Syllabus version 

1.0 
Course Objectives 

1. To understand the higher order process in cognition.
2. To enable the students to identify and apply the different aspects of cognitive process.
3. To enable the students to administer various assessments for mental process.

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

1. Explain how information processing works.
2. Comprehend the various cognitive processes such as attention, perception, memory,

imagery and meta cognition.
3. Adopt various strategies to enhance problem solving process.
4. Describe cognitive development and disorders.
5. Apply tools and techniques to understand the cognitive processes through psychometric

assessment.
6. Conduct practical experiments to assess the cognitive skills.

Module:1 Cognitive Psychology 5 hours 
Contemporary Cognitive Psychology, Approaches- Experimental Cognitive Psychology - 
Computational Cognitive Science- Cognitive Neuropsychology- Cognitive Neuroscience, 
Application of Cognitive Psychology. 
Module:2 Perception and Attention 4 hours 
Understanding perception, Visual and auditory- Gestalt laws of organization, Perceptual 
constancy - depth perception, size perception, perception of movement; Various sensory 
modalities; Extrasensory perception. 
The nature and roles of attention- types of Attention: selective attention models of selective 
attention divided attention and multitasking, Endogenous and Exogenous Effects in Space.  
Module:3 Thinking and Reasoning 4hours 
Meaning and Definition- Nature- Types: Perceptual or concrete- Conceptual or abstract- 
Creative – Logical or reasoning - Convergent and Divergent Thinking. Thinking and 
intelligence: Alterations. Reasoning: Meaning- Inductive reasoning- Deductive reasoning- 
Abdicative reasoning. 
Module:4 Creativity 3hours 
Meaning and Aspects of Creativity - Stages of Creativity- Creativity and Intelligence- 
Measurement of Creativity. 
Module:5 Memory 4hours 
Introduction- Types- Sensory memory- Short-term memory- Working memory- Long-term 
memory- forgetting and false memory- Everyday memory: Autobiographical- Eyewitness 
testimony. Memory distortions: Reconstructive Retrieval- Encoding Distortions - Source 
Monitoring - Eyewitness Testimony.  Meta cognition. Memory Enhancement Techniques. 
Module:6 Problem  Solving and Decision Making 4hours 
Introduction- Steps, Barriers to Problem Solving: Mental Set and Functional Fixedness- 
Unnecessary Constraints- Irrelevant Information. Problem-Solving Strategies: Heuristic- 
Algorithm- Abstraction- Hypothesis testing- Means-ends analysis- Root-cause analysis- Trial 
and error. Decision making, hypothetical thinking and rationality. Decision-making styles. 
Module:7 Cognitive Development and Disorders 4hours 
Cognitive Development Theories- Piaget’s cognitive development- Background and key 
concepts- Skills & Important Milestones. Cognitive disorders -Symptoms, Causes and 
Effects- Types- Developmental disorders, Motor skill disorders, Dementia - Confusion- poor 
motor co-ordination- Loss of memory- identity confusion- impaired judgement.  
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Module:8 Contemporary Issues 2 hours 

Total Lecture Hours: 30 hours 
Text Book(s) 
1. 

2. 

Galotti,K.M.(2017),Cognitive Psychology In and Out of the Laboratory, 6th Edition,Sage. 
Kellogg, R.T. (2015), Fundamentals of Cognitive Psychology, 3rdEdition, Sage 
Publications. 

Reference Books 
1. 

2. 
3. 

4. 
5. 

Goswami, U. C. (2020), Cognitive Development and Cognitive Neuroscience: The 
Learning Brain. London; New York: Routledge, Taylor & Francis Group. 
Whiteley, C. (2020), Cognitive Psychology, CGD Publishing, 2nd edition. 
Eysenck, M. W., & Brysbaert, M. (2018), Fundamentals of Cognition. Milton: Taylor and 
Francis. 
Stemberg, R.J., Stenberg, K. (2016), Cognitive Psychology, 7th Edition. Wadsworth. 
Groome, D., & Eysenck, M. W. (2016), An introduction to Applied Cognitive 
Psychology, London; New York: Routledge, Taylor & Francis. 

Mode of Evaluation: Continuous Assessment Tests, Quizzes, Assignment, Final Assessment 
Test 
Indicative Experiments 

1. Assessment of Attention 3hours 

2. Assessment of Memory 3hours 

3. Assessment of Creativity 3hours 

4. Assessment of Perception (Auditory/Spatial/Visual) 3hours 

5. Assessment of Intelligence 3hours 

6. Assessment of Critical Thinking 3hours 

7. Assessment of Problem Solving/Decision Making 3hours 

8. Assessment of Logical Reasoning/Inductive 
Reasoning/Diagrammatic Reasoning  

3hours 

9. Assessment of Error checking 3hours 

10. Assessment of Psycholinguistic Abilities 3hours 

Total Laboratory Hours 30 hours 

Mode of Evaluation: Continuous Assessment Tests, Final Assessment Test 

Recommended by Board of Studies 23-05-2022

Approved by Academic Council No.66 Date 16-06-2022
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Course code Course Title L T P C
BMGT101L Principles of Management 3 0 0 3
Pre-requisite NIL Syllabus version

1.0 
Course Objectives
1. To provide knowledge on management key concepts, evaluation of management

thoughts and theories.
2. To understand the various functions of management and framework.
3. To gain a holistic understanding of multidisciplinary nature of management for effective

functioning.

Course Outcomes 
At the end of the course, the students will be able to

1. Understand the basic concepts of management.
2. Analyse the environmental factors that affect the organization and its growth.
3. Identify and apply appropriate techniques to manage an organisation.
4. Critically analyse the problem in each functions of the management.
5. Ascertain the role of technologies in management.

Module:1 Management Basics 6 hours
Management - nature and purpose, evolution of management concept, approaches to 
management process, functions and roles of management, influence of external and internal 
environment on decision making, factors affecting social responsibility and sustainability, and 
ethical business management. 

Module:2 Planning 6 hours
Types of plans, steps in planning, strategic planning process, SWOT matrix, portfolio matrix, 
Porter’s industry analysis and generic competitive strategies, decision making - importance 
of decision making, development of alternatives and evaluation of alternatives, and decision 
making under certainty, uncertainty and risk.  
Module:3 Organizing 7 hours
Formal and informal organization,  organizational levels and span of management, 
organization reengineering, structure and process of organizing, departmentation, matrix 
organization, strategic business units, virtual organization, line and staff authority, 
decentralization and delegation of authority, and organization culture.
Module:4 Staffing 6 hours
Overview to staffing functions, factors affecting staffing, position requirements, job design,
job description, selection process and techniques, orientating new employees, performance 
appraisal and career strategy - appraisal criteria, team evaluation, rewards, and formulating 
career strategy, managerial training and development, conflict management, managing 
change, and learning organization.  
Module:5 Leading 6 hours
Understanding motivation, motivation theories, leadership traits, styles, and types, 
committees, groups, and team decision making, communication purpose, communication 
process, and barriers to effective communication. 

Module:6 Controlling  6 hours
Basic control process, critical control points, standards and bench marking, real-time 
information and control, feedforward or preventive control, control of overall performance, 
profit and loss control, control through ROI, management audits - balanced scorecard, 
bureaucratic and clan control, and control techniques and information technology.  
Module:7 Managing Operations and Technology 6 hours
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Operations management and corporate strategy, value chain management, role of 
technology in modern management practices, virtual organization and its structure, online 
business management, applications of digital technology, e-commerce, m-commerce, social 
media, and artificial intelligence in business management, and challenges to modern 
management practices.
Module:8 Contemporary Topics 2 hours

Total Lecture hours: 45 hours

Text Book(s)
1. Harold Koontz and Heinz Weihrich, Essentials of Management: An International and 

Leadership Perspective, 2020, 11th edition, McGraw-Hill, India. 
Reference Books
1. Stephen P. Robbins, Mary Coulter and Agna Fernandez, Fundamentals of 

Management, 2019, 14th Edition, Pearson Education, India. 

2. Robert N. Lussier, Management Fundamentals: Concepts, Applications, & Skill 
Development, 9th Edition, 2020, Sage Publications, USA

3. Pravin Durai, Principles of Management – Texts and Cases, 2019, 2nd Edition, Pearson 
Education, India.  

Mode of Evaluation: CAT, Written Assignment, Quiz, and FAT 

Recommended by Board of Studies 27-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BMGT102L Human Resource Management 3 0 0 3
Pre-requisite NIL Syllabus version

1.0
Course Objectives
1. To understand the contributions of human resources to organizational effectiveness.
2. To apply various concepts of HR to manage the organization effectively.
3. To create various HRM concepts to enhance personal and organizational effectiveness.

Course Outcomes 

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

1. Appraise and evaluate the basic principles of HRM.
2. Develop appropriate HR planning process for effective recruitment and selection.
3. Design various skills, procedures, and techniques to retain human resources.
4. Evaluate the basic and mandatory labor laws governing human resources.
5. Create a safety environment for managing human resources.

Module:1 HRM – Overview 6 Hours 

Nature and scope of HRM, evolution and development of HRM, HR philosophy, policies, 
procedures and practices, dynamics of HRM environment, business ethics and CSR, 
equal employment opportunity, work force diversity, HR audit and evaluation, e-HRM, and 
strategic HRM. 
Module:2 Human Resource Planning Process 6 Hours 
Human resource planning and process - forecasting requirements, succession planning, 
job analysis, job analysis methods, job descriptions, job design, and global talent 
management.
Module:3 Recruitment and Selection 6 Hours 
Recruitment process, methods, databases, job posting and bidding, recruitment sources, 
technology for recruiting, selection tests, interview planning, screening, selection decision, 
metrics for evaluating the effectiveness of recruitment, and factors affecting the selection 
process.  
Module:4 Training and Development (T&D) 6 Hours 

Training and development process, training needs, training methods, training and 
development delivery systems, implementing T&D programs, metrics for evaluating T&D 
effectiveness, and factors influencing T&D process.
Module:5 Performance Management and Appraisal 7 Hours
Performance appraisal process, establishing criteria for performance appraisal, 
performance appraisal methods and interview, appraisal problems, performance 
management, career planning and development, employee engagement, executive 
development, knowledge management, and importance of knowledge sharing culture for 
organizational effectiveness.
Module:6 Compensation and Benefits 6 Hours 
Compensation overview, components of direct financial compensation, contextual 
influences on direct financial compensation, job evaluation, competitive pay structure, 
indirect compensation benefits - legal benefits, health care plans, retirement plans, 
workplace flexibility, and employment law.
Module:7 Employee Relations, Safety, and Health 6 Hours
Need for a safe and healthy environment, employee union and union structure, welfare 
activities, nature of industrial relations and labor laws, internal employee relations, 
resolving disputes, concept of collective bargaining, workplace bullying and violence, 

Item 66/26 - Annexure - 22

Proceedings of the 66th Academic Council (16.06.2022) 551



social networking and employee wellness, physical fitness programs, employee 
assistance programs, and HR ethical practices.

Module:8 Contemporary Topics 2 Hours

Total Lecture
Hours

45 hours

Text Book(s)
1. Gary Dessler & Biju Varrkey, Human Resource Management, 2020, 16th Edition, 

Pearson Education, India  
2. Neeru Kapoor, Concept Building Approach to Human Resource Management, 2021, 

2nd

Edition,  Cengage Learning, India
Reference Books 
1. Sharon Armstrong & Barbara Mitchell, The Essential HR Handbook, 2019, 10th

Edition, Red Wheel/Weiser, USA
2. K Aswathappa and Sadhna Dash, Human Resource Management - Text and Cases, 

2021, 9th Edition, McGraw-Hill, India
Mode of Evaluation: CAT, Written Assignment, Quiz, and FAT 

Recommended by Board of Studies 27-05-2022
Approved by Academic Council No. 66 Date 16-06-2022

Item 66/26 - Annexure - 22

Proceedings of the 66th Academic Council (16.06.2022) 552



Course code Course Title L T P C
BMGT103L Organizational Behavior 3 0 0 3
Pre-requisite NIL Syllabus version

1.0 
Course Objectives
1. To familiarize the basic concepts of organizational behavior.
2. To understand, evaluate, and manage individual and group behavior effectively in an

organization.
3. To formulate appropriate strategies based on individual and group behaviour.

Course Outcomes
At the end of the course, the students will be able to 

1. Appraise the basic organizational and individual behaviour.
2. Describe the various dimensions of motivations.
3. Measure and monitor different aspects of stress and emotions.
4. Explain the various elements of groups and teams.
5. Analyze the different dimensions of organizational structure, culture, and change.
6. Formulate leadership traits for effective work culture.

Module:1 Organisational Behaviour - Essentials 5 hours
Understanding organizational behaviour, learning style, OB model, demographic and cultural 
diversity in organizations, ethical behaviour, tools of OB research, and challenges and 
opportunites for OB. 

Module:2 Attitudes, Personality, and Values 7  hours
Individual  attitudes, attitudes and behaivour,  job attitudes, job satisfaction, job 
dissatisfaction, job satisfaction and job performance, personality frameworks, personality 
traits in OB, personality and situations, understanding values, values and workplace, and 
international values. 

Module:3 Motivation 7 hours
Theories of motivation - need-based and process-based theories, designing a motivating 
environment, motivating employees through job design, employee involvement, benefits, and 
rewards to employees, and goal setting. 

Module:4 Managing Stress and Emotions 4 hours
Meaning of stress, sources of stress, consequences of stress at work, avoiding and 
managing stress, understanding emotions, sources of emotions, and emotional intelligence. 

Module:5 Group Behaviour, Work Teams, and Communications 8 hours
Group development, group size and dynamics, difference between groups and teams, types 
of teams, team design characteristics, management of teams, and barriers to effective 
teams, communication - functions, directions, and modes of communication, barriers to 
effective communication, power and politics, and conflict and negotiation.  
Module:6 Organizational Structure, Culture, and Change 6 hours
Different types of organizational structures - common and alternate designs, organizational 
designs and employee behaviour, organizational culture - role of culture in organizaitons, 
creating and sustaining organizational culture, organizational change - forces, resistance, 
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and approcaches to organizational change. 

Module:7 Leadership 6 hours
Theories of leadership - tradional and contemporary styles, positive and responsible 
leadership, attributes of a leader, developing leaders across the organization, leadership 
grid, and challenges to understanding leadership. 
Module:8 Contemporary Topics: 2 hours
Guest lectures from Industry and, Research and Development Organisations 

Total Lecture Hours 45 
hours

Text Book(s)
1. Stephen P. Robbins and Timothy A. Judge, Organizational Behaviour, 2019, 14th

Edition, Pearson Education, India
2. Knud Sinding, Robert Kreitner, and Angeloi Kinecki, Organisational Behaviour, 2018, 6th

Edition, McGraw-Hill Education, UK
Reference Books
1. Organizational Behavior, Open Textbook, University of Minnesota Libraries Publishing, 

2017, ISBN 13: 9781946135155 
2. J.Stewart Black et.al., Organizational Behavior, OpenStax Textbook, Rice University,

USA, Web Version Last updated: Feb 23, 2021
3. Christopher P. Neck, Jeffrey D. Houghton and Emma L. Murray, Organizational 

Behavior: A Skill-Building Approach, 2019, 2nd Edition. Sage Publications, USA
Mode of Evaluation: CAT, Written Assignment, Quiz, and FAT 

Recommended by Board of Studies 27-05-2022

Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BMGT104L Marketing Management 3 0 0 3
Pre-requisite NIL Syllabus version

1.0
Course Objectives
1. To comprehend the basics of marketing and its related concepts.
2. To develop marketing plan for the given situation.
3. To carry out market research survey.

Course Outcomes 
At the end of the course, the students will be able to 

1. Create marketing strategy for the given business scenario.
2. Analyze the factors that affect the marketing program of an organization.
3. Identify market gaps and develop product ideas with appropriate STP strategies.
4. Formulate marketing mix strategies for a given business situation.
5. Develop promotional mix for a given business case.
6. Ascertain the latest trends in marketing.

Module:1 Marketing Basics   6 hours

Understanding marketing, scope of marketing, company orientation towards the
marketplace, core concepts of marketing, types of market, marketing mix, value chain, core 
competencies, marketing strategy, and marketing plan. 
Module:2 Environment Scanning and Market Research   6 hours

SWOT analysis, environment analysis - micro and macro factors, Porter’s five forces 
framework, marketing research process, and demand measurement.  
Module:3 Connecting with Customers and Building Strong Brands   9 hours

Building customer value, satisfaction, and loyalty, maximizing customer life time value (CLV), 
consumer buying decision process, segmentation, targeting, and positioning (STP) strategy - 
levels and bases of segmentation, market targeting, positioning, repositioning, 
understanding brand equity, building and managing brand equity.  
Module:4 Setting Product and Pricing Strategies 8 hours

Product classifications, product levels, product line and mix, product life cycle (PLC), 
product-market growth strategies - Ansoff matrix and BCG matrix, new product development 
(NPD), understanding pricing, pricing strategies and methods, and responding to price 
change.
Module:5 Channel Management   5 hours
Channel functions and flows, channel levels, channel design, channel integration and 
systems, distribution strategies, channel intermediaries - wholesalers and retailers, 
understanding private labels, and channel conflict and resolution strategies. 
Module:6 Integrated Marketing Communications (IMC)   6 hours
Advertising - ad types, advertising medium, and evaluation of ads, Sales Promotion -
salesforce promotion, trade promotion, and consumer promotion, Direct Marketing - kiosk, 
catalogues, e-mail, SMS, vending machines, and telemarketing, Public Relations - publicity, 
newsletter, CSR, sponsorships, and advertorials, Digital Advertising - Types of digital media, 
display ads, search engine ads, social media marketing, and artificial intelligence based 
marketing techniques, and Personal Selling.
Module:7 Marketing for long-term Success   3 hours
Holistic marketing organization, socially responsible business models, cause-related 
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marketing, social marketing, marketing implementation and control, and future of marketing. 
Module:8 Contemporary Topics 2 hours

Total Lecture hours: 45 hours

Text Book(s)
1. Philip Kotler and Keller Kevin, Marketing Management, 2021, Global 

Edition (16th), Pearson Education, UK 
2. Ramaswamy, V. S., and S. Namakumari, Marketing Management: Indian 

Context, Global Perspective, 2018, 6th Edition, SAGE Publications India Pvt 
Limited, India 

Reference Books
1. Hermawan Kartajaya, Iwan Setiawan and Philip Kotler, Marketing 5.0: 

Technology for Humanity, 2021, 1st Edition, Wiley, USA 

2. Lilien, Gary L., Arvind Rangaswamy, and Arnaud De Bruyn, Principles of 
Marketing Engineering and Analytics, 2017, 3rd Edition, DecisionPro Inc. 

Mode of Evaluation: CAT, Written Assignment, Quiz, and FAT 
Recommended by Board of Studies 27-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BMGT105L Consumer Behavior 3 0 0 3
Pre-requisite NIL Syllabus version

1.0
Course Objectives
1. To learn the dynamics of consumer behavior and market.
2. To critically evaluate various factors influencing the buying behavior of individuals.
3. To execute consumer research survey based on the given problem.

Course Outcomes
At the end of the course, the students will be able to

1. Appraise the basics of consumer behavior and consumer decision making process.
2. Analyze psychological and personal factors that influence consumer behavior.
3. Evaluate social, cultural, and digital influence on consumer behavior.
4. Associate various theories of consumer behavior in consumer decision making process.
5. Comprehend the significance of marketing and consumer ethics.
6. Apply consumer research process for a given problem.

Module:1 Consumer Behavior - Basics 5 hours

Evolution of consumer behavior, dynamism in consumer behavior, consumer behavior and 
technology, market segmentation, targeting, and positioning, customer value, satisfaction, 
and retention, effects of marketing mix on consumer behavior, consumer decision making 
and integration of various disciplines, and consumer decision making process.  
Module:2 Psychological Influence - Perception and Learning 6 hours

Meaning of perception, components of perception, perception process, theories of 
perception, perception level, challenges in formulating consumer perception, perception and 
semiotics, perception and positioning, perceived quality and perceived risk, meaning of 
learning, elements of learning, categories of learned behavior, dimensions of learning, 
theories of learning, and learning and memory.  
Module:3 Psychological Influence - Motivation, Beliefs, and Attitude 6 hours
Types of motives, drivers of motivation, categories and theories of motivation, consumers’ 
emotions, motivation and decision making, types of beliefs and consumer behavior, 
elements and characteristics of attitude, attitude formation, tri-component model of attitude, 
multi-attribute models, cognitive dissonance, and conflict resolution.
Module:4 Personal, Social, and Cultural Influence 9 hours
Understanding personality, elements of personality, personality theory, self-concept, 
personality traits, anthromorphism, elements and categories of lifestyle, values and lifestyle, 
approaches to marketing strategies based on personality and lifestyle, types of reference 
groups, role of reference groups, impact of reference groups on marketing strategies, family 
and consumer behavior, family structure, family life cycle, cultural influence on consumer 
behavior, cultural theories, Indian culture and socialization, and effect of cross-cultures on 
consumer behavior.
Module:5 Digital and Social Media Influence 6 hours
Media integration and consumer behavior, theoretical frameworks - TRA and UG, consumer 
behavior on digital platforms, blogs and consumer behavior, virtual and brand communities 
influence on consumer behavior, usage of mobile and its influence on consumer behavior, 
virtual shopping and its influence on consumer behavior, luxury and consumer behavior, and 
changing tri-component model of attitude.
Module:6 Information Processing and Decision Making 6 hours
Understanding information processing, information processing theories, information 
processing and persuasive communication, information processing and memory, methods of 
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information processing, information retrieval, levels of decision making, decision making 
methods, and consumer decision making models.
Module:7 Marketing Ethics and Consumer Behavior Research 5 hours
Socially responsible marketing, consumers’ privacy, misleading labels, camouflaged 
advertising, consumer ethics, and consumer research and process. 
Module:8 Contemporary Topics 2 hours

Total Lecture Hours: 45 hours

Text Book(s)
1. Schiffman Leon G., Wisenblit Joe, Kumar S. Ramesh, Consumer Behavior, 

2018, 12th Edition, Pearson Education, India
2. Jain, Varsha, and Jagdish Sheth. Consumer Behavior: A digital Native, 

2019, 1st Edition, Pearson Education, India
Reference Books
1. David L Mothersbaugh, Del I. Hawkins, Amit Mookerjee, Consumer 

Behavior: Building Marketing Strategy, 2019, 13th Edition, McGraw-Hill, 
India 

2. Hoyer, Wayne D., Deborah J. MacInnis, and Rik Pieters, Consumer 
Behavior, 2016, 7th Edition, Cengage Learning, USA 

3. Marieke de Mooij, Consumer Behaviour and Culture: Consequences for 
Global Marketing and Advertising, 2019, 3rd Edition, SAGE, USA  

Mode of Evaluation: CAT, Written Assignment, Quiz, and FAT 
Recommended by Board of Studies 27-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Code L T P C
BMGT106L Digital Marketing 3 0 0 3
Pre-requisite NIL Syllabus version

1.0
Course Objectives
1. To evaluate digital marketing and digital media.
2. To get exposed to various digital marketing channels.
3. To develop online ads and assess the performance of ads.

Course Outcomes 
At the end of the course, the students will be able to

1. Create digital marketing strategies for a given business scenario.
2. Develop search engine marketing strategy with the use of SEO and AdWords.
3. Formulate strategies for various digital marketing channels.
4. Develop ad campaigns on any one of the social media platforms and analyze its

outcomes.
5. Know the tabs on google analytics dashboard and measure campaign performance.
6. Ascertain contemporary technologies of DM and its effects on DM.

Module:1 Digital Marketing (DM) Fundamentals 6 hours
Marketing basics, introduction to DM, origin and development of DM, traditional Vs digital 
marketing, digital marketing channels, digital customer journey and mapping, digital 
marketing funnel, creating buyer persona, types of digital media (paid, shared, owned, and 
earned), IMC in DM, developing DM strategy and objectives, and challenges to DM. 
Module:2 Search Engine Optimization (SEO) 6 hours
Building websites and web pages, web hosting, subdomains and subfolders, website 
navigation, social media icons, advanced website features, setting up google analytics, 
search engine work mechanism, pillars of SEO, on-page and off-page optimization, SEO - 
visual and voice search, SEO tactics - white-hat and black-hat SEO, SEO - UX and UI, 
content marketing for SEO success, and external link building. 
Module:3 Display Advertising & Search Engine Advertising 7 hours
Display advertising media, digital/ad metrics, types of display ads, targeting categories, 
geographic and language tagging, programmatic display advertising, ad server, ad 
exchange, challenges to display advertising. Search engine payments, google AdWords, Ad 
placements, Ad ranks, enhancing ad campaign, performance reports, and e-commerce ads 
Vs google ads.  
Module:4 Social Media Marketing – Facebook, LinkedIn, & 

Instagram 
8 hours

Developing social media ad strategy - listening, goal setting, strategy, implementation, 
measurement, social entertainment, and gamification. Facebook marketing - organic 
marketing, paid marketing, marketing with 3D posts, FB ads manager, FB pixel, FB business 
manager, and useful design tools. Importance of LinkedIn presence, LinkedIn strategy, 
LinkedIn website demographics, content strategy, LinkedIn native videos, LinkedIn analytics, 
and ad campaign. Instagram: objectives, content strategy, style guidelines, hashtags, 
sponsored ads, and apps.
Module:5 Twitter, Mobile, and Video Marketing 6 hours
Twitter building blocks, content strategy, Twitter usage, Twitter ads, Twitter analytics, Twitter 
tools and tips for marketers. Mobile advertising model, mobile marketing (MM) media (paid 
and owned), MM features, mobile apps, website and mobile responsive ads, MM strategy, 
and MM analytics. Needs of video marketing (VM), VM channels, VM strategy, and types of 
marketing videos, video production process, video optimization, and video analytics.
Module:6 Digital Analytics and Online Reputation 

Management (ORM)
6 hours
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Data collection, key metrics, affiliate marketing, multi-channel attribution, types of tracking 
codes, and competitive intelligence. ORM Vs SEO, social commerce: reviews and ratings, 
user generated content, blogs, marketing partners, native advertising, landing page, and 
influencer marketing.  
Module:7 Technological Advancements in DM 4 hours
Voice search, beacon strategy, micro-moment marketing, cross device marketing,
anthropomorphic AI, virtual reality (VR), augmented reality (AR), mixed reality (MR), 
extended reality (XR), chat bots, block chain technology, and role of virtual agents in 
customer relationship management. 
Module:8 Contemporary Topics 2 hours

Total Lecture hours: 45 hours

Text Book(s)
1. Seema Gupta, Digital Marketing, 2020, 2nd Edition, McGraw-Hill 

Education, India 
2. Alan Charlesworth, Digital Marketing: A practical Approach, 2018, 3rd

Edition, Routledge, UK 
Reference Books
1. Jeremy Kagan and Siddharth Shekhar Singh, Digital Marketing: Strategy 

and Tactics, 2020, 1st Edition, Wiley, USA 
2. David Meerman Scott, The new rules of marketing and PR: How to use 

Content Marketing, Podcasting, Social Media, AI, Live Video, And 
NewsJacking to reach buyers directly, 2020, 7th Edition, Wiley, USA 

3. Dave Chaffey and Paul Russell Smith, Digital Marketing Excellence: 
Planning, Optimizing and Integrating Online Marketing, 2017, 5th Edition, 
Routledge, UK

Mode of Evaluation: CAT, Written Assignment, Quiz, and FAT. 
Recommended by Board of Studies 27-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BMGT107L Business Analytics 3 0 0 3
Pre-requisite NIL Syllabus version

1.0 
Course Objectives
1. To summarize, analyze, and report the data for effective business decision-making.
2. To comprehend the advanced analytical tools available for various business problems.
3. To evaluate various analytical tools and choose the appropriate tool(s) for the given
problem and data.

Course Outcomes 
At the end of the course, the students will be able to 

1. Compare various BA tools and evaluate various data types and scales.
2. Examine the characteristics of data to summarize it effectively.
3. Apply various supervised and unsupervised learning algorithms to business problems.
4. Use different techniques of BA to any one of the management domains.
5. Create and interpret the data analysis report to make business decisions.

Module:1 Overview to Business Analytics (BA) 5 hours 

Need for business analytics, BA Vs data science, BA Vs big data, terminologies - business 
intelligence,  machine learning algorithms - supervised and unsupervised learning, and data 
mining, pillars of BA, roadmap for analytics, data types and scales, data cleansing and data 
preparation. 
Module:2 Descriptive Analytics 9 hours 
Descriptive analytics - measures of central tendency and dispersion, data visualization and 
exploration - histogram, bar chart, scatter plot, pie chart, box plot, and tree plot, probability, 
probability distributions, hypotheses testing, significance value (p-value) and relationship 
among variables.  
Module:3 Regression Techniques 6 hours 
Simple linear regression and multiple linear regression (MLR), - theory, assumptions, 
goodness of fit, and model comparison. Applications of simple linear regression, MLR, using 
business problem and data.  
Module:4 Classification Techniques 8 hours 
Binary logistic regression, decision tree, KNN, Naïve Bayes, LDA - theory and evaluations of 
classifiers (ROC and confusion matrix). Applications of binary logistic regression decision 
tree, KNN, Naïve Bayes, and LDA using business problem and data. 
Module:5 Clustering and Dimensionality Reduction 6 hours 
Basics and uses of cluster analysis (K-means and Hierarchical clustering), and 
dimensionality reduction (FA and PCA). Interpretations to the outputs of K-means clustering, 
Hierarchical clustering, FA, and PCA.
Module:6 Applications of BA 6 hours 
Domain Applications of BA: HR analytics / marketing and retail analytics / web and social 
media analytics / financial analytics.
Module:7 Report Writing 3 hours 
Report writing - summary, problem identification, objectives, data visualization and 
exploration, methodology, interpretations, findings, and conclusions. 
Module:8 Contemporary Topics 2 hours

Total Lecture Hours: 45 hours

Text Book(s)
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1. Dinesh Kumar U, Business Analytics: The Science of Data-Driven 
Decision Making, 2017, 1st Edition, Wiley, India. 

2. Jeffrey D. Camm, James J. Cochran, Michael J. Fry, Jeffrey W. 
Ohlmann, and David R. Anderson, Essentials of  Business Analytics, 
2017, 2nd Edition, Cengage Learning Inc., USA.

Reference Books
1. Evans, J. R., Business Analytics: Methods, Models and Decisions, 2021, 

3rd Edition, Pearson Education, USA. 
2. Albright, S. C., and Winston, W. L.., Business Analytics: Data Analysis 

and Decision Making, 2020, 7th Edition, Cengage Learning India Pvt. 
Ltd, India. 

3. Shmueli, G., Bruce, P. C., Yahav, I., Patel, N. R., and Lichtendahl, K. C., 
Data Mining for Business Analytics: Concepts, Techniques, and 
Applications in R, 2017, 1st Edition, Wiley, USA. 

Mode of Evaluation: CAT, Written Assignment, Quiz, Project, Seminar, Group Discussion, 
Case Study, and FAT 
Recommended by Board of Studies 
Approved by Academic Council No. 66 Date 16-06-2022
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BEEE206L Digital Electronics L T P C
3 0 0 3

Pre-requisite BECE101L, BECE101P Syllabus version 
1.0 

Course Objectives
1. Comprehend the Hardware Description Language (HDL) for digital circuits.
2. Design, simulate and realize the building blocks of digital systems.  
3. Analyze combinational and sequential circuit for digital system applications.

Course Outcomes 
On completion of this course, the students will be able to 
1. Develop digital logic circuits and apply to solve real world applications. 
2. Design and analyze digital circuits using Verilog HDL. 
3. Design and implement combinational circuits, sequential circuits and programmable log-

ic devices. 
4. Analyze and synthesize complex digital modules and circuits for various applications. 
5. Able to identify and prevent various hazards and timing problems in a digital design.

Module:1 Digital Fundamentals and Circuits 5 hours
Digital design: Canonical and standard forms; Karnaugh Maps; Product of Sums (POS) and 
Sum of Products (SOP) simplification, Don’t care conditions; Realization of logic circuits 
using NAND and NOR gates
Module:2 Hardware Description Language 5 hours
Verilog HDL: Verilog operators; Levels of design description; Concurrency, Gate level 
modelling, Data flow modelling, Behavioural modelling; Test benches
Module:3 Combinational Circuits 7 hours
Combinational circuits: Analysis and design procedures; Circuits for arithmetic operations; 
Code converters; Decoders and encoders; Multiplexers and De-multiplexers; Parity 
generator; Magnitude comparator; Design of seven segment display 
Module:4 Sequential Circuits 8 hours
Sequential circuits: Design of sequential modules; SR, D, T and J-K Latches/Flip-flops; Shift 
registers; Counters; Basic state machine concepts; Mealy/Moore Models, State 
minimization, State assignment, Circuit Implementation
Module:5 HDL for Combinational and Sequential Circuits 4 hours

HDL based design: Blocking and non-blocking assignment statement, Procedural 
assignment statement; Combinational circuits using dataflow and structural modelling; 
Sequential circuits using behavioural modelling 
Module:6 Asynchronous Sequential Circuits 7 hours

Analysis Procedure; Stable and Unstable states, output specifications, State reduction, Race 
free assignments, Hazards; Essential Hazards, Design of Hazard free circuits
Module:7 Memory and Programmable Logic Devices 7 hours

Basic Memory Structures: ROM, PROM, EPROM, EEPROM, RAM; Static and Dynamic 
RAM; Programmable Logic Devices (PLD); Programmable Logic Array (PLA), 
Programmable Array Logic (PAL), Implementation of Combinational Logic using PLA and 
PAL; Field Programmable Gate Array (FPGA) 
Module:8 Contemporary issues 2 hours

Total Lecture hours: 45 hours
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Text Books
1 Floyd, Thomas L., Digital Fundamentals, 2017, 11th Edition, Pearson Education 
2 M Morris Mano, Michael D. Ciletti, Digital design: with an introduction to the Verilog 

HDL, VHDL, and system Verilog, 2017, 6th Edition, Pearson Education
Reference Books
1 Roth, Charles, Lizy K. John, and Byeong Kil Lee, Digital systems design using Veri-

log,2017, 1st Edition, Cengage India Private Limited
2 Stephen, Brown, and Vranesic Zvonko, Fundamentals of digital Logic with Verilog de-

sign, 2017, 2nd Edition, McGraw Hill Education
Mode of Evaluation: CAT, Quiz, Assignments, FAT 

Recommended by Board of Studies 19-02-2022 
Approved by Academic Council No. 65 Date 17-03-2022

 

Agenda Item 65/44 - Annexure - 40

Proceedings of the 65th Academic Council (17.03.2022) 1156



BEEE206P Digital Electronics Lab L T P C
0 0 2 1

Pre-requisite BECE101L, BECE101P Syllabus version
1.0 

Course Objectives
1.  Create various building blocks of digital systems.
2.  Comprehend and execute the CAD tools to design combinational and sequential circuits.

Course Outcomes
On completion of this course, the students will be able to 
1. Design and construct various combinational circuits using gates/MSI components.  
2. Design and analyze sequential circuits.  
3. Implement various combinational and sequential circuits using Verilog HDL code.

Indicative Experiments 
1 Simplify the given Boolean expression and verify using logic gates/Universal gates
2 Design and verification of Half-Subtractor and Full-Subtractor using logic gates
3 Design and implementation of code converters 
4 Design and implementation of magnitude comparators using logic gates/ICs 
5 Design and verification of given logic function using multiplexer ICs 
6 Design and verification of latches
7 Perform the logic operations using Verilog operators 
8 Design and verification of Half-adder and Full-adder using Verilog structural modeling
9 Design and verification of priority encoder using Verilog behavioural modelling 
10 Design and verification of shift registers using Verilog HDL 
11 Design and verification of 4-bit binary up/down counter with load enable
12 Design of arithmetic circuits using Verilog HDL 

Total Laboratory Hours 30 hours 
Mode of assessment: Continuous assessment, FAT
Text Book
1 M. Morris Mano, Michael D. Ciletti, Digital design: with an introduction to the Verilog 

HDL, VHDL, and system Verilog, 2017, 6th Edition, Pearson Education 

Recommended by Board of Studies 19-02-2022
Approved by Academic Council No. 65 Date 17-03-2022
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BMAT205L Discrete Mathematics and Graph Theory L T P C 

  3 1 0 4 

Pre-requisite NIL Syllabus  Version 

  1.0 

Course Objectives: 

1. To address the challenges of the relevance of lattice theoryand algebraic structures 

to computer science and engineering problems. 

2. To use Counting techniques, in particular recurrence relations to computer science 

problems. 

3. To understand the concepts of graph theory and related algorithm concepts.  

Course Outcomes: 

At the end of this course, students are expected to 

1. Learn proof techniques and concepts of inference theory 

2. Use algebraic structures in applications 

3. Counting techniques in engineering problems. 

4. Use lattice and Boolean algebra properties in Digital circuits. 

5. Solve Science and Engineering problems using Graph theory. 

Module:1 Mathematical Logic 7 hours 

Statements and Notation-Connectives–Tautologies-Equivalence - Implications–Normal 

forms - The Theory of Inference for the Statement Calculus - Predicate Calculus - Inference 

Theory of the Predicate Calculus 

Module:2 Algebraic Structures 6 hours 

Semigroups and Monoids - Groups – Subgroups – Lagrange’s Theorem Homomorphism –

Properties-Group Codes. 

Module:3 Counting Techniques 6 hours 

Basics of counting - Pigeonhole principle - Permutations and combinations - Inclusion-

exclusion principle - Recurrence relations - Solving recurrence relations - Generating 

functions-Solution to recurrence relations. 

Module:4 Lattices and Boolean algebra 6 hours 

Partially Ordered Relations -Lattices as Posets – Hasse Digram – Properties of Lattices – 

Boolean algebra-Properties of Boolean Algebra-Boolean functions. 

Module:5 Fundamentals of Graphs 6hours 

Basic Concepts of Graph Theory – Planar and Complete graph - Matrix representation of 

Graphs – Graph Isomorphism – Connectivity–Cut sets-Euler and Hamilton Paths–Shortest 

Path algorithms 

Module:6 Trees, Fundamental circuits, Cut sets 6 hours 

Trees – properties of trees – distance and centres in tree – Spanning trees – Spanning tree 
algorithms- Tree traversals- Fundamental circuits and cut-sets 

Module:7 Graph colouring, covering, Partitioning 6 hours 

Bipartite graphs - Chromatic number – Chromatic partitioning – Chromatic polynomial - 

matching – Covering– Four Colour problem. 

Module:8 Contemporary Issues 2 hours 

 

 Total Lecture hours: 45 hours 

 Total Tutorial hours:                           15 hours 

Text Books: 

1. Discrete Mathematical Structures with Applications to Computer Science, J .P. 
Trembley and R. Manohar, Tata McGraw Hill-35th reprint, 2017. 

2. Graph theory with application to Engineering and Computer Science, NarasingDeo, 
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Prentice Hall India 2016. 

Reference Books: 

1. Discrete Mathematics and its applications, Kenneth H. Rosen,  8th Edition, Tata McGraw 
Hill,  
2019. 
2. Discrete Mathematical Structures, Kolman, R.C.Busby and S.C.Ross,  6th Edition, PHI, 
2018. 
3. Discrete Mathematics, Richard Johnsonbaugh,  8th  Edition, Prentice Hall, 2017. 
4. Discrete Mathematics, S. Lipschutz and M. Lipson, McGraw Hill Education (India) 2017. 
5. Elements of Discrete Mathematics–A Computer Oriented Approach, C.L.Liu, Tata 
McGraw  
Hill, Special Indian Edition, 2017. 
6.Introduction to Graph Theory, D. B. West, 3rd Edition, Prentice-Hall, Englewood Cliffs, NJ,  
2015. 

Mode of Evaluation: CAT, Quizzes, Digital Assignments, FAT 

Recommended by Board of Studies 15.02.2022 

Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE202L Data Structures and Algorithms L T P C
3 0 0 3

Pre-requisite NIL Syllabus version
 1.0

Course Objectives 
1. To impart basic concepts of data structures and algorithms.
2. To differentiate linear, non-linear data structures and their operations. 
3. To comprehend the necessity of time complexity in algorithms.

Course Outcomes 
On completion of this course, students should be able to:
1. Understand the fundamental analysis and time complexity for a given problem.
2. Articulate linear, non-linear data structures and legal operations permitted on them.
3. Identify and apply suitable algorithms for searching and sorting. 
4. Discover various tree and graph traversals. 
5. Explicate hashing, heaps and AVL trees and realize their applications.  

Module:1 Algorithm Analysis 8 hours
Importance of algorithms and data structures - Fundamentals of algorithm analysis: Space 
and time complexity of an algorithm, Types of asymptotic notations and orders of growth - 
Algorithm efficiency – best case, worst case, average case - Analysis of non-recursive and 
recursive algorithms - Asymptotic analysis for recurrence relation: Iteration Method, 
Substitution Method, Master Method and Recursive Tree Method.
Module:2 Linear Data Structures 7 hours
Arrays: 1D and 2D array- Stack - Applications of stack: Expression Evaluation, Conversion 
of Infix to postfix and prefix expression, Tower of Hanoi – Queue - Types of Queue: 
Circular Queue, Double Ended Queue (deQueue) - Applications – List: Singly linked lists, 
Doubly linked lists,  Circular linked lists-  Applications: Polynomial Manipulation.
Module:3 Searching and Sorting 7 hours
Searching: Linear Search and binary search – Applications.
Sorting: Insertion sort, Selection sort, Bubble sort, Counting sort, Quick sort, Merge sort - 
Analysis of sorting algorithms.
Module:4 Trees 6 hours
Introduction - Binary Tree: Definition and Properties - Tree Traversals- Expression Trees:-
Binary Search Trees - Operations in BST: insertion, deletion, finding min and max, finding 
the kth minimum element. 
Module:5 Graphs 6 hours
Terminology – Representation of Graph – Graph Traversal: Breadth First Search (BFS), 
Depth First Search (DFS) - Minimum Spanning Tree: Prim's, Kruskal's - Single Source 
Shortest Path: Dijkstra’s Algorithm. 
Module:6 Hashing 4 hours
Hash functions - Separate chaining - Open hashing: Linear probing, Quadratic probing, 
Double hashing - Closed hashing - Random probing – Rehashing - Extendible hashing.
Module:7 Heaps and AVL Trees 5 hours
Heaps - Heap sort- Applications -Priority Queue using Heaps. AVL trees: Terminology, basic
operations (rotation, insertion and deletion). 
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Book
1. Mark A. Weiss, Data Structures & Algorithm Analysis in C++, 4th Edition, 2013, 

Pearson Education.
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Reference Books
1. Alfred V. Aho, Jeffrey D. Ullman and John E.  Hopcroft, Data Structures and Algorithms, 

1983, Pearson Education.
2. Horowitz, Sahni and S. Anderson-Freed, Fundamentals of Data Structures in C, 2008, 

2nd Edition, Universities Press. 

3. Thomas H. Cormen, C.E. Leiserson, R L. Rivest and C. Stein, Introduction to 
Algorithms, 2009, 3rd Edition, MIT Press. 

Mode of Evaluation: CAT, Assignment, Quiz and FAT
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE202P Data Structures and Algorithms Lab L T P C
0 0 2 1

Pre-requisite NIL Syllabus version
1.0 

Course Objectives
1. To impart basic concepts of data structures and algorithms.
2. To differentiate linear, non-linear data structures and their operations. 
3. To comprehend the necessity of time complexity in algorithms.

Course Outcomes
On completion of this course, students should be able to: 
1. Apply appropriate data structures to find solutions to practical problems.
2. Identify suitable algorithms for solving the given problems. 

Indicative Experiments 
1. Implementation of stack data structure and its applications
2. Implementation of queue data structure and its applications
3. Implementation linked list and its application 
4. Implementation of searching algorithms
5. Implementation of sorting algorithms   
6. Binary Tree Traversal implementation
7. Binary Search Tree implementation
8. Graph Traversal – Depth First Search and Breadth First Search algorithm  
9. Minimum Spanning Tree – Prim’s and Kruskal’s algorithm 
10. Single Source Shortest Path Algorithm - Dijkstra’s algorithm 

Total Laboratory Hours 30 hours
Text Book
1. Mark A. Weiss, Data Structures & Algorithm Analysis in C++, 2013, 4th Edition, 

Pearson. 
Reference Books
1. Alfred V. Aho, Jeffrey D. Ullman and John E.  Hopcroft, Data Structures and 

Algorithms, 1983, Pearson Education.
2. Horowitz, Sahni and S. Anderson-Freed, Fundamentals of Data Structures in C, 2008, 

2nd Edition, Universities Press.
3. Thomas H. Cormen, C.E. Leiserson, R L. Rivest and C. Stein, Introduction to 

Algorithms, 2009, 3rd Edition, MIT Press.
Mode of assessment: Continuous assessments and FAT.
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE205L Computer Architecture and Organization L T P C
3 0

Pre-requisite NIL Syllabus Version
1.0

Course Objectives
1. To acquaint students with the basic concepts of fundamental component,

architecture, register organization and performance metrics of a computer and to
impart the knowledge of data representation in binary and to understand the
implementation of arithmetic algorithms in a typical computer.

2. To teach students how to describe machine capabilities and design an effective data
path design for instruction execution. To introduce students to syntax and semantics
of machine level programming.

3. To make students understand the importance of memory systems, IO interfacing
techniques and external storage and their performance metrics for a typical
computer. And explore various alternate techniques for improving the performance of
a processor.

Course Outcomes
On completion of this course, student should be able to: 

1. Differentiate Von Neumann, Harvard, and CISC and RISC architectures. Analyze
the performance of machine with different capabilities. Recognize different
instruction formats and addressing modes. Validate efficient algorithm for fixed
point and floating point arithmetic operations.

2. Explain the importance of hierarchical memory organization. Able to construct
larger memories. Analyze and suggest efficient cache mapping technique and
replacement algorithms for given design requirements. Demonstrate hamming
code for error detection and correction.

3. Understand the need for an interface. Compare and contrast memory mapping
and IO mapping techniques. Describe and Differentiate different modes of data
transfer. Appraise the synchronous and asynchronous bus for performance and
arbitration.

4. Assess the performance of IO and external storage systems. Classify parallel
machine models. Analyze the pipeline hazards and solutions.

Module:1 Introduction To Computer Architecture and Organization 5 Hours
Overview of Organization and Architecture –Functional components of a computer: 
Registers and register files - Interconnection of components - Overview of IAS computer 
function - Organization of the von Neumann machine - Harvard architecture - CISC & RISC 
Architectures. 

Module:2 Data Representation and Computer Arithmetic 5 Hours
Algorithms for fixed point arithmetic operations: Multiplication (Booths, Modified Booths), 
Division (restoring and non-restoring) - Algorithms for floating point arithmetic operations - 
Representation of nonnumeric data (character codes). 

Module:3 Instruction Sets and Control Unit 9 Hours
Computer Instructions: Instruction sets, Instruction Set Architecture, Instruction formats, 
Instruction set categories - Addressing modes - Phases of instruction cycle – ALU - Data
path and control unit: Hardwired control unit and Micro programmed control unit - 
Performance metrics: Execution time calculation, MIPS, MFLOPS.
Module:4 Memory System Organization and Architecture 7 Hours
Memory systems hierarchy: Characteristics, Byte Storage methods, Conceptual view of 
memory cell - Design of scalable memory using RAM’s- ROM’s chips - Construction of larger 
size memories - Memory Interleaving - Memory interface address map- Cache memory: 
principles, Cache memory management techniques, Types of caches, caches misses, Mean 
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memory access time evaluation of cache. 

Module:5 Interfacing and Communication 5 Hours
I/O fundamentals: handshaking, buffering, I/O Modules - I/O techniques: Programmed I/O, 
Interrupt-driven I/O, Direct Memory Access, Direct Cache Access - Interrupt structures: 
Vectored and Prioritized-interrupt overhead - Buses: Synchronous and asynchronous - 
Arbitration.

Module:6 Subsystems 5 Hours
External storage systems: Solid state drivers - Organization and Structure of disk drives: 
Electronic- magnetic and optical technologies - Reliability of memory systems - Error 
detecting and error correcting systems - RAID Levels - I/O Performance

Module:7 High Performance Processors 7 Hours
Classification of models - Flynn’s taxonomy of parallel machine models (SISD, SIMD, MISD, 
MIMD) - Pipelining: Two stages, Multi stage pipelining, Basic performance issues in 
pipelining, Hazards, Methods to prevent and resolve hazards and their drawbacks - 
Approaches to deal branches - Superscalar architecture: Limitations of scalar pipelines, 
superscalar versus super pipeline architecture, superscalar techniques, performance 
evaluation of superscalar architecture - performance evaluation of parallel processors: 
Amdahl’s law, speed-up and efficiency.

Module:8 Contemporary Issues 2 Hours
 

Total Lecture Hours 45 Hours
Text Book(s)
1 David A. Patterson and John L. Hennessy, Computer Organization and Design -The 

Hardware / Software Interface 6th Edition, Morgan Kaufmann, 2020 
Reference Book(s) 
1 Computer Architecture and Organization-Designing for Performance, William Stallings, 

Tenth edition, Pearson Education series, 2016
2 Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Computer organization, Mc Graw Hill, 

Fifth edition, Reprint 2011. 
Mode of Evaluation: CAT, Written Assignments, Quiz and FAT.
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022 
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BEEE303L Control Systems L T P C
3 0 0 3

Pre-requisites BEEE101L, BEEE101P, BMAT102L Syllabus version
 1.0 

Course Objectives
1. Introduce the fundamentals of physical systems modelling and control of linear time 
invariant systems. 
2. Teach the practical control system design with realistic system specifications. 
3. Impart knowledge of state variable models and state feedback design.

Course Outcome 
On the completion of this course, the student will be able to:
1. Formulate mathematical models of the physical systems. 
2. Analyze the system performance in time and frequency domains. 
3. Determine the stability of linear time invariant system in time and frequency domains. 
4. Design compensators and controllers to meet the performance specifications. 
5. Perform state space analysis and design state feedback control.  

Module:1 Systems and their Representations 6 hours
Basic elements in control systems: open loop and closed loop, transfer functions of 
mechanical, electrical and electro-mechanical systems, electrical analogous systems; Block 
diagram reduction, signal flow graphs.
Module:2 Time Response Analysis 6 hours
Standard test signals, time response of first and second order systems, time domain 
specifications; Steady state error, static error constants and system type. 
Module:3 Stability Analysis and Root Locus 6 hours
Stability: concept and definition, characteristic equation, location of poles, Routh Hurwitz 
criterion; Root locus technique: construction, properties and applications. 
Module:4 Frequency Response Analysis 6 hours
Frequency domain specifications; Bode plot, Polar plot; Correlation between frequency 
domain and time domain specifications.
Module:5 Stability in Frequency Domain 5 hours
Relative stability: gain margin, phase margin; stability analysis using frequency response 
methods; Nyquist stability criterion. 
Module:6 Compensators and Controllers 7 hours
Realization of basic compensators, cascade compensation in time domain and frequency 
domain, feedback compensation, design of lag, lead, lag-lead series compensators using 
Bode plot; P, PI and PID controllers in frequency domain.
Module:7 State Space Analysis 7 hours
Concepts of state variable and state model, solution of state equation, state space to 
transfer function conversion, state space decomposition methods, controllability, 
observability, pole placement control, observer design.
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Books
1. Norman S. Nise, Control System Engineering, 2019, 8th Edition, John Wiley & Sons
2.  Farid Galnaraghi, Benjamin C. Kuo, Automatic Control System, 2017, 9th Edition, 

McGraw-Hill Education
Reference Books
1. K. Ogata, Modern Control Engineering, 2016, 5th Edition, Pearson 
2. R.C. Dorf & R.H. Bishop, Modern Control Systems, 2017, 13th Edition, Pearson 
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Education
3. M. Gopal, Control Systems- Principles and Design, 2016, 4th Edition, Tata McGraw Hill 
4. J. Nagrath and M. Gopal, Control System Engineering, 2018, 6th Edition, New Age 

International Publishers
Mode of Evaluation: CAT, Assignment, Quiz, FAT

Recommended by Board of Studies 19-02-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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BEEE303P Control Systems Lab L T P C
0 0 2 1

Pre-requisites BEEE101L, BEEE101P, BMAT102L Syllabus version
 1.0

Course Objectives
1. Develop transfer function and state space models of physical systems. 
2. Design and implement a PID controller/State feedback controller/ Lag/Lead/Lag-lead 
compensators.

Course Outcomes
On the completion of this course, the student will be able to:
1. Design feedback control for meeting system specifications. 
2. Analyze the stability and response of linear time invariant systems. 
3. Perform the time and frequency domain analyses of first and second order systems.

Indicative Experiments 
1. Simulation study of block diagram reduction technique
2. Determination of time domain specifications
3.  Study of first and second order electrical networks
4. Stability analysis of linear systems
5. PID controller design using Bode plot
6. PID controller design using root locus 
7. Compensator design in frequency and time domains 
8. Analysis of controllability and observability properties of a system
9. Lag compensator design for linear servo motor for speed control application 
10. Pole placement controller design for inverted pendulum 
11. PD controller design for position control of servo plant 
12. Cascade control design for ball and beam system 
13. PID controller design for magnetic levitation system
14. Determination of transfer function of separately excited DC generator
15. Identification of transfer function of field-controlled separately excited DC Motor 
16. Controller realization from MATLAB / SIMULINK using Embedded Coder 

Total Laboratory Hours 30 hours
Mode of assessment: Continuous assessment, FAT
Text Book

1. Norman S. Nise, Control System Engineering, 2019, 8th Edition, John Wiley & 
Sons

Recommended by Board of Studies 19-02-2022
Approved by Academic Council No. 65 Date 17-03-2022 
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BEEE309L Microprocessors and Microcontrollers L T P C
3 0 0 3

Pre-requisite BEEE206L, BEEE206P Syllabus version
 1.0

Course Objectives
1. Emphasize on hardware functionality of Intel 8051 and ARM.
2. Create an essential knowledge of the I/O ports, Timers/Counters, control registers and 
various types of interrupts.
3. Demonstrate the procedure and methods to interface a microcomputer system to various 
devices. 

Course Outcomes
1. Understand architecture of 8051 microcontroller and its instruction set.
2. Comprehend and develop programs for various blocks of 8051. 
3. Design and interface microcontroller based embedded systems.  
4. Interpret the architecture of ARM Processor.  
5. Analyze the different ARM instructions to solve real-time problems and interface various 
peripherals.

Module:1 8-bit Architecture 6 hours
Hexadecimal Arithmetic, Registers, Buses, Microprocessor & Microcontroller; Overview of 
8051 Architecture; Program Status Register; Structure of Random-Access Memory; Special 
function registers; Pin configuration and ports structure of 8051 Microcontroller.
Module:2 Instruction Set of 8051 6 hours
Data transfer instructions; Arithmetic and Logical instructions; Boolean instructions; Control 
transfer instruction; Programming 8051 using Assembly and Embedded C; Demonstration of 
HEX file generation and program execution.
Module:3 ARM Processor 5 hours
RISC philosophy; Comparison between CISC and RISC; Overview of 32-bit ARM 
architecture; ARM memory organization; Different modes of ARM processor; Program status 
register; 3-stage pipeline. 
Module:4 ARM Cortex - M Architecture 6 hours
ARM Cortex-M Organization; Cortex M Registers; Cortex A/M Series; Advanced 
Microcontroller Bus Architecture (AMBA); Nested vectored interrupt controller.
Module:5 Instruction Set of ARM Processor 8 hours
Data transfer instructions; Arithmetic and Logical instructions; Multiply instructions; Branches 
and subroutines; Load/Store instructions; Swap instruction; Pre and Post Indexing; 
Programming of ARM. 
Module:6 General Purpose I/O, and Circuits 4 hours
General Purpose Input/Output (GPIO); Basic Concepts; Port Circuitry; Peripheral Access In 
C; Circuit Interfacing; LED & Switch Interface.
Module:7 Peripherals and Interfacing 8 hours
Display Interface; Timer module; Pulse-width modulation (PWM) Module; Analog-to-Digital 
conversion; Digital-to-Analog conversion; Programming of peripherals.
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Books
1. Muhammad Ali Mazidi, Janice Gillispie Mazidi, and Rolin D. McKinlay, The 8051 Mi-

crocontroller and Embedded Systems: Using Assembly and C, 2018, 2nd Edition, 
Pearson Education 

2. Pyeatt, Larry D, Modern Assembly Language Programming with the ARM Proces-
sor, 2016, 1st Edition, Newnes, Elsevier

Reference Books
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1. Muhammed Ali Mazidi, Sarmad Naimi , Sepehr Naimi, Arm Cortex-M Assembly Pro-
gramming for Embedded Programmers: Using Keil, 2020, 1st Edition, Pearson 

2. Hohl, William, ARM assembly language: fundamentals and techniques, 2016, 2nd

Edition, CRC Press 
3. Saurabh Chandrakar, Nilesh Bhaskarrao Bahadure, Microcontrollers and Embedded 

System Design, 2019, 1st Edition, Dreamtech Press
Mode of Evaluation: CAT, Programming Assignment, Quiz, FAT 

Recommended by Board of Studies 19-02-2022 
Approved by Academic Council No. 65 Date 17-03-2022 
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BEEE309P Microprocessors and Microcontrollers Lab L T P C
0 0 2 1

Pre-requisite BEEE206L, BEEE206P Syllabus version
 1.0

Course Objectives
1. Familiarize and develop programs for 8051 and ARM processor.
2. Excel and implement various interfacing techniques with processor and controller. 

Course Outcomes
1. Develop and demonstrate structured assembly programs using microcomputer. 
2. Implement C language programming for processor and controller. 
3. Design hardware using microprocessor and microcontroller for real-time applications.

Indicative Experiments 
1. Solve simple arithmetic expressions using 8051 instructions
2. Transfer of data between different 8051 memories 
3. Introduction to ARM instructions and perform arithmetic and logical tasks 
4. Programming ARM processor using subroutines 
5. Interworking of ARM – THUMB codes 
6. Programming GPIO pins of ARM processor 
7. Generation of delay using timers of ARM processor
8. Interfacing switch, LED, and buzzer with Cortex - M 
9. Interfacing display devices with controllers
10. Interface sensors with controller
11. Generation of wave forms using DAC  
12. Generation of PWM signals for MOSFET switches 

Total Laboratory Hours 30 hours 
Text Book
1. Muhammad Ali Mazidi, Janice Gillispie Mazidi, and Rolin D. McKinlay, The 8051

Microcontroller and Embedded Systems: Using Assembly and C, 2018, 2nd Edition, Pearson 
Education 

Reference Book
1. Muhammed Ali Mazidi, Sarmad Naimi , Sepehr Naimi, Arm Cortex-M Assembly

Programming for Embedded Programmers: Using Keil, 2020, 1st Edition, Pearson Education 

Mode of assessment: Continuous assessment, FAT
Recommended by Board of Studies 19-02-2022 
Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE302L Database Systems L T P C
3 0 0 3

Pre-requisite NIL Syllabus version 

1.0
Course Objectives
1. To understand the concepts of File system and structure of the database; Designing an

Entity-Relationship model for a real-life application and Mapping a database schema
from the ER model.

2. To differentiate various normal forms, evaluate relational schemas for design qualities
and optimize a query.

3. To impart the working methodologies of transaction management, understand
concurrency control, recovery, indexing, access methods and fundamental view on
unstructured data and its management.

Course Outcomes
On completion of this course, student should be able to: 
1. Comprehend the role of database management system in an organization and design

the structure and operation of the relational data model.
2. Develop a database project depending on the business requirements, considering

various design issues.
3. List the concepts of indexing and accessing methods.
4. Explain the concept of a database transaction processing and comprehend the concept

of database facilities including concurrency control, backup and recovery.
5. Review the fundamental view on unstructured data and describe other emerging

database technologies.

Module:1 Database Systems Concepts and 
Architecture 

4 hours 

Need  for  database  systems  – Characteristics  of  Database Approach – Advantages of 
using DBMS approach -  Actors on the Database Management Scene: Database 
Administrator - Classification  of database management systems  -  Data Models -  Schemas 
and Instances - Three-Schema Architecture  -   The  Database  System  Environment - 
Centralized  and  Client/Server  Architectures  for  DBMSs – Overall Architecture of 
Database Management Systems 
Module:2 Relational Model and E-R Modeling 6 hours
Relational Model:  Candidate Keys, Primary Keys, Foreign Keys - Integrity Constraints -
Handling of Nulls - Entity  Relationship  Model: Types  of  Attributes, Relationships, 
Structural Constraints, Relational model Constraints – Mapping ER model to a relational 
schema – Extended ER Model - Generalization – Specialization – Aggregations.
Module:3 Relational Database Design 6 hours 
Database Design – Schema Refinement - Guidelines for Relational Schema - Functional 
dependencies -  Axioms on Functional Dependencies- Normalization: First, Second and 
Third Normal Forms - Boyce Codd  Normal  Form,  Multi-valued  dependency  and  Fourth  
Normal form - Join dependency and Fifth Normal form
Module:4 Physical Database Design and Query 

Processing 
8 hours 

File Organization  - Indexing:  Single  level  indexing,  multi-level  indexing,  dynamic 
multilevel Indexing - B+ Tree Indexing – Hashing Techniques: Static and Dynamic Hashing 
– Relational Algebra - Translating  SQL  Queries  into  Relational  Algebra  - Query
Processing – Query Optimization: Algebraic Query Optimization, Heuristic  query
optimization  Rules, Join Query Optimization using Indexing and Hashing - Tuple Relational
Calculus.
Module:5  Transaction Processing and Recovery 8 hours 
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Introduction  to  Transaction  Processing  – Transaction  concepts: ACID  Properties  of  
Transactions, Transaction States - Serial and Serializable Schedules - Schedules  based  on  
recoverability  – Schedules  based  on Serializability  - Conflict Serializabilty - Recovery  
Concepts: Log Based Recovery Protocols, Recovery  based  on deferred update, Recovery 
techniques based on immediate update – Shadow Paging Algorithm
Module:6 Concurrency Control In Transaction 

Processing
8 hours 

Concurrent Transactions – Lost Update Problem - Concurrency Control Techniques: Time 
Stamp Based Protocols, Thomas Write Rule, Lock Based Protocols, Lock Compatibility 
Matrix, - Two-Phase  Locking  Protocol  -  Lock Conversions -  Graph Based Protocols for 
Concurrency Control  - Tree Protocol for Concurrency Control – Deadlocks Based on Locks  
in Transactions – Deadlock Handling Techniques – Transaction Deadlock Detection 
Techniques – Transaction Deadlock Prevention Techniques – Multi-Granularity Locking for 
avoiding Transaction Deadlocks 
Module:7 NOSQL Database Management 3 hours
Introduction, Need of NoSQL, CAP Theorem, different NoSQL data bases: Key-value data 
stores, Columnar families, Document databases, Graph databases
Module:8 Contemporary Issues 2 Hours

Total Lecture hours: 45 hours 

Text Book
1. R. Elmasri & S. B. Navathe, Fundamentals of Database Systems, Addison Wesley, 7th  

Edition, 2016
 

Reference Books
1. A. Silberschatz, H. F. Korth & S. Sudarshan, Database System Concepts, McGraw Hill, 

7th Edition 2019.
2. Raghu Ramakrishnan, Database Management Systems, Mcgraw-Hill, 4th Edition, 2018
3. C.J.Date, A.Kannan, S.Swamynathan,” An Introduction to Database Systems”, Pearson, 

Eighth Edition, 2006. 
4. Gerardus Blokdyk, NoSQL Databases A Complete Guide, 5STARCooks, 2021 
Mode of Evaluation: CAT, Written assignments, Quiz and FAT.
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE302P Database Systems Lab L T P C
0 0 2 1

Pre-requisite  Syllabus version
 1.0 

Course Objectives
1. Basic ability to understand the concepts of File system and structure of the database; 

Designing an Entity-Relationship model for a real-life application and Mapping a 
database schema from the ER model.

2. Differentiate various normal forms, evaluate relational schemas for design qualities and 
optimize a query.  

3. Explain the working methodologies of transaction management and give a solution 
during a transaction failure. Understand the basic concepts on concurrency control, 
recovery, indexing, access methods and fundamental view on unstructured data and its 
management.

Course Outcome
On completion of this course, student should be able to: 
1. Design the structure and operation of the relational data model.
2. Examine the data requirements of the real world and design a database management 

system.

Indicative Experiments  
1. Data Definition and Data Manipulation Language
2. Constraints 
3. Single row functions 
4. Operators and group functions 
5. Sub query, views and joins 
6. High Level Language Extensions - Procedures, Functions, Cursors and Triggers 

Total Laboratory Hours 30 hours
Text Book
1. R. Elmasri & S. B. Navathe, Fundamentals of Database Systems, Addison Wesley, 7th

Edition, 2016 

Reference Books
1. A. Silberschatz, H. F. Korth & S. Sudarshan, Database System Concepts, McGraw Hill, 

7th Edition 2019.
2. Raghu Ramakrishnan, Database Management Systems, Mcgraw-Hill, 4th Edition, 2018
3. C.J.Date, A.Kannan, S.Swamynathan,” An Introduction to Database Systems”, Pearson, 

Eighth Edition, 2006.
4. Gerardus Blokdyk, NoSQL Databases A Complete Guide, 5STARCooks, 2021 

Mode of assessment: Continuous assessments, FAT 
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE303L Operating Systems L T P C
3 0 0 3

Pre-requisite NIL Syllabus version 
 1.0

Course Objectives 
1. To introduce the operating system concepts, designs and provide skills required to 

implement the services.  
2. To describe the trade-offs between conflicting objectives in large scale system design.
3. To develop the knowledge for application of the various design issues and services.

Course Outcomes 
On completion of this course, student should be able to: 
1. Interpret the evolution of OS functionality, structures, layers and apply various types of 

system calls of various process states. 
2. Design scheduling algorithms to compute and compare various scheduling criteria. 
3. Apply and analyze communication between inter process and synchronization 

techniques. 
4. Implement page replacement algorithms, memory management problems and 

segmentation. 
5. Differentiate the file systems for applying different allocation, access technique, 

representing virtualization and providing protection and security to OS.

Module:1 Introduction 3 hours
Introduction to OS:  Functionality of OS - OS design issues - Structuring methods 
(monolithic, layered, modular, micro-kernel models) - Abstractions, processes, resources - 
Influence of security, networking, and multimedia. 
Module:2 OS Principles 4 hours
System calls, System/Application Call Interface – Protection: User/Kernel modes - Interrupts 
-Processes - Structures (Process Control Block, Ready List etc.), Process creation, 
management in Unix – Threads: User level, kernel level threads and thread models.
Module:3 Scheduling 9 hours
Processes Scheduling - CPU Scheduling: Pre-emptive, non-pre-emptive - Multiprocessor 
scheduling – Deadlocks - Resource allocation and management - Deadlock handling 
mechanisms: prevention, avoidance, detection, recovery. 
Module:4 Concurrency 8 hours
Inter-process communication, Synchronization - Implementing synchronization primitives 
(Peterson’s solution, Bakery algorithm, synchronization hardware) - Semaphores – Classical 
synchronization problems, Monitors: Solution to Dining Philosophers problem – IPC in Unix, 
Multiprocessors and Locking - Scalable Locks - Lock-free coordination.
Module:5 Memory Management 7 hours
Main memory management, Memory allocation strategies, Virtual memory: Hardware 
support for virtual memory (caching, TLB) – Paging - Segmentation - Demand Paging - Page 
Faults - Page Replacement -Thrashing - Working Set.
Module:6 Virtualization and File System 

Management 
6 hours

Virtual Machines - Virtualization (Hardware/Software, Server, Service, Network - Hypervisors 
- Container virtualization - Cost of virtualization - File system interface (access methods, 
directory structures) - File system implementation (directory implementation, file allocation 
methods) - File system recovery - Journaling - Soft updates - Log-structured file system - 
Distributed file system. 
Module:7 Storage Management, Protection and 

Security
6 hours

Disk structure and attachment – Disk scheduling algorithms (seek time, rotational latency 
based)- System threats and security – Policy vs mechanism - Access vs authentication -
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System protection: Access matrix – Capability based systems - OS: performance, scaling, 
future directions in mobile OS. 
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours
Text Book
1. Abraham Silberschatz, Peter B. Galvin, Greg Gagne, “Operating System Concepts”, 

2018, 10th Edition, Wiley, United States.
Reference Books
1. Andrew S. Tanenbaum, “Modern Operating Systems”, 2016, 4th Edition, Pearson, 

United Kingdom.
2. William Stallings, “Operating Systems: Internals and Design Principles”, 2018, 9th 

Edition, Pearson, United Kingdom.
Mode of Evaluation: CAT, Written Assignment, Quiz, FAT 
Recommended by Board of Studies 04-03-2022
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE303P Operating Systems Lab L T P C
0 0 2 1

Pre-requisite Nil Syllabus version
 1.0

Course Objectives
1. To introduce the operating system concepts, designs and provide skills required to 

implement the services.  
2. To describe the trade-offs between conflicting objectives in large scale system design.
3. To develop the knowledge for application of the various design issues and services.
Course Outcome
On completion of this course, student should be able to: 
1. Interpret the evolution of OS functionality, structures, layers and apply various types of 

system calls of various process states. 
2. Design scheduling algorithms to compute and compare various scheduling criteria. 
3. Apply and analyze communication between inter process and synchronization 

techniques.
4. Implement page replacement algorithms, memory management problems and 

segmentation.
Differentiate the file systems for applying different allocation, access technique, 
representing virtualization and providing protection and security to OS.

Indicative Experiments 
1. Study of Basic Linux Commands
2. Implement your own bootloader program that helps a computer to boot an OS. 
3. Shell Programming (I/O, Decision making, Looping, Multi-level branching) 
4. Creating child process using fork () system call, Orphan and Zombie process creation 
5. Simulation of CPU scheduling algorithms (FCFS, SJF, Priority and Round Robin)
6. Implement process synchronization using semaphores / monitors.
7. Simulation of Banker s algorithm to check whether the given system is in safe state or 

not. Also check whether addition resource requested can be granted immediately 
8. Parallel Thread management using Pthreads library. Implement a data parallelism 

using multi-threading 
9. Dynamic memory allocation algorithms - First-fit, Best-fit, Worst-fit algorithms
10. Page Replacement Algorithms FIFO, LRU and Optimal
11. Implement a file locking mechanism. 
12. Virtualization Setup: Type-1, Type-2 Hypervisor (Detailed Study Report) 

Total Laboratory Hours 30 hours
Text Book
1. Fox, Richard, “Linux with Operating System Concepts”, 2022, 2nd Edition, Chapman 

and Hall/CRC, UK. 
Reference Books
1. Love, Robert, "Linux System Programming: talking directly to the kernel and C library", 

2013, 2nd Edition, O'Reilly Media, Inc, United States.
2. Abraham Silberschatz, Peter B. Galvin, Greg Gagne, “Operating System Concepts”, 

2018, 10th Edition, Wiley, United States.
Mode of Assessment: Continuous Assessments, FAT  
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE308L Computer Networks L T P C
3 0 0 3

Pre-requisite NIL Syllabus version
1.0

Course Objectives
1. To build an understanding among students about the fundamental concepts of computer 

networking, protocols, architectures, and applications. 
2. To help students to acquire knowledge in design, implement and analyze performance of 

OSI and TCP-IP based Architectures.  
3. To identify the suitable application layer protocols for specific applications and its 

respective security mechanisms.

Course Outcomes
On completion of this course, student should be able to: 
1. Interpret the different building blocks of Communication network and its architecture.
2. Contrast different types of switching networks and analyze the performance of network 
3. Identify and analyze error and flow control mechanisms in data link layer. 
4. Design sub-netting and analyze the performance of network layer with various routing 

protocols. 
5. Compare various congestion control mechanisms and identify appropriate transport layer 

protocol for real time applications with appropriate security mechanism. 

Module:1 Networking Principles and Layered 
Architecture

6 hours

Data Communications and Networking: A Communications Model – Data Communications -
Evolution of network, Requirements , Applications, Network Topology (Line configuration, 
Data Flow), Protocols and Standards, Network Models (OSI, TCP/IP)
Module:2 Circuit and Packet Switching 7 hours
Switched Communications Networks – Circuit Switching – Packet Switching – Comparison 
of Circuit Switching and Packet Switching – Implementing Network Software, Networking 
Parameters(Transmission Impairment, Data Rate and Performance)
Module:3 Data Link Layer 8 hours
Error Detection and Correction – Hamming Code , CRC, Checksum- Flow control 
mechanism – Sliding Window Protocol - GoBack - N - Selective Repeat - Multiple access 
Aloha - Slotted Aloha - CSMA, CSMA/CD – IEEE Standards(IEEE802.3 (Ethernet), 
IEEE802.11(WLAN))- RFID- Bluetooth Standards 
Module:4 Network Layer 8 hours
IPV4 Address Space – Notations – Classful Addressing – Classless Addressing – Network 
Address Translation – IPv6 Address Structure – IPv4 and IPv6 header format
Module:5 Routing Protocols 6 hours
Routing-Link State and Distance Vector Routing Protocols- Implementation-Performance 
Analysis- Packet Tracer
Module:6 Transport Layer 5 hours
TCP and UDP-Congestion Control-Effects of Congestion-Traffic Management-TCP 
Congestion Control-Congestion Avoidance Mechanisms-Queuing Mechanisms-QoS 
Parameters
Module:7 Application layer 3 hours
Application layer-Domain Name System-Case Study : FTP-HTTP-SMTP-SNMP 
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Book
1. Behrouz A. Forouzan, Data communication and Networking, 5th Edition, 2017,
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McGraw Hill Education.
Reference Books
1. James F. Kurose and Keith W.Ross, Computer Networking: A Top-Down Approach, 6th 

Edition, 2017, Pearson Education. 
2. William Stallings, “Data and Computer Communication”, 10th Edition, 2017, Pearson, 

United Kingdom.  
Mode of Evaluation: CAT, Written Assignment, Quiz, FAT 
Recommended by Board of Studies 04-03-2022
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE308P Computer Networks Lab L T P C
0 0 2 1

Pre-requisite NIL Syllabus version 
 1.0

Course Objectives
1. To build an understanding among students about the fundamental concepts of computer 

networking, protocols, architectures, and applications. 
2. To help students to acquire knowledge in design, implement and analyze performance of 

OSI and TCP-IP based Architectures.  
3. To identify the suitable application layer protocols for specific applications and its 

respective security mechanisms
Course Outcome
On completion of this course, student should be able to: 
1. Interpret the different building blocks of Communication network and its architecture.
2. Contrast different types of switching networks and analyze the performance of network 
3. Identify and analyze error and flow control mechanisms in data link layer. 
4. Design sub-netting and analyze the performance of network layer with various routing 

protocols.
5. Compare various congestion control mechanisms and identify appropriate transport layer 

protocol for real time applications with appropriate security mechanism. 

Indicative Experiments  
1. Study of Basic Network Commands, Demo session of all networking hardware and 

Functionalities
2. Error detection and correction mechanisms 
3. Flow control mechanisms
4. IP addressing Classless addressing
5. Observing Packets across the network and Performance Analysis of Routing protocols
6. Socket programming(TCP and UDP) - Some challenging experiments can be given on 

Socket programming
7. Simulation of unicast routing protocols 
8. Simulation of Transport layer Protocols and analysis of congestion control techniques 

in network
9. Develop a DNS client server to resolve the given host name or IP address

Total Laboratory Hours 30 hours
Text book
1 W.Richard Stevens, Uix  Network Programming, 2ndEdition, Pearson Education, 2015.
Mode of assessment: Continuous assessment, FAT 
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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Course Code Course Title L T P C 

BECM301L Signal Processing 3 0 0 3 

Pre-requisite BMAT102L Syllabus version 
1.0 

Course Objectives 
1. To understand the characteristics of signals, systems in time and frequency domain with
the corresponding transformations.
2. To analyse the signals and systems in time and transformed domains such as DTFT, Z- 
transform and DFT.
3. To inculcate the design concepts of digital FIR filters, analog and digital IIR Filters.
4. To instill diverse structures for realizing digital filters.
5. To provide an insight into digital signal processors.
6. To learn the usage of appropriate tools for realizing signal processing modules

Course Outcome 
 On studying this course, students will be able to 
1. Differentiate between various types of signal and understand the systems in continuous

and discrete domain.
2. Comprehend, classify and analyse signals in time and frequency domain transfor-

mations
3. Analyze of DT systems using Z-transform.
4. Comprehend various analog filter design techniques and be able to design digital filters
5. Able to realize digital filters using various system interconnections
6. Understand the types and architecture of digital signal processors.
7. Design and implement systems using the imbibed signal processing concepts

Module:1  Signal and Systems 6 hours 

Signals:  classification-continuous and discrete, Operations on signals, Sampling, System - 
classification, Discrete time convolution and correlation. 
Module:2 System Analysis using Z-Transform 6 hours 
Z-transform, Properties, S-plane to Z-plane mapping, Inverse z-transform, Solution to
difference equations using z-transform, Region of convergence, Stability analysis

Module:3 Fourier Transforms in Discrete Domain 8 hours 

Review of Continuous-time Fourier transform, Discrete-time Fourier transform - Dirichlet’s 
Conditions, Magnitude and phase response, Parseval’s theorem, Gibbs Phenomenon. 
Properties of FT. DFT, Radix-2 FFT Algorithms – Decimation In Time & Decimation In 
Frequency. 

Module:4 Design of Digital FIR Filters  6 hours 

Design characteristics of FIR filters with linear- phase – Frequency response of linear phase 
FIR filters, Design of FIR filters using windowing techniques -Rectangular, Bartlett, 
Hamming, Hanning  and Blackmann 

Module:5 Design of Digital IIR Filters 6 hours 

Analog low pass filter -Butterworth and Chebyshev approximations, frequency 
transformation, Bilinear Transformation Technique 
Module:6 Digital filter Structures 7 hours 

Basic FIR and IIR digital filter structures - Direct Forms, Cascade, Parallel, Lattice and 
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Lattice-Ladder structures 

Module:7 Digital Signal Processors  4 hours 

Fixed-point Architecture -VLIW, Fixed-point and Floating-point coefficients, finite word length 
effects 

Module:8 Contemporary Topics 2 hours 
Guest lecture from Industries and R & D Organizations 

Total Lecture hours: 45 hours 

Text Book(s) 
1. John G. Proakis, Dimitris G Manolakis, Digital Signal Processing: Principles, Algorithms 

and Applications, 2022, 5th Edition, Pearson, USA 

Reference Books 
2. Simon Haykin, Barry Van Veen, “Signals and Systems”, 2nd edition, Wiley Publications, 

2021 

3. P. Rama Krishna Rao and Shankar Prakriya, “Signals and Systems”, 2nd edition - Mc-
Graw Hill, 2017

4. Lizhe Tan, Jean Jiang, Digital Signal Processing: Fundamentals and applications, 3rd 
edition, 2018, Academic Press, USA 

Mode of Evaluation: Continuous Assessment Test, Digital Assignment, Quiz and Final 
Assessment Test  
Recommended by Board of Studies 14-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code Course Title L T P C 

BECM301P Signal Processing Lab 0 0 2 1 

Pre-requisite BMAT102L Syllabus version 
1.0 

Course Objectives 
To learn and practice appropriate software and hardware tools for implementing the building 
blocks in signal processing. 

Course Outcome 
On studying this course, students will be able to 

1. Generate the various elementary signal properties using software and DSP proces-
sor.

2. Analyze system properties with simulation.
3. Design digital filters for real-time applications using DSP processor

Indicative Experiments 
Software [20 hours] 

1 Signal generation and sampling  2 hours 

2 Convolution (linear and circular) and correlation 2 hours 

3 Fourier transform and its properties 2 hours 

4 Discrete Fourier transform and its properties 2 hours 

5 Stability analysis 2 hours 

6 FIR filter design (using DSP tool-kit) 2 hours 

7 Analog IIR filter design 2 hours 

8 Digital IIR filter design 2 hours 

9 Analysis of quantization effects 2 hours 

10 Signal smoothening- ECG/EEG signals 2 hours 

Hardware (CCStudio&TMS6748):[10 hours] 

11 Signal generation 2 hours 

12 Fast Fourier transform implementation 2 hours 

13 FIR filter design for audio/speech signal 2 hours 

14 IIR filter design for audio/speech signal 2 hours 

15 Study of quantization effects 2 hours 

Total Laboratory Hours 30 hours 
Mode of Assessment: Continuous Assessment and Final Assessment Test 

Text Book(s) 
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1. John G. Proakis, Dimitris G Manolakis, Digital Signal Processing: Principles,
Algorithms and Applications, 2022, 5th Edition, Pearson, USA

Reference Books 
1. Simon Haykin, Barry Van Veen, “Signals and Systems”, 2nd edition, Wiley Publications,
2021
2. P. Rama Krishna Rao and Shankar Prakriya, “Signals and Systems”, 2nd edition - Mc-
Graw Hill, 2017
3. Lizhe Tan, Jean Jiang, Digital Signal Processing: Fundamentals and applications, 3rd
edition, 2018, Academic Press, USA
Recommended by Board of Studies 14-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course Code  Course Title L T P C 
BECS301L Electrical Machines 3 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 
1. Understand the concepts and basic operation of electrical machines. 
2. Comprehend the performance of DC machines, AC machines and transformers with its 

applications. 
3. Learn various speed control techniques of DC and AC motors. 
Course Outcomes: 
On completion of this course, the students will be able to: 

1. Understand construction and working principles of different types of electrical machines. 
2. Realize the performance characteristics of various electrical machines. 
3. Apply speed control concepts for various electrical motors. 

Module:1 Principles of Electromechanical Energy 
Conversion 

6 hours 

Magnetic circuits and induction - singly excited systems - multi excited systems - force and 
torque equations. 
Module:2 DC Machines 10 hours 
Construction - methods of excitation - armature reaction - commutation - EMF equation - torque 
equation - voltage regulation - performance characteristics - losses and efficiency - speed control 
and starting techniques. 
Module:3 Transformers 9 hours 
Transformer windings - EMF equation - equivalent circuit - phasor diagram - efficiency and 
voltage regulation - parallel operation - transformer testing. 
Module:4 Induction Machines 9 hours 
Construction of three phase induction machine - theory and operation - equivalent circuit - 
phasor diagram- starting and speed control - performance characteristics - applications. 

Module:5 Synchronous Machines 9 hours 
Types - principle of operation - equivalent circuit - phasor diagram - voltage regulation - 
methods of starting: hunting and damper windings - applications. 
Module: 6 Contemporary Topics 2 hours 
Recent advances in electrical machines and its applications. 
 Total Lecture Hours: 45 
Text Books 
1 Gupta, J. B. Theory & Performance of Electrical Machines. SK Kataria and Sons, 2013. 



2. Bimbhra, P. S. Electrical Machinery. Khanna Publishers, 2010. 

Reference Books 
1. Fitzgerald, Arthur Eugene, Charles Kingsley, and Stephen D. Umans. Electric Machinery. 

McGraw-Hill, 2020. 
2. Kothari, D. P., and I. J. Nagrath. Electric Machines. McGraw-Hill, 2017. 
Mode of Evaluation: CAT, Assignment, Quiz, FAT  
Recommended by Board of Studies XXXX 
Approved by Academic Council No. xx Date DD-MM-YYYY 

 
 
 
 
 
 



Course Code Course Title L T P C 
BECS302L Digital Instrumentation 2 0 0 2 
Pre-requisite BEEE203L Syllabus version 
  1.0 
 Course Objectives: 

1. Understand the basics of measurement and instrumentation 
technologies. 

2. Provide sufficient knowledge on digital and automated instrumentation. 
3. Apply the knowledge of digital instrumentation for required applications. 

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

1. Understand the basics of instrumentation and the necessity of 
measurement. 

2. Identify the digital instruments used to measure various electrical 
parameters. 

3. Acquire knowledge on smart instrumentation technologies for power 
grids. 

4. Design a building with automated features. 
Module:1 Analog Instruments 4 Hours  
Functional elements of an instrument; construction and principle of operation of 
analog instruments: PMMC, MI, electrodynamometer and induction type; analog 
CRO;  current and potential transformers; calibration and standards. 
Module:2 Digital Instruments 9 Hours 
Comparison of analog and digital instruments; construction and principle of 
operation of digital instruments: multimeter, frequency meter, LCR meter, Q meter, 
power factor meter, wattmeter, energy meter; function generator, RF signal 
generator; oscilloscopes: Digital storage oscilloscope (DSO), Mixed domain 
oscilloscope (MDO), Mixed signal oscilloscope (MSO); digital displays; spectrum 
digitizers; spectrum analysers; automation in digital instruments; virtual 
instruments, A/D and D/A boards. 
Data acquisition system: single channel and multichannel; sensors interfacing 
using DAQ cards; Distributed control system (DCS); Manufacturing execution 
systems (MES). 
Module:3 Power System Instrumentation 7 Hours  
Power system instrumentation: concept, need, components; sensors for voltage and 
current measurements, smart meters, Phasor measurement unit (PMU), Phase lock 
loop (PLL), Frequency lock loop (FLL); SCADA: function, Master terminal unit 
(MTU), Remote terminal unit (RTU); Wide area monitoring system (WAMS); 
Controllers: Program logic controller (PLC), Direct digital controller (DDC); Human 
Machine interface (HMI). 

 

Module:4 Instrumentation for Building Automation 6 Hours 
Concept of building automation - architecture and components; basics of controllers, 
sensors, actuators, communication network and network protocols; instrumentation 



for lighting, HVAC, fire, security and control; techniques for monitoring power 
consumption. 
Module:5 Hands on Practices and Contemporary issues 4 Hours 
Hands on practices: energy consumption monitoring, smart home automation, 
virtual instrumentation for measuring electrical parameters, circuit testing using 
DSO, MDO; contemporary issues: guest lecture from industry experts. 

 

Total Lecture Hours: 30 
Text Books 

1.  Bhuyan, M. (2010). Intelligent instrumentation: principles and applications. 
CRC Press. 

2.  Momoh, J. A. (2012). Smart grid: fundamentals of design and analysis 
(Vol. 63). Wiley-IEEE press. 

3.  So, A. T. P., & Chan, W. L. (1999). Intelligent building systems (Vol. 5). 
Springer Science & Business Media. 

Reference Books 
1.  Kalsi, H. S. (2010). Electronic instrumentation (Vol. 1000, p. 26). Tata 

McGraw-Hill, New Delhi. 
2.  Mukhopadhyay, S. C. (2013). Intelligent sensing, instrumentation and 

measurements (Vol. 5). Springer. 
Mode of Evaluation: CAT, Assignment, Quiz, FAT  
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic Council  Date  
 
 
 
 



Course Code Course Title L T P C 
BECS304L Computer Aided Power System Analysis 3 0 0 3 
Pre-requisite BEEE203L Syllabus version 
  1.0 
 Course Objectives: 
1. To provide knowledge on the basics of power systems. 
2. To impart in depth knowledge on different methods for power system analysis. 
3. To introduce computer applications in the analysis of power systems. 
Course Outcomes: 
On completion of the course the student will be able to: 

1. Understand the power system structure and modelling of power system 
components. 

2. Formulate the network matrices. 
3. Perform load flow analysis for a given power system network. 
4. Perform fault analysis and understand the impact of different types of faults. 
5.  Examine different power system stability issues and apply appropriate solution 

methods. 
6. Understand the structure of distribution networks and its power flow analysis. 

 

Module:1 Modeling of Power System Components   8 Hours  
Power system structure; single line diagram; modeling of components: generator, 
load, transformer; transmission line parameters: resistance, inductance, 
capacitance of single phase and three phase transmission lines; modeling of 
transmission lines: short and medium transmission lines, equivalent circuits, 
calculation of voltage regulation and transmission efficiency; types of insulators and 
underground cables. 
Module:2 Power System Network Matrices  6 Hours 
Per unit (p.u.) analysis; reactance diagram; bus admittance (Y bus) matrix 
formation by direct inspection method and singular transformation method; 
inversion of Y bus for large systems using LDU factors; Tinney's optimal ordering; 
formation of bus impedance matrix (Z bus) using Z bus building algorithm.  
Module:3 Power Flow Studies  8 Hours  
Impact and applications of computers in power system analysis; power flow 
problem: derivation of power flow equation, bus classification; power flow studies: 
determination of bus voltages, injected active and reactive powers, line flows and 
line losses; algorithm for Newton-Raphson and fast decoupled load flow analysis;
load flow computation in large systems. 

 

Module:4 Short Circuit Studies  7 Hours 
Introduction to protective relays and circuit breakers; types of faults; short circuit 
capacity; symmetrical fault analysis using bus impedance matrix; unsymmetrical 
fault analysis: Fortescue’s theorem, positive, negative and zero sequence networks; 
algorithm for calculating the system conditions after faults.  
Module:5 Stability Studies  8 Hours 



Classification of power system stability: power angle curve, transfer reactance; 
swing equation: equal area criterion, critical clearing angle and time; digital solution 
of swing equation: Runge-Kutta method, modified Euler method. 

 

Module:6 Distribution System Analysis  6 Hours  
Introduction to distribution systems; nature of loads ; distribution system line models; 
distribution feeder analysis; power flow analysis for  linear and  non-linear network: 
ladder iterative technique; effect of integration of renewable energy sources into 
distribution network. 
Module:7 Contemporary Issues  2 Hours  
Guest lecture from industry and R & D organisations. 
Total Lecture Hours: 45 
Text Books 

1.  John J. Grainger, William D. Stevenson, Jr, Gary W Chang, ‘Power System 
Analysis’, 2016, Tata McGraw Hill Education. 

2.  George Kusic, ‘Computer Aided Power Systems Analysis’, Second 
Edition, 2008, CRC Press. 

3.  William H. Kersting, ‘Distribution System Modeling and Analysis’, 
2002,CRC Press. 

Reference Books 
1.  D. P. Kothari,I. J. Nagrath and R K Saket, ‘Modern Power System Analysis’, 

5th Edition, 2022, McGraw Hill. 
2.  Hadi Saadat, ‘Power System Analysis’, 2015, Tata McGraw Hill Education. 
3.  Glenn W. Stagg and Ahmed H. El-Abiad, ‘Computer Methods in Power 

System Analysis’, 2019, Medtech Publishers. 
4.  Mariesa L. Crow, ‘Computational Methods for Electric Power Systems’, 

2015, CRC Press. 
Mode of Evaluation: CAT, Assignment, Quiz, FAT  
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic Council  Date  
 
 
 
 



Course Code Course Title L T P C 
BECS304P Computer Aided Power System 

Analysis Lab 
0 0 2 1 

Pre-requisite BEEE203L Syllabus version 
  1.0 
Course Objectives: 

1. To impart basic skills to perform various power system studies. 
2. To analyze large scale power systems using advanced methods and 

algorithms.  
Course Outcome: 
On completion of the course the student will be able to: 

1. Model and simulate the various power system components. 
2. Determine the system matrices for a large power system network. 
3. Perform load flow study for calculation of system parameters. 
4. Estimate short circuit capacity for different types of faults. 
5. Understand the different numerical techniques for the solution of swing equation. 
6. Perform load flow study for a distribution network.  
List of Challenging Experiments (Indicative) Hours 
1.  Modeling and simulation of various power system components. 2 
2.  Formation of bus admittance (Y bus) matrix using singular 

transformation. 
2 

3.  Optimal ordering of buses and calculation of LDU factors. 2 
4.  Formation of bus impedance (Z bus) matrix using Z bus building 

algorithm. 
2 

5.  Formation of Jacobian matrix. 2 
6.  Load flow analysis using Newton-Raphson method. 2 
7.  Load flow analysis using Fast Decoupled load flow method. 2 
8.  Symmetrical fault analysis using bus impedance matrix. 2 
9.  Unsymmetrical fault analysis using symmetrical components. 2 
10.  Power system stability analysis using swing curve.  2 
11.  Determination of critical clearing angle and time. 2 
12.  Solution of swing equation using Modified Euler method. 2 
13.  Power flow analysis for a radial distribution network. 2 
14.  Simulation of power system network integrated with renewable 

energy sources. 
2 

 

Total Laboratory Hours 28 
Text Book(s) 

1.  John J. Grainger, William D. Stevenson, Jr, Gary W Chang, ‘Power 
System Analysis’, 2016, Tata McGraw Hill Education. 

2.  George Kusic, ‘Computer Aided Power Systems Analysis’, second 
edition, 2008, CRC Press. 



3.  William H. Kersting, ‘Distribution System Modeling and Analysis’, 
2002,CRC Press. 

Mode of Assessment: Continuous Assessment and FAT 
Recommended by Board of Studies 09-05-2024 
Approved by Academic 
Council 

 Date  

 



 
Course Code Course Title L T P C 
BECS305L AI and ML for Electrical Systems 3 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

 Familiarize with various AI techniques and their applications in solving complex 
problems. 

 Explore different types of ANNs, activation functions, and the perceptron learning 
algorithm. 

 Implement the concepts and applications of machine learning. 
 Explore supervised learning, unsupervised learning and their applications in 

electrical systems. 
Course Outcomes: 
On completion of this course, the students will be able to: 

 Evaluate Artificial Intelligence methods and describe their foundations. 
 Solve regression and classification problems. 
 Analyze the training and testing processes of feed-forward and feedback networks. 
 Apply the supervised/unsupervised algorithms to a real problem and report on the 

expected accuracy that can be achieved by applying the models. 
 Implement the AI and ML models for various electrical systems applications. 

Module:1 Introduction to AI 6 hours 
Importance of AI for smart electrical systems -  Introduction to Fuzzy Logic – Developing 
Fuzzy model - Fuzzification – Defuzzification – Developing fuzzy model using python. 

Module:2 Artificial Neural Networks 8 hours 
Artificial Neural Network algorithms- Feed Forward Back Propagation – Levenberg – 
Marguardt Algorithm Recurrent Neural Network (RNN); Convolutional Neural Network 
(CNN). Develop Neural Network model using python and PyTorch. 
Module:3 Overview of machine learning 9 hours 
Reinforcement Learning; Gradient Descent: Batch Gradient Descent, Stochastic Gradient 
Descent; Data preprocessing; Under fitting and Overfitting issues- Support Vector 
Machines, Decision Tree, Random Forest; Regression: Linear and Logistic, Clustering: K-
means, Dimension Reduction: Principal Components Analysis, Independent Components 
Analysis; 
Module:4 AI and ML for Electrical Machines 7 hours 
AI based controllers for Induction motor and PMSM; Parameter estimation of Induction 
motor and PMSM- Classification algorithms for fault detection and on-line condition 
monitoring of electrical machines –  
Module:5 AI and ML for Smart Power Systems 7 hours 
 AI and ML for Generation forecasting – Power Management – Energy Pricing- 
Protection of microgrids. AI and ML for state estimation 
Module:6 AI and ML for Electric Vehicles 6 hours 



AI and ML for Electric Vehicles – Autonomous cars – .  AI for connected cars - Battery 
management system – online condition monitoring and preventive maintenance  - 
performance enhancement 
Module:7 Contemporary Issues  2 hours 
 
Total Lecture Hours: 45 
Text Books 
1 Russell. S and Norvig. P, “Artificial Intelligence - A Modern Approach”, 4th 

edition, Pearson, 2022 
2 Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, 3rd edition, 

2014 
3 Tom Mitchell, “Machine Learning”, McGraw-Hill, 1997 

Reference Books 
1. Franklin Jino R E, Thamil alagan M, Jainulafdeen A, AI and ML for Electrical and 

Computer Engineering, 2023,Lambert 
2. Christopher Bishop, “Pattern Recognition and Machine Learning”, Springer, 

Reprint, 2016 
3. Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 

2012 
Mode of Evaluation: CAT, Assignment, Quiz, FAT  
Recommended by Board of 
Studies 

 

Approved by Academic 
Council 

 Date  

 
 
 
 
 



BCSE204L Design and Analysis of Algorithms L T P C
 3 0 0 3

Pre-requisite NIL Syllabus version
 1.0

Course Objectives 
1. To provide mathematical foundations for analyzing the complexity of the algorithms
2. To impart the knowledge on various design strategies that can help in solving the real world 
problems effectively  
3.  To synthesize efficient algorithms in various engineering design situations

Course Outcomes  
On completion of this course, student should be able to: 
1. Apply the mathematical tools to analyze and derive the running time of the algorithms 
2. Demonstrate the major algorithm design paradigms. 
3. Explain major graph algorithms, string matching and geometric algorithms along with their 

analysis. 
4. Articulating Randomized Algorithms.
5. Explain the hardness of real-world problems with respect to algorithmic efficiency and learning to 

cope with it.

Module:1 Design Paradigms: Greedy, Divide and Conquer 
Techniques 

6 hours

Overview and Importance of Algorithms - Stages of algorithm development: Describing the problem, 
Identifying a suitable technique, Design of an algorithm, Derive Time Complexity, Proof of 
Correctness of the algorithm, Illustration of Design Stages - Greedy techniques: Fractional Knapsack 
Problem, and Huffman coding - Divide and Conquer: Maximum Subarray, Karatsuba faster integer 
multiplication algorithm.  
Module:2 Design Paradigms: Dynamic Programming, Backtracking 

and Branch & Bound Techniques
10 hours

Dynamic programming: Assembly Line Scheduling, Matrix Chain Multiplication, Longest Common 
Subsequence, 0-1 Knapsack, TSP- Backtracking: N-Queens problem, Subset Sum, Graph Coloring- 
Branch & Bound: LIFO-BB and FIFO BB methods: Job Selection problem, 0-1 Knapsack Problem 

Module:3 String Matching Algorithms 5 hours
Naïve String-matching Algorithms, KMP algorithm, Rabin-Karp Algorithm, Suffix Trees.
Module:4 Graph Algorithms 6 hours
All pair shortest path: Bellman Ford Algorithm, Floyd-Warshall Algorithm - Network Flows: Flow 
Networks, Maximum Flows: Ford-Fulkerson, Edmond-Karp, Push Re-label Algorithm – Application of 
Max Flow to maximum matching problem
Module:5 Geometric Algorithms 4 hours
Line Segments: Properties, Intersection, sweeping lines - Convex Hull finding algorithms: Graham’s 
Scan, Jarvis’ March Algorithm. 
Module:6 Randomized algorithms 5 hours
Randomized quick sort - The hiring problem - Finding the global Minimum Cut.  
Module:7 Classes of Complexity and Approximation 

Algorithms
7 hours

The Class P - The Class NP - Reducibility and NP-completeness – SAT (Problem Definition and 
statement), 3SAT, Independent Set, Clique, Approximation Algorithm –   Vertex Cover, Set Cover and 
Travelling salesman 
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Book 
1. Thomas H. Cormen, C.E. Leiserson, R L.Rivest and C. Stein, Introduction to Algorithms, Third 

edition, MIT Press, 2009.
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Reference Books
1. Jon Kleinberg and ÉvaTardos, Algorithm Design, Pearson Education, 1st Edition, 2014. 
2. Rajeev Motwani, Prabhakar Raghavan; Randomized Algorithms, Cambridge University Press, 

1995 (Online Print – 2013) 
3. Ravindra K. Ahuja, Thomas L. Magnanti, and James B. Orlin, Network Flows: Theory,

Algorithms, and Applications, 1st Edition, Pearson Education, 2014.
Mode of Evaluation: CAT, Written assignments, Quiz, FAT.
Recommended by Board of Studies 04-03-2022
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE204P Design and Analysis of Algorithms Lab L T P C
0 0 2 1

Pre-requisite Nil Syllabus version
 1.0

Course Objectives
1. To provide mathematical foundations for analyzing the complexity of the algorithms
2. To impart the knowledge on various design strategies that can help in solving the real 
world problems effectively  
3.  Synthesize efficient algorithms in various engineering design situations 

Course Outcome 
On completion of this course, student should be able to: 
1. Demonstrate the major algorithm design paradigms.
2. Explain major graph algorithms, string matching and geometric algorithms along with their 
analysis.

Indicative Experiments
1. Greedy Strategy : Activity Selection & Huffman coding
2. Dynamic Programming : ALS, Matrix Chain Multiplication , Longest Common 

Subsequence, 0-1 Knapsack 
3. Divide and Conquer : Maximum Subarray and Karatsuba faster integer multiplication 

algorithm
4. Backtracking: N-queens 
5. Branch and Bound: Job selection
6 String matching algorithms : Naïve, KMP and Rabin Karp,suffix trees
7 MST and all pair shortest path algorithms
8 Network Flows : Ford –Fulkerson and Edmond - Karp
9 Intersection of line segments &Finding Convexhull, Finding closest pair of points 
10 Polynomial time algorithm for verification of NPC problems
11 Approximation and Randomized algorithms

Total Laboratory Hours 30 Hours

Text Book
1. Thomas H. Cormen, C.E. Leiserson, R L.Rivest and C. Stein, Introduction to 

Algorithms, Third edition, MIT Press, 2009.
Reference Books
1. Jon Kleinberg and ÉvaTardos, Algorithm Design, Pearson Education, 1st Edition, 2014.
2. Rajeev Motwani, Prabhakar Raghavan; Randomized Algorithms, Cambridge University 

Press, 1995 (Online Print – 2013)  
3. Ravindra K. Ahuja, Thomas L. Magnanti, and James B. Orlin, Network Flows: Theory,

Algorithms, and Applications, 1st Edition, Pearson Education, 2014. 
Mode of assessment: Continuous assessments, FAT. 
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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Course code Course Title L T P C
BCSE208L Data Mining 2 0 0 2
Pre-requisite NIL Syllabus version

1.0
Course Objectives

1. To introduce the fundamental processes data warehousing and major issues in data
mining.

2. To impart the knowledge on various data mining concepts and techniques that can
be applied to text mining, web mining etc.

3. To develop the knowledge for application of data mining and social impacts of data
mining.

Course Outcome 
Upon completion of the course the student will be able to 

1. Interpret the contribution of data warehousing and data mining to the decision-
support systems.

2. Construct the data needed for data mining using preprocessing techniques.
3. Discover interesting patterns from large amounts of data using Association Rule

Mining.
4. Extract useful information from the labeled data using various classifiers and Compile

unlabeled data into clusters applying various clustering algorithms.
5. Demonstrate capacity to perform a self-directed piece of practical work that requires

the application of data mining techniques.

Module:1 Data Warehousing 4 hours
Introduction to Data warehouse - Data Warehouse models- Data warehouse architecture: 
Three-tier data warehouse architecture - Data warehouse modeling: Data cube and OLAP – 
Star and Snowflake Schema. 
Module:2 Introduction to Data Mining 3 hours
Introduction to data mining - Data mining functionalities - Steps in data mining process-
Classification of data mining systems - Major issues in data mining. 
Module:3 Data Preprocessing 3 hours
Data Preprocessing: An overview - Data cleaning - Data integration -Data reduction - Data 
transformation.
Module:4 Frequent Pattern Mining 4 hours
Frequent Pattern Mining: Basic Concepts and a Road Map - Efficient and scalable frequent 
item set mining methods: Apriori algorithm, FP-Growth algorithm - Mining frequent item sets 
using vertical data format. 
Module:5 Classification Techniques 5 hours
General approach to classification - - Bayes 
classification methods - Model evaluation and selection - Techniques to improve 
classification accuracy - advanced classification methods: Bayesian belief networks- Lazy 
learners. 
Module:6 Cluster Analysis 5 hours
Types of data in cluster analysis - Partitioning methods - K Medoid Clustering - Density 
based methods - Grid based methods - Outlier analysis.
Module:7 Data Mining Trends and Research 

Frontiers 
4 hours

Overview of Web mining-Temporal and Spatial mining-Other methodologies of data mining: 
Statistical data mining- Data mining applications.
Module:8 Contemporary Issues 2 hours
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Total Lecture hours: 30 hours

Text Book(s)

1.
Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques, Morgan 
Kaufmann Publishers, third edition, 2013.

Reference Books

1.
Parteek Bhatia, Data Mining and Data Warehousing: Principles and Practical 
Techniques, Cambridge University Press, 2019.

2.
Pang-Ning Tan, Michael Steinbach, Anuj Karpatne, Vipin Kumar, Introduction to Data 
Mining, Pearson, 2nd Edition, 2019.

Mode of Evaluation : Continuous Assessment Tests, Quizzes, Assignment, Final 
Assessment Test
Recommended by Board of Studies 12-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BCSE208P Data Mining Lab 0 0 2 1
Pre-requisite NIL Syllabus version

1.0 
Course Objectives

1. To introduce the fundamental processes data warehousing and major issues in
data mining.

2. To impart the knowledge on various data mining concepts and techniques that
can be applied to text mining, web mining etc.

3. To develop the knowledge for application of data mining and social impacts of
data mining.

Course Outcome 
1. Interpret the contribution of data warehousing and data mining to the decision-

support systems.
2. Construct the data needed for data mining using preprocessing techniques.
3. Discover interesting patterns from large amounts of data using Association Rule

Mining.
4. Extract useful information from the labeled data using various classifiers and

Compile unlabeled data into clusters applying various clustering algorithms.
5. Demonstrate capacity to perform a self-directed piece of practical work that

requires the application of data mining techniques.

Indicative Experiments 
1. Introduction to exploratory data analysis using R.
2. Demonstrate the Descriptive Statistics for a sample data like mean, median, 

variance and correlation etc., 
3. Demonstrate Missing value analysis using sample data.
4. Demo of Apriori algorithm on various data sets with varying confidence and 

support.
5. Demo of FP Growth algorithm on various data sets with varying confidence and 

support.
6 Demo on Classification Techniques such as Decision Tree (ID3 / CART), 

Bayesian etc., and using sample data.
7. Demonstration of Clustering Techniques K-Medoid and Hierarchical.
8. Demonstration on Document Similarity Techniques and measurements.
9. Simulation of Page Rank Algorithm. 
10. Demonstration on Hubs and Authorities.

Total Laboratory Hours 30 hours
Text Book(s)
Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques, Morgan 
Kaufmann Publishers, third edition, 2013. 
Reference Books
Parteek Bhatia, Data Mining and Data Warehousing: Principles and Practical 
Techniques, Cambridge University Press, 2019.
Pang-Ning Tan, Michael Steinbach, Anuj Karpatne, Vipin Kumar, Introduction to Data 
Mining, Pearson, 2nd Edition, 2019. 

Mode of Assessment: Continuous Assessment / FAT / Oral examination and others
Recommended by Board of Studies 12-05-2022
Approved by Academic Council No. 66 Date 16-06-2022
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Course code Course Title L T P C
BEEE213L Embedded Systems Design 3 0 0 3
Pre-requisite BEEE309L, BEEE309P Syllabus version

1.0 
Course Objectives
1. Understand the contemporary embedded systems and its design constraints
2. Acquire hardware and software skills required for the role of embedded system engineer
3. Build automated systems for real world problems using low cost embedded platforms

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

1. Identify application specific microcontrollers
2. Develop embedded software using commercial integrated development environments
3. Apply suitable communication protocols to interface sensors and actuators
4. Implement commercial tools to develop RTOS based applications
5. Build linux kernel for low cost embedded platforms

Module:1 Embedded Systems 3 hours
Embedded system components; Examples of embedded system; Attributes; Characteristics; 
Challenges; Typical embedded system software operations
Module:2 ARM Cortex-M Architecture 4 hours
CPU core: Architecture, Registers; Memory; Operating modes; Instructions: Instruction 
formats, and addressing modes; Exceptions and Interrupts; Commercial ARM Cortex-M 
microcontrollers
Module:3 Embedded Software Development 8 hours
Embedded C programming: Number systems, Data types, Data structures, Functions, 
Improving responsiveness; Interrupts; Finite State Machine; Embedded software 
development: Host and Target, Compiler, Assembler, Linker, and Loader; Hardware and 
Software debugging, In system programming
Module:4 Peripherals and Interfacing 8 hours
GPIO; Timing generation and measurements: Timers, PWM; Control Applications; Analog 
interfacing and data acquisition: ADC, DAC, Measurement of voltage, current, and power; 
Analog comparator; DMA
Module:5 Serial Communication Protocols 7 hours
Serial communication protocols: Synchronous Vs Asynchronous communication, UART, 
I2C: data frame, synchronization, I2C based accelerometer interfacing; SPI, and CAN: 
Architecture, electrical considerations, message formats, message types, transmission and 
arbitration; Data visualization using logic analysers 
Module:6 Real Time Operating System 8 hours
Survey of software architectures; Main memory management; Context switching; Process 
management and Scheduling; Shared data and semaphores; Interrupt routines in RTOS 
environment; Design example using open source RTOS
Module:7 Embedded Linux and Device Interfaces 5 hours
Linux and Embedded system; Kernel modules; System configuration and boot process; 
Communication between kernel space and user space; Role of device driver; Classes of 
devices and modules; Char devices; System debugging and profiling; Application 
development: Using single board computers, IoT/ IIoT, Edge computing 
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours
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Text Books
1 Alexander G Dean, “Embedded Systems Fundamentals with Arm Cortex-M based 

Microcontrollers: A Practical Approach”, ARM Education Media, 2021
2 Wim Vanderbauwhede and Jeremy Singer, “Operating Systems Foundations with Linux 

on the Raspberry Pi”, ARM Education Media, 2021
Reference Books
1. Yifeng Zhu, “Embedded Systems with ARM Cortex-M Microcontrollers in Assembly 

Language and C”, E-man Press LLC, 3rd Edition, 2018
2. Jonathan W. Valvano, “Embedded Microcomputer Systems: Real Time Interfacing”, 3rd

Edition, Cengage Learning, 2010

3 Raj Kamal, “Embedded Systems- Architecture, Programming and Design”, 3rd Edition, 
McGraw Hill Education India, 2017

4 James K Peckol, “Embedded Systems: A Contemporary Design Tool”, 2nd Edition, 
Wiley, 2019

Mode of Evaluation: CAT, Quiz, Assignment, FAT

Recommended by Board of Studies 28.05.2022 
Approved by Academic Council No. 66 Date 16-06-2022
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BCSE301L Software Engineering L T P C
3 0 0 3

Pre-requisite NIL Syllabus version 
 1.0

Course Objectives

1.  To introduce the essential Software Engineering concepts. 
2.  To impart concepts and skills for performing analysis, design ,develop, test and evolve
efficient software systems of various disciplines and applications 
3.  To make familiar about engineering practices, standards and metrics for developing 
software components and products.  

Course Outcomes 
On completion of this course, student should be able to: 

1. Apply and assess the principles of various process models for the software 
development. 

2. Demonstrate various software project management activities that include planning , 
Estimations, Risk assessment and Configuration Management 

3. Perform Requirements modelling and apply appropriate design and testing heuristics 
to produce               quality software systems. 

4. Demonstrate the complete Software life cycle activities from requirements analysis to 
maintenance using the modern tools and techniques.  

5. Escalate the use of various standards and metrics in evaluating the process and 
product.

Module:1 Overview Of Software Engineering 6 hours
Nature of Software, Software Engineering, Software process, project, product, Process 
Models 
Classical Evolutionary models, Introduction to Agility - Agile Process-Extreme programming 
- XP Process – Principles of Agile Software Development framework - Overview of System 
Engineering 

Module:2 Introduction To Software Project
Management 

6 hours

Planning, Scope, Work break-down structure, Milestones, Deliverables, Cost and Estimates 
- (Human Resources, Time-scale, Costs), Risk Management, RMMM Plan, CASE TOOLS, 
Agile Project Management, Managing team dynamics and communication, Metrics and 
Measurement 
Module:3 Modelling Requirements 8 hours
Software requirements and its types, Requirements Engineering process, Requirement 
Elicitation, System Modeling – Requirements Specification and Requirement Validation, 
Requirements Elicitation techniques, Requirements management in Agile. 

Module:4 Software Design 8 hours
Design concepts and principles - Abstraction - Refinement - Modularity Cohesion coupling, 
Architectural design, Detailed Design Transaction Transformation, Refactoring of designs, 
Object oriented Design User-Interface Design 

Module:5 Validation And Verification 7 hours
Strategic Approach to Software Testing, Testing Fundamentals Test Plan, Test Design, Test
Execution, Reviews, Inspection and Auditing – Regression Testing – Mutation Testing - 
Object oriented testing - Testing Web based System - Mobile App testing – Mobile test 
Automation and tools – DevOps Testing – Cloud and Big Data Testing 

Module:6 Software Evolution 4 hours
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Software Maintenance, Types of Maintenance, - Software Configuration Management –
Overview – SCM Tools. Re-Engineering, Reverse Engineering, Software Reuse  

Module:7 Quality Assurance 4 hours
Product and Process Metrics, Quality Standards Models ISO, TQM, Six-Sigma, Process 
improvement Models: CMM & CMMI. Quality Control and Quality Assurance - Quality 
Management - Quality Factors - Methods of Quality Management 

Module:8 Contemporary Issues 2 hours
Total Lecture hours: 45 hours

Text Book(s)
1. Ian Somerville, Software Engineering, 10th Edition, Addison-Wesley, 2015

Reference Books
1. Roger S. Pressman and Bruce R. Maxim, Software Engineering: A Practitioner’s 

Approach, 10th edition, McGraw Hill Education, 2019

2. William E. Lewis , Software Testing and Continuous Quality Improvement, Third Edition,
Auerbach Publications, 2017 

Mode of Evaluation: CAT, Written assignment, Quiz, FAT.
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022

 

Agenda Item 65/39 - Annexure - 35

Proceedings of the 65th Academic Council (17.03.2022) 982



BCSE301P Software Engineering Lab L T P C
0 0 2 1

Pre-requisite NIL Syllabus version
 1.0 

Course Objectives
1. To introduce the essential Software Engineering concepts.
2. To impart  concepts and skills for performing analysis, design ,develop, test and evolve 

efficient software systems of  various disciplines and applications 
3. To make familiar about engineering practices, standards and metrics for developing 

softwarecomponents andproducts.

Course Outcome 
On completion of this course, student should be able to:

1. Demonstrate the complete Software life cycle activities from requirements 
analysis to maintenance using the modern tools and techniques.  

Indicative Experiments 
1. Analysis and Identification of the suitable process models
2. Work Break-down Structure (Process Based, Product Based, Geographic 

Based and Role Based) and Estimations
3. Requirement modelling using Entity Relationship Diagram(Structural Modeling)
4. Requirement modelling using Context flow diagram, DFD ( Functional Modeling)
5. Requirement modelling using State Transition Diagram ( Behavioral Modeling) 
6. OO design – Use case Model, Class Model 
7. OO design – Interaction Models
8. OO design – Package, Component and deployment models
9. Design and demonstration of test cases. Functional Testing and Non- Functional 

Testing (using any open source tools) 
10. Story Boarding and User Interface design Modelling

Total Laboratory Hours 30 hours
Text Book(s)
1. Ian Somerville, Software Engineering, 10th Edition, Addison-Wesley, 2015 
Reference Books
1. Roger S. Pressman and Bruce R. Maxim, Software Engineering: A Practitioner’s 

Approach, 10th edition, McGraw Hill Education, 2019 
2. William E. Lewis, Software Testing and Continuous Quality Improvement, Third

Edition, 
Auerbach Publications, 2017

Mode of assessment: Continuous assessments, FAT.
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE304L Theory of Computation L T P C
3 0 0 3

Pre-requisite Nil Syllabus version
1.0 

Course Objectives
1. Types of grammars and models of automata.
2. Limitation of computation: What can be and what cannot be computed.
3. Establishing connections among grammars, automata and formal languages.

Course Outcome 
On completion of this course, student should be able to:
1. Compare and analyse different computational models
2. Apply rigorously formal mathematical methods to prove properties of languages,
grammars and automata.
3. Identify limitations of some computational models and possible methods of proving them.
4. Represent the abstract concepts mathematically with notations.

Module:1 Introduction to Languages and Grammars 4 hours
Recall on Proof techniques in Mathematics - Overview of a Computational Models -
Languages and Grammars - Alphabets - Strings - Operations on Languages, Overview on 
Automata
Module:2 Finite State Automata 8 hours
Finite Automata (FA) - Deterministic Finite Automata (DFA) - Non-deterministic Finite 
Automata (NFA) - NFA with epsilon transitions – NFA without epsilon transition, conversion 
of NFA to DFA, Equivalence of NFA and DFA – minimization of DFA
Module:3 Regular Expressions and Languages 7 hours
Regular Expression - FA and Regular Expressions: FA to regular expression and regular 
expression to FA - Pattern matching and regular expressions - Regular grammar and FA -
Pumping lemma for regular languages - Closure properties of regular languages 
Module:4 Context Free Grammars 7 hours
Context-Free Grammar (CFG) – Derivations - Parse Trees - Ambiguity in CFG - CYK 
algorithm – Simplification of CFG – Elimination of Useless symbols, Unit productions, Null 
productions - Normal forms for CFG: CNF and GNF - Pumping Lemma for CFL - Closure 
Properties of CFL
Module:5 Pushdown Automata 5 hours
Definition of the Pushdown automata - Languages of  a Pushdown automata – Power of 
Non-Deterministic Pushdown Automata and Deterministic pushdown automata
Module:6 Turing Machine 6 hours
Turing Machines as acceptor and transducer - Multi head and Multi tape Turing Machines –
Universal Turing Machine - The Halting problem - Turing-Church thesis 
Module:7 Recursive and Recursively Enumerable 

Languages
6 hours

Recursive and Recursively Enumerable Languages, Language that is not Recursively 
Enumerable (RE) – computable functions – Chomsky Hierarchy – Undecidable problems - 
Post’s Correspondence Problem 
Module:8 Contemporary Issues 2 hours

Total Lecture hours: 45 hours

Text Book
1. J.E. Hopcroft, R. Motwani and J.D. Ullman, “Introduction to Automata Theory, 

Languages and Computation”, Third Edition, Pearson Education, India 2008. ISBN: 
978-8131720479

Reference Books
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1.

2. 

Peter Linz, “An Introduction to Formal Languages and Automata”, Sixth Edition, Jones & 
Bartlett, 2016. ISBN: 978-9384323219 
K. Krithivasan and R. Rama, “Introduction to Formal Languages, Automata and
Computation”, Pearson Education, 2009. ISBN: 978-8131723562

Mode of Evaluation: CAT, Assignment, Quiz, FAT.
Recommended by Board of Studies 04-03-2022
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE307L Compiler Design L T P C
3 0 0 3

Pre-requisite NIL Syllabus version
 1.0

Course Objectives 
1. To provide fundamental knowledge of various language translators.
2. To make students familiar with lexical analysis and parsing techniques. 
3. To understand the various actions carried out in semantic analysis. 
4. To make the students get familiar with how the intermediate code is generated. 
5. To understand the principles of code optimization techniques and code generation. 
6. To provide foundation for study of high-performance compiler design.

Course Outcomes 
1. Apply the skills on devising, selecting, and using tools and techniques towards compiler 
design
2.  Develop language specifications using context free grammars (CFG). 
3. Apply the ideas, the techniques, and the knowledge acquired for the purpose of 
developing    software systems. 
4. Constructing symbol tables and generating intermediate code. 
5. Obtain insights on compiler optimization and code generation.

Module:1 INTRODUCTION TO COMPILATION AND LEXICAL ANALYSIS 7 hours 
Introduction to LLVM - Structure and Phases of a Compiler-Design Issues-Patterns-
Lexemes-Tokens-Attributes-Specification of Tokens-Extended Regular Expression- Regular 
expression to Deterministic Finite Automata (Direct method) - Lex - A Lexical Analyzer 
Generator.
Module:2 SYNTAX ANALYSIS 8 hours 
Role of Parser- Parse Tree - Elimination of Ambiguity – Top Down Parsing - Recursive 
Descent Parsing - LL (1) Grammars – Shift Reduce Parsers- Operator Precedence Parsing -
LR Parsers, Construction of SLR Parser Tables and Parsing- CLR Parsing- LALR Parsing.
Module:3 SEMANTICS ANALYSIS 5 hours 
Syntax Directed Definition – Evaluation Order - Applications of Syntax Directed Translation - 
Syntax Directed Translation Schemes - Implementation of L-attributed Syntax Directed 
Definition. 
Module:4 INTERMEDIATE CODE GENERATION 5 hours                   
Variants of Syntax trees - Three Address Code- Types – Declarations - Procedures - 
Assignment Statements - Translation of Expressions - Control Flow - Back Patching- Switch 
Case Statements. 
Module:5 CODE OPTIMIZATION 6 hours 
Loop optimizations- Principal Sources of Optimization -Introduction to Data Flow Analysis -
Basic Blocks - Optimization of Basic Blocks - Peephole Optimization- The DAG 
Representation of Basic Blocks -Loops in Flow Graphs - Machine Independent Optimization- 
Implementation of a naïve code generator for a virtual Machine- Security checking of virtual 
machine code.
Module:6 CODE GENERATION 5 hours 
Issues in the design of a code generator- Target Machine- Next-Use Information - Register 
Allocation and Assignment- Runtime Organization- Activation Records. 
Module:7 PARALLELISM 7 hours 
Parallelization- Automatic Parallelization- Optimizations for Cache Locality and 
Vectorization- Domain Specific Languages-Compilation- Instruction Scheduling and 
Software Pipelining- Impact of Language Design and Architecture Evolution on Compilers- 
Static Single Assignment 
Module:8 Contemporary Issues 2 hours 
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Total Lecture hours: 45 hours

Text Book(s)
1. A. V. Aho, Monica S. Lam, Ravi Sethi and Jeffrey D. Ullman, Compilers: Principles, 

techniques, & tools, 2007, Second Edition, Pearson Education, Boston.
Reference Books
1. Watson, Des. A Practical Approach to Compiler Construction. Germany, Springer 

International Publishing, 2017.
Mode of Evaluation: CAT, Quiz, Written assignment and FAT 
Recommended by Board of Studies 04-03-2022 
Approved by Academic Council No. 65 Date 17-03-2022
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BCSE307P Compiler Design Lab L T P C
0 0 2 1

Pre-requisite Syllabus version
1.0

Course Objectives
1. To provide fundamental knowledge of various language translators.
2. To make students familiar with phases of compiler. 
3. To provide foundation for study of high-performance compiler design.

Course Outcome 
1. Apply the skills on devising, selecting and using tools and techniques towards compiler 
design 
2.  Develop language specifications using context free grammars (CFG).
3. Apply the ideas, the techniques, and the knowledge acquired for the purpose of 
developing    software systems. 
4. Constructing symbol tables and generating intermediate code. 
5. Obtain insights on compiler optimization and code generation. 

Indicative Experiments 
1. Implementation of LEXR using LLVM.
2. Implementation of handwritten parser using LLVM 
3. Generating code with the LLVM backend. 
4. Defining a real programming language.
5. Write a recursive descent parser for the CFG language and implement it using 

LLVM.
6. Write a LR parser for the CFG language and implement it in the using LLVM.
7. Intro to Flex and Bison 

Modify the scanner and parser so that terminating a statement with "; b" instead of ";" 
results in the output being printed in binary.

8. Using LLVM-style RTTI for the AST and Generating IR from the AST.
9. Converting types from an AST description to LLVM types.
10. Emitting assembler text and object code.

Total Laboratory Hours 30 hours
Mode of assessment: CAT, FAT 
Text Book(s)
1 Learn LLVM 12: A beginner's guide to learning LLVM compiler tools and core 

libraries with C++ 
Reference Books
1.  Watson, Des. A Practical Approach to Compiler Construction. Germany, Springer 

International Publishing, 2017. 

Recommended by Board of Studies 04-03-2022
Approved by Academic Council No. 65 Date 17-03-2022
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Course Code Course Title L T P C 
BECS306L Power Converters for Smart Electrical Systems 3 0 0 3 
Pre-requisite BECS303L, BECS303P 

 
Syllabus 
version 

  1.0 
Course Objectives: 
1. To comprehend the operating principle and control strategies of power 

converters. 
2. To design power converters for specific applications in smart electrical systems. 
3. To explore the integration and control challenges of power converters in smart 

electrical systems. 
4. To understand the recent advancements and trends in power conversion for 

smart electrical systems. 
Course Outcomes: 
On completion of this course, the students will be able to: 

1. Understand the building-blocks of smart electrical system. 
2. Design snubber and firing circuits for power converters. 
3. Analyze the performance of various power converters. 
4. Implement AI and ML-based control algorithms. 
5. Identify suitable power converters and implement appropriate control 

strategies for smart electrical systems. 
Module:1 Introduction to Smart Electrical Systems and Their 

Building-Blocks 
6 

Definition and characteristics of smart electrical systems: overview of various 
components and technologies, role of power converters in smart Electrical Systems, 
key challenges, and opportunities. 
Intelligent power modules (IPM); wide bandgap semiconductor devices; magnetic 
components (transformers, inductors); switching techniques and losses; snubber 
circuit design. 
Module:2 Isolated DC-DC Power Converters 6 
Isolated converters: flyback, forward and full bridge converters, control strategies 
and advantages, dual-active bridge DC-DC converters; design considerations 
(component selection and efficiency); applications of DC-DC converters in LED 
lighting, energy storage, and distributed generation. 
Module:3 Grid Connected DC-AC Power Converters 8 
Grid synchronization and standards: single-phase and three-phase inverters for 
grid-connected applications, harmonic analysis and power quality considerations, 
applications of DC-AC power converters for renewable energy integration, IEEE an 
IEC standards; grid forming converters; grid-following versus grid forming 
converters. 
Module:4 AC-DC Converters and Power Factor Correction 6 
Rectifiers and their control strategies: review of input power factor of single-phase 
and three-phase controlled rectifiers; power factor correction (PFC) techniques: 



passive and active; industrial applications with PFC: electric vehicle charging, 
industrial heating. 
Module:5 Advanced Power Converters 7 
Introduction to multilevel inverter and matrix converter; concept of soft-switching 
techniques: resonant and quasi-resonant converters; power converters for emerging 
applications: smart grids; grid to vehicle (G2V) and vehicle to everything (V2X) 
technologies; communication protocols for smart grids (IEC 61850); introduction to 
cyber threats and security. 
Module:6 AI and ML based Controllers 7 
Overview of AI and ML concepts and terminology; AI / ML techniques for power 
converters; applications of AI / ML control strategies: fault diagnosis, design 
automation, AI-powered control for renewable energy integration. 
Module:7 Contemporary issues and Case studies 5 
Integrating solar PV system with the grid; bidirectional DC-DC converters for electric 
vehicle charging; microgrid operation and islanding; smart homes, and DC 
microgrids 
Total Lecture Hours: 45 
Text Books 
1. Robert W. Erickson, Dragan Maksimovic, “Fundamentals of Power 

Electronics”, Springer, 3rd edition, 2020. 
2. Ryszard Strzelecki, Grzegorz Benysek,” Power Electronics in Smart Electrical 

Energy Networks”, Springer, 2008. 
Reference Books 
1. Muhammad H. Rashid, “Power Electronics: Devices, Circuits and Applications”, 

Pearson Education, 4th edition, 2017. 
2. L. Umanand, “Power Electronics: Essentials and Applications”, Wiley, 2009. 

3. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, 3rd edition, 
2014. 

4. Junwei Lu, Jahangir Hossain, “Vehicle-to-Grid: Linking Electric Vehicles to the 
Smart Grid”, IET Press, 2015. 

Mode of Evaluation: CAT, Assignment, Quiz, FAT  
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic 
Council 

 Date  

 
 
 
 



 
Course Code Course Title L T P C 
BECS306P Power Converters for Smart 

Electrical Systems Lab 
0 0 2 1 

Pre-requisite BECS303L, BECS303P Syllabus version 
  1.0 
Course Objectives: 

 To choose appropriate driver ICs for the given application. 
 To design, simulate and implement various power converters. 
 To understand AI/ML-based control algorithms. 

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

1. Employ driver ICs for high-side, low-side and half-bridge circuits. 
2. Analyse the performance of various power converters. 
3. Implement Python-based programs for AI/ML based control 

algorithms. 
List of Challenging Experiments (Indicative) Hours 
1 Generation of PWM signals using TL494 PWM IC 2 hours 

2 Generation of PWM gate pulses with duty cycle control using 
microcontroller / DSP controller. 

2 hours 

3 Design of low-side driver circuit (TC4424, MCP1404, IR2101) 2 hours 

4 Design of high-side driver circuit (HCPL 3101, IR2117) 2 hours 

5 Design of half-bridge driver circuit using IR2110 2 hours 

6 Performance analysis of forward converter under open and 
closed-loop conditions 

2 hours 

7 Performance analysis of flyback converter under open and 
closed-loop conditions 

2 hours 

8 Performance analysis of full-bridge converter under open and 
closed-loop conditions 

2 hours 

9 Performance analysis of multi-level inverter and matrix converter 2 hours 

10 Performance analysis of dual-active bridge DC-DC converter 2 hours 

11 Performance analysis of AC-DC rectifier for battery charging 
applications 

2 hours 

12 Harmonic analysis of an inverter using a PQ analyser 2 hours 

13 AI / ML-based control algorithm implementation using Python 2 hours 

14 Hardware-in-loop (HIL) based control of a power converter (Buck, 
Boost, etc.)  

2 hours 

15 Study of a grid-connected inverter with a simplified grid model. 2 hours 
 



 
 Total Laboratory Hours 30 
Text Book(s) 
1. Muhammad H. Rashid, “Power Electronics: Devices, 

Circuits and Applications”, Pearson Education, 4th edition, 
2017. 

2. L. Umanand, “Power Electronics: Essentials and 
Applications”, Wiley, 2009. 

Mode of Assessment: CAT and FAT 
Recommended by 
Board of Studies 

09-05-2024 

Approved by 
Academic Council 

 Date  

 
 
 
 
 
 
 



 
Course Code Energy Management Systems  L T P C 
BECS401L  3 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. To understand the techniques of energy management systems and SCADA.  
2. To analyse economic dispatch problems and unit commitment methods. 
3. To perform energy management studies for renewable integrated systems 

with smart grids and sustainable development goals. 
4. To familiariaze with energy audit methods and its implementation. 

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

1. Understand the significance of energy management systems and state 
estimation. 

2. Perform economic dispatch problems, and understand load scheduling. 
3. Analyze hydrothermal scheduling, unit commitment methods and power 

interchange concepts. 
4. Implement energy management with renewable energy sources. 
5. Perform energy audits, cost analysis and get knowledge on practical 

scenarios. 
6. Interpret sustainability concepts and perform life cycle analysis. 
7. Analyze SCADA functions and automation for energy engineering. 

Module:1 Introduction 7 
Energy Management Systems (EMS): objectives, functions, architecture; operating 
states of EMS; Energy Control Centre (ECC) and its functions; power system 
security; state estimation; phasor measurement units and wide-area measurement 
systems. 
Module:2 Economic Dispatch and Optimal Power Flow 7 
Economic dispatch with and without loss calculation; take or pay fuel supply 
contract; composite generation and solution; fuel scheduling problems; optimal 
power flow solutions. 
Module:3 Hydrothermal Coordination and Unit 

Commitment 
7 

Short term hydro scheduling; pumped storage hydro plant; unit commitment: 
solutions techniques of unit commitment; interchange of power and energy: 
economic aspects, energy interchange with unit commitment, power pool, 
transmission effects and issues, wheeling, transaction involving non-utility parties. 
Module:4 Renewable Energy Integration and its 

Management 
7 

Basics of solar, wind, battery and their working; integration of distributed energy 
sources with power electronics devices; energy management systems concept for 
renewable energy systems; sustainable smart grid solutions.  



Module:5 Energy Management & Audit 7 
Energy audit: need, types of energy audit; energy management (audit) approach: 
understanding energy costs, bench marking, energy performance, matching 
energy use to requirement, maximizing system efficiencies, optimizing the input 
energy requirements, fuel and energy substitution, energy audit instruments, 
metering: thermography, smart metering; Energy Management Information 
Systems (EMIS); case studies. 
Module:6 Energy and Sustainability 5 
Sustainability: introduction, social, environmental and economic sustainability 
concepts; Sustainable Development Goals (SDGs); environmental management 
standards: ISO 14001:2015 frame work and benefits, Life Cycle Analysis (LCA); 
circular economy; carbon credits; zero waste concept; energy policy and 
regulations. 
Module:7 Supervisory Control and Data Acquisition 

(SCADA) 
5 

SCADA: general features, functions and applications, benefits; SCADA functional 
requirements and components; structure of a SCADA communication protocol; 
power Systems SCADA and SCADA in power System automation. 
Total Lecture Hours: 45 
Text Books 
1 Wood, A. J., Wollenberg, B. F., & Sheblé, G. B. (2013). Power generation, 

operation, and control. John Wiley & Sons. 
Reference Books 
1. Capehart, B. L., Turner, W. C., & Kennedy, W. J. (2011). Guide to energy 

management. The Fairmont Press, Inc.. 
2. Course Material for Energy Audit and Managers Exam, Vol. 1-4 Energy Audit 

Manual the Practitioner’s Guide Jointly published by EMC and NPC (2017). 
3. Bhatia, S. C., & Gupta, R. K. (2019). Textbook of renewable energy. Woodhead 

Publishing India PVT. Limited. 
4. Rag, R. L., & Remesh Lekshmi Dinahcandran (2015). Introduction to 

Sustainable Engineering. PHI Learning. 
5. Striebig, B., Ogundipe, A. A., & Papadakis, M. (2015). Engineering applications 

in sustainable design and development. CL Engineering. 
6. Thomas, M. S., & McDonald, J. D. (2017). Power system SCADA and smart 

grids. CRC press. 
Mode of Evaluation: CAT, Assignment, Quiz, FAT  
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic 
Council 

 Date  

 
 
 



 
Course Code Course Title L T P C 

BECS403L Big Data Analytic Applications to Electrical 
Systems 

2 0 0 2 

Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 
1. Introduce basic concepts of data analytics. 
2. Explore the process involved in predictive analytics on big data. 
3. Understand the problems involving big data in electrical systems and data 

collection methods. 
Course Outcomes: 
Upon completion of the course the student will be able to  

1. Comprehend the basic concepts and challenges of big data analytics.  
2. Apply the data preprocessing techniques on big data. 
3. Apply the prediction model for decision making for a given problem. 
4. Apply suitable learning methods big data problems.   
5. Identify bid data sources and problems in electrical systems. 
6. Analyze the data using suitable analytics model.  
 
Module:1 Introduction to Data Analytics 3 Hours 
Data Analytics – Analytics Process Model, Analytical Model Requirements; Big Data 
– Basic Nomenclature, Challenges in Big Data Handling; 
Module:2 Data Collection and Preprocessing 3 Hours 
Sampling – Types of Data Elements – Visual Data Exploration and Statistical 
Analysis – Missing Values – Outlier Detection and Treatment – Standardizing and 
Categorization – Variable Selection – Segmentation; 
Module:3 Predictive Analytics 6 Hours 
Target Definition – Linear Regression – Decision Trees – Support Vector Machines 
– Ensemble Methods – Bagging – Boosting – Evaluating Predictive Models; 
Module:4 Descriptive and Social Network Analytics 6 Hours 
Association Rules – Sequence Rules – Clustering – Social Network Learning – 
Neighbour Classifier and Collective Inferencing; Back testing – Benchmarking, Data 
Quality, Software Privacy; – General Example Applications; 
Module:5 Probability based Learning 3 Hours 
Fundamentals – Bayes’ Theorem, Bayesian Prediction; Conditional Independence 
and Factorization – Standard Approach: The Naive Bayes Model; 
Module:6 Big Data Sources in Electrical Systems 4 Hours 
Data Sources – Synchro phasors, Intelligent Electronic Devices (IEDs), Automated 
Revenue Metering System, Transient Recorder Data, Weather Data, Geographical 
Information System (GIS) Data, Lightning Detection Network Data, Asset 
management data, Electricity Market Data; 



Module:7 Applications in Electrical Systems 5 Hours 
Classical State Estimation Problem – Demand Forecasting – Renewable energy 
Forecasting – Digital Protection – Security Assessment - Market Pricing - Robust 
Control of Microgrids – Optimal Coordination in EV charging – Contemporary Issues 
by Industry Experts; 

Total Lecture Hours: 30 
Text Books 
1 Vladimir Shikhman, David Muller, “Mathematical Foundations of Big Data 

Analytics”, Springer, 2021. 
2 Ahmed F. Zobaa, Trevor J. Bihl, “Big Data Analytics in Future Power 

Systems”, CRC Press, 2018. 
Reference Books 
1. John D. Kelleher, Brian Mac Namee, Aoife D'Arcy, “Fundamentals of Machine 

Learning for Predictive Data Analytics: Algorithms, Worked Examples and Case 
Studies”, MIT Press 2020, 2nd Edition. 

2. Bart Baesens, “Analytics in a Big Data World: The Essential Guide to Data 
Science and Its Applications”, Wiley, 2014. 

3. Reza Arghandeh and Yuxun Zhou, “Big Data Application in Power Systems”, 
Elsevier Science, 2017. 

4. IEEE BDA Tutorial Series – IEEE Power and Energy Society. 

Mode of Evaluation: CAT, Assignment/Project, Quiz, FAT  
Recommended by Board of 
Studies 

09/05/2024 

Approved by Academic 
Council 

 Date  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Course Code Course Title L T P C 
BECS403P Big Data Analytic Applications 

to Electrical Systems Lab 
0 0 2 1 

Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. Understand and analyze how information theory, similarity score and 
Probability theory can be used to build prediction models.  

2. To have knowledge on the big data technologies for processing the 
different types of data.  

3. To apply the big data technologies to electrical systems problems. 
Course Outcome: 
Upon completion of the course the student will be able to  

1. Analyse the different data preprocessing techniques.  
2. Apply the prediction model for decision making for a given set of problems.  
3. Apply regression algorithms for finding relationships between data 
variables.  
4. Implement and evaluate the data manipulation procedures using pig, hive 
and  
     spark on Hadoop frame work. 

List of Challenging Experiments (Indicative) Hours 
1. Find the statistical measures of central tendency and dispersion 

such as min(), max(), mean(), median(), quantile(), sd() ,var() and 
summary() for real world datasets. 

2 hours 

2. Demonstrate the different data visualization techniques. (Scatter 
Plot, Horizontal Bar Chart, Histogram, Visualization of Time 
Series data (Line Graphs) for applications such as weather 
analysis. Perform the chi-square test. 

2 hours 

3. Introduction to Hadoop Framework. 2 hours 
4. Introduction to Apache PIG/HIVE. 2 hours 
5. Introduction to Spark Application. 2 hours 
6. Implement the PCA method for dimensionality reduction on 

datasets. Implement the RFE method and show the importance 
of features. 

2 hours 

7. Implement the Decision Tree for given datasets and compute the 
accuracy of model. 

2 hours 

8 Implement the K-Nearest Neighbor Algorithm for given datasets 
and analyse the results. 

2 hours 

9. Implement the Naïve Bayes method. 2 hours 
10. Implement simple linear regression program to predict the future 

values and analyse the goodness of fit. 
2 hours 



11. State Estimation Solution 2 hours 
12. Load Forecasting and Energy Forecasting 2 hours 
13. Fault Classification and Security Assessment 2 hours 
14. Market Pricing Application 2 hours 

 

 
                                            Total 

Laboratory Hours 
28 

Text Book(s) 
1. Jason Brownlee, “Data Preparation for Machine Learning: 

Data Cleaning, Feature Selection, and Data Transforms in 
Python”, First Edition, 2020. 

2. Mike Frampton “Mastering Apache Spark”, Packt 
Publishing, 2015. 

3. Tom White, “Hadoop – The Definitive Guide”, O’Relly, 4th 
Edition 2015. 

4. Nick Pentreath, “Machine Learning with Spark” Pract 
Publishing 2015. 

5. Mohammed Gulle , “Big Data Analytics with Spark: A 
Practitioner's Guide to Using Spark for Large Scale Data 
Analysis”, Apress, 2015. 

Mode of Assessment: CAT and FAT 
Recommended by 
Board of Studies 

09-05-2024 

Approved by 
Academic Council 

 Date  

 
 
 
 
 
 
 



 
Course Code Course Title L T P C 

BECS391J Technical Answers to Real Problems 
Project 

0 0 0 3 

Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. To gain an understanding of real-life issues faced by society. 
2. To study appropriate technologies in order to find a solution to real life issues. 
3. Students will design system components intended to solve a real-life issue. 

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

1. Identify real life issue(s) faced by society. 
2. Apply appropriate technologies to suggest a solution to the identified issue(s). 
3. Design the related system components/processes intended to provide a 

solution to the identified issue(s). 
Module Content (Project Duration: Two Semesters) 

1. Students are expected to perform a survey and interact with society to find 
out the real life issues. 

2. Logical steps with the application of appropriate technologies should be 
suggested to solve the identified issues. 

3. Subsequently the student should design the related system components or 
processes which is intended to provide the solution to the identified real-life 
issues. 

General Guidelines: 
1. Identification of real-life problems. 
2. Field visits can be arranged by the faculty concerned. 
3. Maximum of 3 students can form a team (within the same/different discipline). 
4. Minimum of eight hours on self-managed team activity. 
5. Appropriate scientific methodologies to be utilized to solve the identified issue 
6. Solution should be in the form of fabrication/coding/modelling/product 

design/process design/relevant scientific methodology(ies). 
7. Consolidated report to be submitted for assessment. 
8. Participation, involvement and contribution in group discussions during the 

contact hours will be used as the modalities for the continuous assessment 
of the theory component. 

9. Project outcome to be evaluated in terms of technical, economical, social, 
environmental, political and demographic feasibility. 

10. Contribution of each group member to be assessed. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– Report to be submitted, presentation and project reviews. 
Recommended by Board of 
Studies 

09-05-2024 



Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



 
Course Code Course Title L T P C 

BECS392J Design Project 0 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. Students will be able to upgrade a prototype to a design prototype. 
2. Describe and demonstrate the techniques and skills necessary for the 

project. 
3. Acquire knowledge and better understanding of design systems. 

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

1. Develop new skills and demonstrate the ability to upgrade a prototype to a 
design prototype or working model. 

2. Utilize the techniques, skills, and modern tools necessary for the project. 
3. Synthesize knowledge and use insight and creativity to better understand and 

improve design systems. 
Module Content (Project Duration: One Semester) 
Students are expected to develop new skills and demonstrate the ability to develop 
prototypes to design prototype or working models related to an engineering product 
or a process. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– Report to be submitted,  presentation and project reviews. 
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



Course Code Course Title L T P C 
BEC393J Laboratory Project 0 0 0 3 

Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. The student will be able to conduct experiments on the concepts already 
learnt. 

2. Analyse experimental data. 
3. Present the results with appropriate interpretation. 

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

1. Design and conduct experiments in order to gain hands-on experience on the 
concepts already studied. 

2. Analyse and interpret experimental data. 
3. Write clear and concise technical reports and research articles. 

Module Content (Project Duration: One Semester) 
Students are expected to perform experiments and gain hands-on experience on 
the theory courses they have already studied or registered in the ongoing semester. 
The theory course registered is not expected to have laboratory component and the 
student is expected to register with the same faculty who handled the theory course. 
This is mostly applicable to the elective courses. The nature of the laboratory  
experiments is depended on the course. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– Report to be submitted,  presentation and project reviews. 
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



 
Course Code Course Title L T P C 

BECS394J Product Development Project 0 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. Students will be able to translate a prototype to a useful product. 
2. Apply relevant codes and standards during product development. 
3. The student will be able to present his results by means of clear technical 

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

1. Demonstrate the ability to translate the developed prototype/working model 
to a viable product useful to society/industry. 

2. Apply the appropriate codes/regulations/standards during product 
development. 

3. Write clear and concise technical reports and research articles. 
Module Content (Project Duration: Two Semesters) 
Students are expected to translate the developed prototypes / working models into 
a product which has application to society or industry. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– Report to be submitted, presentation and project reviews. 
Recommended by Board of 
Studies 

09.05.2024 

Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



 
Course Code Course Title L T P C 

BECS396J Reading Course 0 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. The student will be able to analyse and interpret published literature for 
information pertaining to niche areas. 

2. Scrutinize technical literature and arrive at conclusions. 
3. Use insight and creativity for a better understanding of the domain of interest. 

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

1. Retrieve, analyse, and interpret published literature/books providing 
information related to niche areas/focused domains. 

2. Examine technical literature, resolve ambiguity, and develop conclusions. 
3. Synthesize knowledge and use insight and creativity to better understand the 

domain of interest. 
Module Content (Project Duration: One Semester) 
This is oriented towards reading published literature or books related to niche areas 
or focussed domains under the guidance of a faculty. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– Report to be submitted, presentation and project reviews.  
Recommended by Board of 
Studies 

09.05.2024 

Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



 
Course Code Course Title L T P C 
BECS397J Special Project 0 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. Students will be able to identify and solve problems in a time-bound manner. 
2. Describe major approaches and findings in the area of interest. 
3. Present the results in a clear and concise manner. 

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

1. To identify, formulate, and solve problems using appropriate information and 
approaches in a time-bound manner. 

2. To demonstrate an understanding of major approaches, concepts, and 
current research findings in the area of interest. 

3. Write clear and concise research articles for publication in conference 
proceedings/peer-reviewed journals. 

Module Content (Project Duration: Three Semesters) 
This is an open-ended course in which the student is expected to work on a time 
bound research project under the supervision of a faculty. The result may be a 
tangible output in terms of publication of research articles in a conference 
proceeding or in a peer-reviewed Scopus indexed journal. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– project report to be submitted, presentation and project reviews. 
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



 
Course Code Course Title L T P C 

BECS398J Simulation Project 0 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. Students will be able to simulate a real system. 
2. Identify the variables which affect the system. 
3. Describe the performance of a real system. 

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

1. Demonstrate the ability to simulate and critically analyse the working of a real 
system. 

2. Identify and study the different variables which affect the system elaborately. 
3. Evaluate the impact and performance of the real system. 

Module Content (Project Duration: One Semester) 
The student is expected to simulate and critically analyse the working of a real 
system. Role of different variables which affect the system has to be studied 
extensively such that the impact of each step in the process is understood, thereby 
the performance of each step of the engineering process is evaluated. 
Mode of Evaluation: Evaluation involves periodic reviews by the faculty with whom 
the student has registered. Assessment on the project – Mark weightage of 20:30:50 
– project report to be submitted, presentation and project reviews. 
Recommended by Board of 
Studies 

09-05-2024 

Approved by Academic 
Council 

No. xx Date DD-MM-YYYY 

 



 
Course Code Course Title L T P C 

BECS399J Summer Industrial Internship 0 0 0 1 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 

1. The course is designed so as to expose the students to industry environment. 
and to take up on-site assignment as trainees or interns. 

Course Outcomes: 
1. Demonstrate professional and ethical responsibility. 
2. Understand the impact of engineering solutions in a global, economic, 

environmental and societal context. 
3. Develop the ability to engage in research and to involve in life-long learning. 
4. Comprehend contemporary issues. 

Module Content 4 Weeks (28 hours) 
Four weeks of work at industry site.  

Supervised by an expert at the industry. 

Mode of Evaluation: : Internship report, presentation and project review. 
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Course Code Course Title L T P C 

BECS497J Project – I 0 0 0 3 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 
To provide sufficient hands-on learning experience related to the design, 
development and analysis of suitable product / process so as to enhance the 
technical skill sets in the chosen field. 
Course Outcomes: 

1. Demonstrate professional and ethical responsibility. 
2. Evaluate evidence to determine and implement best practice. 
3. Mentor and support peers to achieve excellence in practice of the discipline. 
4. Work in multi-disciplinary teams and provide solutions to problems that arise 

in multidisciplinary work. 

Module Content (Project Duration: One Semester) 
1. Project may be a theoretical analysis, modeling & simulation, 

experimentation & analysis, prototype design, fabrication of new equipment, 
correlation and analysis of data, software development, applied research and 
any other related activities. 

2. Can be individual work or a group project, with a maximum of 3 students. 
3. In case of group projects, the individual project report of each student should 

specify the individual’s contribution to the group project. 
4. Carried out inside or outside the university, in any relevant industry or 

research institution. 
5. Publications in the peer reviewed journals / International Conferences will be 

an added advantage. 

Mode of Evaluation: : Assessment on the project - project report to be submitted, 
presentation and project reviews. 
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Course Code Course Title L T P C 
BECS498J Project – II/ Internship    5 
Pre-requisite Nil Syllabus version 
  1.0 
Course Objectives: 
To provide sufficient hands-on learning experience related to the design, 
development and analysis of suitable product / process so as to enhance the 
technical skill sets in the chosen field. 
Course Outcomes: 

1. Formulate specific problem statements for well-defined real life problems with 
reasonable assumptions and constraints. 

2. Perform literature search and / or patent search in the area of interest. 
3. Conduct experiments / design and analysis / solution iterations and document 

the results. 
4. Perform error analysis / benchmarking / costing. 
5. Synthesize the results and arrive at scientific conclusions / products / 

solution. 
6. Document the results in the form of technical report / presentation. 

Module Content (Project Duration: One Semester) 
1. Project may be a theoretical analysis, modeling & simulation, 

experimentation & analysis, prototype design, fabrication of new equipment, 
correlation and analysis of data, software development, applied research and 
any other related activities. 

2. Project can be for one or two semesters based on the completion of required 
number of credits as per the academic regulations. 

3. Can be individual work or a group project, with a maximum of 3 students. 
4. In case of group projects, the individual project report of each student should 

specify the individual’s contribution to the group project. 
5. Carried out inside or outside the university, in any relevant industry or 

research institution. 
6. Publications in the peer reviewed journals / International Conferences will be 

an added advantage. 

Mode of Evaluation: : Assessment on the project - project report to be submitted, 
presentation and project reviews. 
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