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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 COMPUTER SCIENCE AND 

ENGINEERING 

 
To be a world-renowned centre of education, research and service in computing and 

allied domains. 

 
MISSION STATEMENT OF THE SCHOOL OF COMPUTER SCIENCE 

AND ENGINEERING 

 To offer computing education programs with the goal that the studentsbecome 

technically competent and develop lifelong learning skill. 

 
 To undertake path-breaking research that creates new computing technologies and 

solutions for industry and society at large. 

 
 To foster vibrant outreach programs for industry, research organizations, academia 

and society. 



  

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

 
 

B. Tech. Computer Science and Engineering  

(Internet of Things) 
 

 

1. Graduates will be engineering practitioners and leaders, who would help solve 

industry’s technological problems. 

2. Graduates will be engineering professionals, innovators or entrepreneurs 

engaged in technology development, technology deployment, or engineering 

system implementation in industry. 

3. Graduates will function in their profession with social awareness and 

responsibility. 

 
4. Graduates will interact with their peers in other disciplines in industry and 

society and contribute to the economic growth of the country. 

5. Graduates will be successful in pursuing higher studies in engineering or 

management. 

6. Graduates will pursue career paths in teaching or research. 



  

 
 

B. Tech. Computer Science and Engineering 

(Internet of Things) 
 
PROGRAMME OUTCOMES (POs) 

 
PO_01: Having an ability to apply mathematics and science in engineering 

applications. 

PO_02: Having a clear understanding of the subject related concepts and of 

contemporary issues and apply them to identify, formulate and analyse complex 

engineering problems. 

PO_03: Having an ability to design a component or a product applying all the 

relevant standards and with realistic constraints, including public health, safety, 

culture, society and environment 

PO_04: Having an ability to design and conduct experiments, as well as to analyse 

and interpret data, and synthesis of information 

PO_05: Having an ability to use techniques, skills, resources and modern 

engineering and IT tools necessary for engineering practice 

PO_06: Having problem solving ability- to assess social issues (societal, health, 

safety, legal and cultural) and engineering problems 

PO_07: Having adaptive thinking and adaptability in relation to environmental 

context and sustainable development 

PO_08: Having a clear understanding of professional and ethical responsibility 

PO_09: Having cross cultural competency exhibited by working as a member or 

in teams 

PO_10: Having a good working knowledge of communicating in English – 

communication with engineering community and society 

PO_11: Having a good cognitive load management skills related to project 

management and finance 

PO_12: Having interest and recognise the need for independent and lifelong 

learning 



  

PROGRAMME SPECIFIC OUTCOMES (PSOs) 

 

 
 

B. Tech. Computer Science and Engineering  

(Internet of Things) 
 

 

 
1. Apply computing theory, languages and algorithms, as well as mathematical and 

statistical models, and the principles of optimization to appropriately formulate and 

use data analysis. 

2. Apply the principles and techniques of database design, administration, and 

implementation to enhance data collection capabilities and decision-support 

systems. Ability to critique the role of information and analytics in supporting 

business processes and functions. 

3. Invent and use appropriate models of data analysis, assess the quality of input, 

derive insight from results, and investigate potential issues. Also to organize big data sets 

into meaningful structures, incorporating data profiling and quality standards. 
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Category Credit Detail

Sl.No. Description Credits Maximum Credit

1 FC - Foundation Core 53 53

2 DLES - Discipline-linked Engineering Sciences 12 12

3 DC - Discipline Core 47 47

4 SPE - Specialization Elective 21 21

5 PI - Projects and Internship 9 9

6 OE - Open Elective 9 9

7 BC - Bridge Course 0 0

8 NGCR - Non-graded Core Requirement 11 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 BCSE102L Structured and Object-Oriented Programming Theory Only 1.0 2 0 0 0 2.0

5 BCSE102P Structured and Object-Oriented Programming Lab Lab Only 1.0 0 0 4 0 2.0

6 BCSE103E Computer Programming: Java Embedded

Theory and Lab

1.0 1 0 4 0 3.0

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

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

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

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

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

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

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

14 BMAT101L Calculus Theory Only 1.0 3 0 0 0 3.0

15 BMAT101P Calculus Lab Lab Only 1.0 0 0 2 0 1.0

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

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

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

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

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

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

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

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

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

25 BSTS202P Qualitative Skills Practice II Soft Skill 1.0 0 0 3 0 1.5

Report On : 02-08-2024 03:18:55 PM Page 1 of 5



Discipline-linked Engineering Sciences

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BECE102L Digital Systems Design Theory Only 1.0 3 0 0 0 3.0

2 BECE102P Digital Systems Design Lab Lab Only 1.0 0 0 2 0 1.0

3 BECE204L Microprocessors and Microcontrollers Theory Only 1.0 3 0 0 0 3.0

4 BECE204P Microprocessors and Microcontrollers Lab Lab Only 1.0 0 0 2 0 1.0

5 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 BCSE203E Web Programming Embedded

Theory and Lab

1.0 1 0 4 0 3.0

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

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

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

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

8 BCSE301P Software Engineering Lab Lab Only 1.0 0 0 2 0 1.0

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

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

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

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

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

14 BCSE305L Embedded Systems Theory Only 1.0 3 0 0 0 3.0

15 BCSE306L Artificial Intelligence Theory Only 1.0 3 0 0 0 3.0

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

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

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

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

20 BCSE309L Cryptography and Network Security Theory Only 1.0 3 0 0 0 3.0

21 BCSE309P Cryptography and Network Security Lab Lab Only 1.0 0 0 2 0 1.0

Specialization Elective

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCSE310L IoT Architectures and Protocols Theory Only 1.0 3 0 0 0 3.0

2 BCSE311L Sensors and Actuator Devices Theory Only 1.0 2 0 0 0 2.0

3 BCSE311P Sensors and Actuator Devices Lab Lab Only 1.0 0 0 2 0 1.0
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Specialization Elective

4 BCSE312L Programming for IoT Boards Theory Only 1.0 2 0 0 0 2.0

5 BCSE312P Programming for IoT Boards Lab Lab Only 1.0 0 0 2 0 1.0

6 BCSE313L Fundamentals of Fog and Edge Computing Theory Only 1.0 3 0 0 0 3.0

7 BCSE314L Privacy and Security in IoT Theory Only 1.0 3 0 0 0 3.0

8 BCSE315L Wearable Computing Theory Only 1.0 3 0 0 0 3.0

9 BCSE316L Design of Smart Cities Theory Only 1.0 3 0 0 0 3.0

Projects and Internship

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCSE399J Summer Industrial Internship Project 1.0 0 0 0 0 1.0

2 BCSE497J Project - I Project 1.0 0 0 0 0 3.0

3 BCSE498J Project - II / Internship Project 1.0 0 0 0 0 5.0

4 BCSE499J One Semester Internship Project 1.0 0 0 0 0 14.0

Open Elective

sl.no Course Code Course Title Course Type Ver

sio

n

L T P J Credits

1 BCSE355L AWS Solutions Architect Theory Only 1.0 3 0 0 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
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Open Elective

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 BHUM231L Reproductive Choices for a Sustainable Society Theory Only 1.0 3 0 0 0 3.0

33 BHUM232L Introduction to Sustainable Aging Theory Only 1.0 3 0 0 0 3.0

34 BHUM233L Environmental Psychology Theory Only 1.0 3 0 0 0 3.0

35 BHUM234L Indian Psychology Theory Only 1.0 3 0 0 0 3.0

36 BHUM235E Psychology of Wellness Embedded

Theory and Lab

1.0 2 0 2 0 3.0

37 BMGT108L Entrepreneurship Theory Only 1.0 3 0 0 0 3.0

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

39 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 BCSE101N Introduction to Engineering Project 1.0 0 0 0 0 1.0

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

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

5 BSSC102N Indian Constitution Online Course 1.0 0 0 0 0 2.0
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Item 63/8 - Annexure - 5 

 
BCSE102P Structured and Object-Oriented Programming Lab L T P C 

  0 0 4 2 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To impart the basic constructs in structured programming and object-oriented 
programming paradigms. 

2. To inculcate the insights and benefits in accessing memory locations by 
implementing real world problems. 

3. To solve real world problems through appropriate programming paradigms. 
 

Course Outcome 

At the end of the course, students should be able to: 
1. Understand different programming language constructs and decision-making 

statements; manipulate data as a group. 
2. Recognize the application of modular programming approach; create user defined data 

types and idealize the role of pointers. 
3. Comprehend various elements of object-oriented programing paradigm; propose 

solutions through inheritance and polymorphism; identify the appropriate data structure 
for the given problem and devise solution using generic programming 
techniques. 

 

Indicative Experiments 

1. Programs using basic control structures, branching and looping 

2. Experiment the use of 1-D, 2-D arrays and strings and Functions 

3. Demonstrate the application of pointers 

4. Experiment structures and unions 

5. Programs on basic Object-Oriented Programming constructs. 

6. Demonstrate various categories of inheritance 

7. Program to apply kinds of polymorphism. 

8. Develop generic templates and Standard Template Libraries. 

Total Laboratory Hours 60 hours 

Text Book(s) 

1. Robert C. Seacord, Effective C: An Introduction to Professional C Programming, 
1st Edition, No Starch Press, 2020. 

Reference Book(s) 

1. Vardan Grigoryan and Shunguang Wu, Expert C++: Become a proficient programmer by 
learning coding best practices with C++17 and C++20's latest features, 1st Edition, 
Packt Publishing Limited, 2020. 

Mode of assessment: Continuous assessments and FAT. 

Recommended by Board of Studies 03.07.2021 

Approved by Academic Council No. 63 Date 23.09.2021 
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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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Item 63/8 - Annexure - 5 

 

 

BENG102P 

 
Pre-requisite 

Technical Report Writing ILITIPIC 

Io Io 2  11 
Technical English Communication Syllabus version 

1.0 

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 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 
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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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Discipline Linked Engineering Sciences 
 

Course Code Course Title L T P C 

BECE102L Digital Systems Design 3 0 0 3 

Pre-requisite Nil Syllabus version 
  1.0 

Course Objectives 

1. Provide an understanding of Boolean algebra and logic functions. 
2. Develop the knowledge of combinational and sequential logic circuit design. 
3. Design and model the data path circuits for digital systems. 
4. Establish a strong understanding of programmable logic. 
5. Enable the student to design and model the logic circuits using Verilog HDL. 

 

Course Outcome 

At the end of the course the student will be able to 
1. Optimize the logic functions using and Boolean principles and K-map. 
2. Model the Combinational and Sequential logic circuits using Verilog HDL. 
3. Design the various combinational logic circuits and data path circuits. 
4. Analyze and apply the design aspects of sequential logic circuits. 
5. Analyze and apply the design aspects of Finite state machines. 
6. Examine the basic architectures of programmable logic devices. 

 

Module:1 Digital Logic 8 hours 

Boolean Algebra: Basic definitions, Axiomatic definition of Boolean Algebra, Basic Theorems 
and Properties of Boolean Algebra, Boolean Functions, Canonical and Standard Forms, 
Simplification of Boolean functions. Gate-Level Minimization: The Map Method (K-map up to 
4 variable), Product of Sums and Sum of Products Simplification, NAND and NOR 
Implementation. Logic Families: Digital Logic Gates, TTL and CMOS logic families. 

 

Module:2 Verilog HDL 5 hours 

Lexical Conventions, Ports and Modules, Operators, Dataflow Modelling, Gate Level 
Modelling, Behavioural Modeling, Test Bench. 

 

Module:3 Design of Combinational Logic Circuits 8 hours 

Design Procedure, Half Adder, Full Adder, Half Subtractor, Full Subtractor, Decoders, 
Encoders, Multiplexers, De-multiplexers, Parity generator and checker, Applications of 
Decoder, Multiplexer and De-multiplexer. Modeling of Combinational logic circuits using 
Verilog HDL. 

 

Module:4 Design of data path circuits 6 hours 

N-bit Parallel Adder/Subtractor, Carry Look Ahead Adder, Unsigned Array Multiplier, Booth 
Multiplier, 4-Bit Magnitude comparator. Modeling of data path circuits using Verilog HDL. 

 

Module:5 Design of Sequential Logic Circuits 8 hours 

Latches, Flip-Flops - SR, D, JK & T, Buffer Registers, Shift Registers - SISO, SIPO, PISO, 
PIPO, Design of synchronous sequential circuits: state table and state diagrams, Design of 
counters: Modulo-n, Johnson, Ring, Up/Down, Asynchronous counter. Modeling of 
sequential logic circuits using Verilog HDL. 

 

Module:6 Design of FSM 4 hours 

Finite state Machine(FSM):Mealy FSM and Moore FSM , Design Example : Sequence 
detection, Modeling of FSM using Verilog HDL. 

 

Module:7 Programmable Logic Devices 4 hours 

Types of Programmable Logic Devices: PLA, PAL, CPLD, FPGA Generic Architecture. 
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Module:8 Contemporary issues 2 hours 
 

 

Total Lecture hours: 45 hours 

Textbook(s) 

1. M. Morris Mano and Michael D. Ciletti, Digital Design: With an Introduction to the 
Verilog HDL and System Verilog, 2018, 6th Edition, Pearson Pvt. Ltd. 

Reference Books 

1. Ming-Bo Lin, Digital Systems Design and Practice: Using Verilog HDL and FPGAs, 
2015, 2nd Edition, Create Space Independent Publishing Platform. 

2. Samir Palnitkar, Verilog HDL: A Guide to Digital Design and Synthesis, 2009, 2nd 
edition, Prentice Hall of India Pvt. Ltd. 

3. Stephen Brown and ZvonkoVranesic, Fundamentals of Digital Logic with Verilog 
Design, 2013, 3rd Edition, McGraw-Hill Higher Education. 

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 

BECE102P Digital Systems Design Lab 0 0 2 1 

Pre-requisite Nil Syllabus version 
  1.0 

Course Objective 

To apply theoretical knowledge gained in the theory course and get hands-on 
experience of the topics. 

 

Course Outcome 

At the end of the course the student will be able to 
1. Design, simulate and synthesize combinational logic circuits, data path circuits and 

sequential logic circuits using Verilog HDL. 
2. Design and implement FSM on FPGA. 
3. Design and implement small digital systems on FPGA. 

 

Indicative Experiments 

1. Characteristics of Digital ICs, Realization of Boolean expressions 2 hours 

2. Design and Verilog modeling of Combinational Logic circuits 4 hours 

3. Design and Verilog modeling of various data path elements - Adders 2 hours 

4. Design and Verilog modeling of various data path elements - Multipliers 2 hours 

5. Implementation of combinational circuits – (FPGA / Trainer Kit) 2 hours 

6. Implementation of data path circuit - (FPGA / Trainer Kit) 2 hours 

7. Design and Verilog modeling of simple sequential circuits like Counters 
and Shift registers 

2 hours 

8. Design and Verilog modeling of complex sequential circuits 2 hours 

9. Implementation of Sequential circuits - (FPGA / Trainer Kit) 2 hours 

10. Design and Verilog modeling of FSM based design – Serial Adder 2 hours 

11. Design and Verilog modeling of FSM based design – Traffic Light 
Controller / Vending Machine 

4 hours 

12. Design of ALU 4 hours 
 

Total Laboratory Hours 30 hours 

Mode of Assessment: Continuous Assessment 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 

BECE204L Microprocessors and Microcontrollers 3 0 0 3 

Pre-requisite BECE102L Syllabus version 
  1.0 

Course Objectives: 

1. To acquaint students with architectures of Intel microprocessors, microcontroller and 
ARM processors. 

2. To familiarize the students with assembly language programming in 8051 
microcontroller and ARM processor. 

3. To interface peripherals and I/O devices with the 8051 microcontroller. 
 

Course Outcome: 

At the end of the course, the student should be able to 
1. Comprehend the various microprocessors including Intel Pentium Processors 
2. Infer the architecture and Programming of Intel 8086 Microprocessor. 
3. Comprehend the architectures and programming of 8051 microcontroller. 
4. Deploy the implementation of various peripherals such as general purpose input/ 

output, timers, serial communication, LCD, keypad and ADC with 8051 microcontroller 
5. Infer the architecture of ARM Processor 
6. Develop the simple application using ARM processor. 

 

Module:1 Overview of Microprocessors 3 hours 

Introduction to Microprocessors, 8-bit/16-bit Microprocessor, Overview of Intel Pentium, I (i3, 
i5, i7) Series Processor. 

 

Module:2 Microprocessor Architecture and Interfacing: Intel x86 8 hours 

16-bit Microprocessor: 8086 - Architecture and Addressing modes, Memory Segmentation, 
Instruction Set, Assembly Language Processing, Programming with DOS and BIOS function 
calls, minimum and maximum mode configuration, Programmable Peripheral Interface 
(8255), Programmable Timer Controller (8254), Memory Interface to 8086. 

 

Module:3 Microcontroller Architecture: Intel 8051 7 hours 

Microcontroller 8051 - Organization and Architecture, RAM-ROM Organization, Machine 
Cycle, Instruction set: Addressing modes, Data Processing - Stack, Arithmetic, Logical; 
Branching – Unconditional and Conditional, Assembly programming. 

 

Module:4 Microcontroller 8051 Peripherals 5 hours 

I/O Ports, Timers-Counters, Serial Communication and Interrupts. 
 

Module:5 I/O interfacing with Microcontroller 8051 7 hours 

LCD, LED, Keypad, Analog-to-Digital Convertors, Digital-to-Analog Convertors, Sensor with 
Signal Conditioning Interface. 

 

Module:6 ARM Processor Architecture 5 hours 

ARM Design Philosophy; Overview of ARM architecture; States [ARM, Thumb, Jazelle]; 
Registers, Modes; Conditional Execution; Pipelining; Vector Tables; Exception handling. 

 

Module:7 ARM Instruction Set 8 hours 

ARM Instruction- data processing instructions, branch instructions, load store instructions, 
SWI Instruction, Loading instructions, conditional Execution, Assembly Programming. 

 

Module:8 Contemporary issues 2 hours 
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 Total Lecture hours: 45 hours 

Text Book(s) 

1. A.K. Ray, K.M. Bhurchandi, Advanced Microprocessor and Peripherals, 2012, 2nd 
Edition, Tata McGraw-Hill, India. 

2. Mohammad Ali Mazidi, Janice G. Mazidi, Rolin D. McKinlay, The 8051 
Microcontroller and Embedded Systems, 2014, 2nd Edition, Pearson, India. 

Reference Books 

1. Muhammad Ali Mazidi, ARM Assembly Language Programming & Architecture: 1, 
2016, 2nd Edition, Microdigitaled.com 

2. A. Nagoor Kani, 8086 Microprocessors and its Applications, 2017, Second Edition, Tata 
McGraw-Hill Education Pvt. Ltd., New Delhi, India. 

3. Joseph Yiu, The Definitive Guide to ARM® Cortex®-M0 and Cortex-M0+ Processors, 
2015, 2nd Edition, Elsevier Science & Technology, UK 

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 

BECE204P Microprocessors and Microcontrollers Lab 0 0 2 1 

Pre-requisite BECE102L Syllabus version 
  1.0 

Course Objectives 

1. To familiarize the students with assembly language programming using 
microprocessor and microcontroller. 

2. To familiarize the students with Embedded C language programming using 
microcontroller. 

3. To interface peripherals and I/O devices with the microcontroller and microprocessor. 
 

Course Outcome 

Student will be able to 
1. Showcase the skill, knowledge and ability of programming microcontroller and 

microprocessor using its instruction set. 
2. Expertise with microcontroller and interfaces including general purpose input/ output, 

timers, serial communication, LCD, keypad and ADC. 
 

Indicative Experiments [Experiments using 8086/8051/ARM] 

1 Assembly language programming of Arithmetic/logical operations. 6 hours 

2 Assembly language programming of memory operations. 4 hours 

3 Assembly language programming/ Embedded C programming for 
interfacing the peripherals: 
General purpose input/ output, timers, serial communication, LCD, 
keypad and ADC. 

 

10 hours 

4 Hardware implementation of peripheral interfacing: 
General purpose input/ output, timers, serial communication, LCD, 
keypad and ADC. 

10 hours 

Total Laboratory Hours 30 hours 

Mode of Assessment: Continuous Assessment 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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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 



 

 

Discipline Core 
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Course Code Course Title L T P C 

BCSE203E Web Programming 1 0 4 3 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To convey the Internet and Its Application in Real world. 
2. To introduce the fundamentals of web programming through HTML and CSS. 
3. To establish the application of Javascript in designing interactive web pages. 
4. To investigate various elements of ReactJS and design user interfaces to deploy in 

the real time. 

Course Outcomes 

At the end of this course students will be able to: 
1. Apply various elements of HTML and CSS. 
2. Design interactive web pages using JavaScript. 
3. Create Dynamic Web Applications using ReactJS. 
4. Deploy and host web applications in Local Servers or Cloud platforms. 

 

Module:1 Introduction 2 hours 

World wide web and its evolution - E-mail, Telnet, FTP, E–commerce, Cloud Computing, 
Video conferencing - Internet service providers, IP Address, URL, Domain Name Servers - 
Web Browsers, Search Engine -Web Server vs Application Server. 
Module:2 Hypertext Markup Language 2 hours 

HTML Tags, Structure, HTML Coding Conventions - Block Elements, Text Elements, Code- 
Related Elements, Character References - Lists, Images, section, article, and aside 
Elements - nav and a Elements - header and footer Elements. 
Module:3 Cascading Style Sheets 2 hours 

CSS Overview - CSS Rules, CSS Syntax and Style - Class Selectors, ID Selectors, span 
and div Elements - Cascading, style Attribute, style Container, External CSS Files - CSS 
Properties: Color Properties, Font Properties, line-height Property, Text Properties, Border 
Properties. Element Box, padding Property, margin Property - Hosting a Website and GIT. 
Module:4 JavaScript 3 hours 

Hello World Web Page - Buttons, Functions, Variables, Identifiers - Assignment Statements 
and Objects - Document Object Model, Forms: form Element, Controls, Text Control 
Accessing a Form’s Control Values, reset and focus Methods – Event Handler Attributes: 
onchange, onmouseover, onmouseout. 

Module:5 Advanced JavaScript 2 hours 

While Loop, External JavaScript Files, do Loop, Radio Buttons, Checkboxes, for Loop - 
fieldset and legend Elements- Manipulating CSS with JavaScript- Using z-index to Stack 
Elements-Textarea Controls - Pull-Down Menus- List Boxes- Canvas and Drawing - Event 
Handler and Listener. 

Module:6 ReactJS 2 hours 

React Environment Setup - ReactJS Basics  - React JSX - React Components: React 
Component API - React Component Life Cycle - React Constructors - React Dev Tools - 
React Native vs ReactJS. 
Module:7 Advanced ReactJS 2 hours 

React Dataflow: React State - React Props - React Props Validation - Styling React - Hooks 
and Routing - Deploying React - Case Studies for building dynamic web applications. 

 

 Total Lecture hours: 15 hours 

Text Book(s) 

1. Dean, J., Web Programming with HTML5, CSS, and JavaScript. Jones & Bartlett 
Learning, 2018. 
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2. Minnick, C. Beginning ReactJS foundations building user interfaces with ReactJS: 
An Approachable Guide, OReillly, 2022. 

Reference Books 

1. Harvey M Deitel, Paul J Deitel and Tem R Nieto, Internet and World Wide Web How to 
Program, Pearson, 6th Edition, 2020. 

2. Rebah, H.B., Boukthir, H. and Chedebois, A., Website Design and Development with 

HTML5 and CSS3. John Wiley & Sons, 2022. 

Mode of Evaluation: Written Assignment, Quiz. 

Indicative Experiments  

1. Explore various terminologies related to Internet (ISP, Email, Telnet, FTP, Web 
browsers, Search Engines) 

2. Experiment the use of basic HTML elements. 

3. Demonstrate the applications of Lists, Tables, Images, Section, article and aside 
elements. 

4. Investigate the various components of CSS. 

5. Develop web pages using HTML and various elements of CSS. 

6 Designing simple dynamic webpages using Javascript. 

7. Build web pages using While Loop, External JavaScript Files, do Loop, Radio Buttons, 
Checkboxes, for Loop - fieldset and legend Elements. 

8. Manipulating CSS with JavaScript- Using z-index to Stack Elements-Textarea 
Controls - Pull-Down Menus- List Boxes- Canvas and Drawing - Event Handler and 
Listener. 

9. React Environment Setup - ReactJS Basics - React JSX - React Components: React 
Component API. 

10. Understand React Component Life Cycle and apply React Constructors - React Dev 
Tools - React Native vs ReactJS. 

11. Envisage React Dataflow: React State - React Props - React Props Validation - 
Styling React - Hooks and Routing. 

12. Deploying React - Case Studies for building dynamic web applications. 

Total Laboratory Hours 60 hours 

Text Book 

1. Laura Lemay, Rafe Colburn and Jennifer Kyrnin, Mastering HTML, CSS and 
Javascript Web Publishing, BPB Publication, 1st Edition, 2016. 

Reference Books 

1. Alex Banks and  Eve Porcello, Learning React: Functional Web  Development with 
React and Redux, O’Reilly Publishers, 1st Edition, 2017. 

Mode of assessment: Continuous Assessments, FAT 

Recommended by Board of Studies 26-07-2022 

Approved by Academic Council No. 67 Date 08-08-2022 
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BCSE310L IoT Architectures and Protocols L T P C 

  3 0 0 3 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To impart knowledge on the infrastructure, sensor technologies and networking 
technologies of Internet of Things. 

2. To analyze, design and develop solutions for Internet of Things. 
3. To explore the real-life aspects of Internet of Things. 

Course Outcomes 

At the end of this course, student will be able to: 
1. Identify the hardware and software components, challenges of Internet of Things. 
2. Assess different Internet of Things technologies and their applications. 
3. Design basic circuits using sensors interfacing, data conversion process and shield 

libraries to interface with the real world. 
4. Build and demonstrate the project successfully by sensor requirements, coding, 

emulating and testing. 
 

Module:1 IoT Fundamentals 5 hours 

Definition and Characteristics of Internet of Things (IoT) - Challenges and Issues - Physical 
Design of IoT - Logical Design of IoT - IoT Functional Blocks. 

 

Module:2 IoT Communication Architectures and Protocols 7 hours 

Control Units – Communication modules – Bluetooth – Zigbee – WiFi – GPS - IoT Protocols 
(IPv6, 6LoWPAN, RPL, CoAP) – MQTT - Wired Communication - Power Sources. 

 

Module:3 Technologies Behind IoT 5 hours 

Four pillars of IoT paradigm: RFID, Wireless Sensor Networks, Supervisory Control and Data 
Acquisition (SCADA) - M2M - IoT Enabling Technologies: BigData Analytics, Cloud 
Computing, Embedded Systems. 

 

Module:4 Programming the Microcontroller for IoT 5 hours 

Working principles of sensors – IoT deployment for Raspberry Pi /Arduino/Equivalent 
platform – Reading from Sensors, Communication: Connecting microcontroller with mobile 
devices - Communication through Bluetooth - WiFi and USB - Contiki OS - Cooja Simulator. 

 

Module:5 Resource Management in IoT 5 hours 

Scalability: Network Configuration Protocol, Open vSwitch Database Management Protocol - 
Routing and Protocols: Collection Tree, LOADng. 

 

Module:6 IoT to Web of Things 9 hours 

Scope of Web of Things (WoT) – IoT Data Management: Set up cloud environment, Cloud 
access from sensors, Data Analytics Platforms for IOT- Resource Identification: Richardson 
Maturity Model - REST API. 

 

Module:7 Applications of IoT 7 hours 

Business models for IoT - Green energy buildings and infrastructure - Smart farming - Smart 
retailing and Smart fleet management 

 

Module:8 Contemporary Issues 2 hours 
 Total Lecture hours: 45 hours 
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Text Book(s) 

1. Simone Cirani, Gianluigi Ferrari, Marco Picone, Luca Veltri. Internet of Things: 
Architectures, Protocols and Standards, 2019, 1st Edition, Wiley Publications, USA. 

Reference Books 

1. 

 
 

2. 

Bahga, Arshdeep, and Vijay Madisetti. Internet of Things: A Hands-on Approach, 
2014,1st Edition, Universities press, India. 
Vlasios Tsiatsis, Jan Holler, Catherine Mulligan, Stamatis Karnourskos and David Boyle. 
Internet of Things: Technologies and Applications for a New Age of Intelligence, 2018, 
2nd Edition, Academic Press, USA. 

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

Recommended by Board of Studies 04-03-2022 

Approved by Academic Council No. 65 Date 17-03-2022 

https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=Vlasios%2BTsiatsis&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VOIBc8uys5KKKtO1ZLKTrfST8vOz9cuLMktKUvPiy_OLsq0SS0sy8osWsQqE5SQWZ-YXK4QUZyaWFGcW72BlBADPUNrfUwAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoAXoECBYQAw
https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=Jan%2BHoller&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VOIBc40rcwyKq3K0ZLKTrfST8vOz9cuLMktKUvPiy_OLsq0SS0sy8osWsXJ5JeYpeOTn5KQW7WBlBAD-xCSyTQAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoAnoECBYQBA
https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=Catherine%2BMulligan&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VIJyDcrMcpJzTLRkspOt9JPy87P1y4syS0pS8-LL84uyrRJLSzLyixaxCjknlmSkFmXmpSr4lubkZKYn5u1gZQQAkdv97FYAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoA3oECBYQBQ
https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=Stamatis%2BKarnourskos&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VIJwk4uLDI3S0i20ZLKTrfST8vOz9cuLMktKUvPiy_OLsq0SS0sy8osWsYoElyTmJpZkFit4Jxbl5ZcWFWfnF-9gZQQAAM5nPFgAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoBHoECBYQBg
https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=David%2BBoyle&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VOLUz9U3MMkoNMzTkslOttJPys_P1i8vyiwpSc2LL88vyrZKLC3JyC9axMrtkliWmaLglF-Zk7qDlREAvTAvk0sAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoBXoECBYQBw
https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=David%2BBoyle&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VOLUz9U3MMkoNMzTkslOttJPys_P1i8vyiwpSc2LL88vyrZKLC3JyC9axMrtkliWmaLglF-Zk7qDlREAvTAvk0sAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoBXoECBYQBw
https://www.google.com/search?sxsrf=AOaemvI2q5wSNOWXWD264bgEIwFpv4GwLw%3A1642565193817&q=David%2BBoyle&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEwzKUy3MC20VOLUz9U3MMkoNMzTkslOttJPys_P1i8vyiwpSc2LL88vyrZKLC3JyC9axMrtkliWmaLglF-Zk7qDlREAvTAvk0sAAAA&sa=X&ved=2ahUKEwjw8JaX-Lz1AhUKzzgGHeveBLAQmxMoBXoECBYQBw
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BCSE311L Sensors and Actuator Devices L T P C 

  2 0 0 2 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To create a conceptual understanding of the basic principles of sensors, actuators, and 
their operations 

2. To analyze the real-world problems and provide solutions using sensors and actuators 
3. To promote awareness regarding recent developments in the fields of sensors and 

actuators 
 

Course Outcomes 

At the end of this course, student will be able to: 
1. Classify different Sensors & Actuators based on various physical phenomena and 

differentiate their performance characteristics 
2. Analyze the working principles of thermal, optical & electric sensors and actuators to 

interpret their mathematical model 
3. Interpret the functional principles of magnetic, thermal & Chemical sensors and 

actuators to interpret their mathematical model 
4. Select the relevant sensors and actuators to design real-time data acquisition from 

ambience via case studies 
 

Module:1 Overview of Sensors and Actuators 4 hours 

The five senses: vision, hearing, smell, taste, and touch – Definitions: Sensors & Actuators – 
Overview of Sensor and Actuator classifications – Performance characteristics of Sensors & 
Actuators: Transfer Function, Range, Span, Input and Output Full Scale, Resolution, and 
Dynamic Range - Calibration & Reliability 

Module:2 Temperature Sensors and Thermal Actuators 3 hours 

Thermoresistive sensors: Thermistors, Resistance temperature, and silicon resistive 
sensors – Thermoelectric sensors – Other Temperature sensors: Optical and Acoustical – 
Thermomechanical Sensors and Actuators – Case study: Breath analyzer using temperature 

Module:3 Optical Sensors and Actuators 4 hours 

Principles of Optics: Optical units – Quantum effects – Quantum-based Optical sensors – 
Photoelectric sensors – Charge coupled device (CCD) based – Thermal-based Optical 
sensors – Active infrared (AFIR) sensors – Optical Actuators – Case study: Liquid Level 
Indicator using Optical Sensors 
Module:4 Electric and Magnetic Sensors and Actuators 4 hours 

Principles of Electric and Magnetic fields: Basic units – The Electric field: Capacitive Sensors 
& Actuators – Magnetic sensors and actuators – Magnetoresistance – Magnetostrictive 
Sensors and Actuators – Magnetometers – Magnetic actuators: Voice Coil Actuators, Motors 
as Actuators & Magnetic Solenoid Actuators and Magnetic Valves – Case Study: Speed 
sensing and odometer in a car using smart sensors 

Module:5 Mechanical Sensors and Actuators 5 hours 

Definitions and units – Force Sensors: Strain Gauges, Semiconductor Strain Gauges & Tactile 
Sensors – Accelerometers: Capacitive Accelerometers, Strain Gauge Accelerometers & 
Magnetic Accelerometers – Pressure Sensors: Mechanical, Piezoresistive, Capacitive & 
Magnetic – Velocity sensing – Inertial sensors and actuators: 
Mechanical or Rotor & Optical Gyroscopes – Case study: Tire-pressure monitoring system 
using smart sensors 
Module:6 Acoustic Sensors and Actuators 3 hours 



Agenda Item 65/39 - Annexure - 35 

Proceedings of the 65th Academic Council (17.03.2022) 1011 

 

 

 
 

 

Definitions and units – Elastic waves and their properties – Microphones: Carbon, Magnetic, 
Ribbon and Capacitive Microphones – Piezoelectric effect – Piezoelectric Sensors – Acoustic 
Actuators: Loudspeakers, Headphones and Buzzers - Magnetic and Piezoelectric – Ultrasonic 
sensors and actuators – Case Study: Ultrasonic parking system 

Module:7 Chemical Sensors and Actuators 5 hours 

Chemical units and Definitions – Electrochemical sensors: Metal Oxide Sensors and Solid 
Electrolyte Sensors – Potentiometric smart sensors: Glass Membranes, Soluble Inorganic Salt 
Membrane and Polymer - Immobilized Ionophore Membranes sensors – Thermochemical, 
Optical, Mass humidity gas sensors – Chemical Actuators: The Catalytic 
Converter - The Airbag System using smart sensors – Case study: Water quality monitoring 
system 
Module:8 Contemporary Issues 2 hours 

 Total Lecture hours: 30 Hours 

Text Book(s) 

1. Nathan Ida, “Sensors, Actuators and their Interfaces - A Multidisciplinary 
Introduction”, 2020, 2nd Edition, IET, United Kingdom. 

Reference Books 

1. Jacob Fraden, “Handbook of Modern Sensors Physics, Designs, and Applications”, 
2016, 5th Edition, Springer, Switzerland. 

2. Subhas Chandra Mukhopadhyay, Octavian Adrian Postolache, Krishanthi P. 
Jayasundera, Akshya K. Swain, “Sensors for Everyday Life Environmental and Food 
Engineering”, 2017, Volume 23, Springer, Switzerland. 

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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BCSE311P Sensors and Actuator Devices Lab L T P C 

  0 0 2 1 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To create a conceptual understanding of the basic principles of sensors, actuators, 
and their operations 

2. To analyze the real-world problems and provide solutions using sensors and 
actuators 

3. To promote awareness regarding recent developments in the fields of sensors and 
actuators 

Course Outcome 

At the end of this course, student will be able to: 

1. Classify different Sensors & Actuators based on various physical phenomena and 
learn various sensor calibration techniques 

2. Select the relevant sensors and actuators to design real-time data acquisition from 
ambience via case studies 

Indicative Experiments 

1. Hands-on with the Arduino Programming Environment (IDE) and the 
different Sensors and Actuators available with the Arduino Kit 

2. Design a data logger with different types of sensors and learn various 
sensor calibration techniques 

3. Design and implementation of Breath analyzer   using temperature 
sensors 

4. Design and implementation of Liquid Level Indicator using optical 
Sensors 

5. Design and implementation of odometer prototype to sense speed of an 
automobile 

6. Design and implementation of a prototype to monitor real-time tire- 
pressure 

7. Develop and validate a prototype for sensing PH and humidity 
parameters using polymer-based sensors 

8. Design and demonstrate a water quality monitoring system 

9. Demonstrate a simple parking system using ultrasonic sensors 

Total Laboratory Hours 30 hours 

Text Book(s) 

1. Volker Ziemann, “A Hands-On Course in Sensors Using the Arduino and 
Raspberry Pi”, 2018, 1st Edition, CRC Press, United States. 

Reference Books 

1. Inamuddin, Rajender Boddula, Abdullah M. Asiri, “Actuators and Their Applications: 
Fundamentals, Principles, Materials, and Emerging Technologies”, 2020, 1st 
Edition, Wiley-Scrivener, United States. 

2. Peng Zhang, "Industrial Control Technology: A Handbook for Engineers and 
Researchers", 2008, 1st Edition, William Andrew Inc, United States. 

Mode of Evaluation: CAT / Mid-Term Lab/ FAT 

Recommended by Board of Studies 04-03-2022 

Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE312L Programming for IoT Boards L T P C 

  2 0 0 2 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To introduce Internet of Things (IoT) environment and its technologies for designing smart 
systems 
2. To explore open-source computer hardware/software platform, development and 
debugging environment, programming constructs and necessary libraries 
3. To learn embedded programming constructs and real time systems 

 

Course Outcome 

At the end of this course, student will be able to: 
1. Investigate various challenges and explore open source hardware prototyping platforms 
for designing IoT devices 
2. Understand basic circuits, sensors and interfacing, data conversion process and shield 
libraries to interface with the real world 
3. Program SBC by exploring protocols, data conversion process, API and expansion boards 
for practical IoT devices using Python 
4. Learn embedded programming constructs and constraints in real time systems for real 
world socio-economic problems 

 

Module:1 IoT Ecosystem 3 hours 

Challenges and Levels of implementation - Enabling Technologies - Overview of Processing 
Elements and Peripherals 
Module:2 Programming for Prototyping Boards 4 hours 

Environment: Board, IDE, shields – Programming: syntax, variables, types, operators, 
constructs and functions – Sketch: skeleton, compile and upload, accessing pins – 
debugging: UART communication protocol and serial library 

Module:3 Interfacing for Prototyping Boards 5 hours 

Circuits: design, wiring, passive components - sensors and actuators: interfacing, read and 
write - software libraries – shields - interfacing and libraries 

Module:4 Programming for Single Board 
Computers 

4 hours 

Board schematic – setup - configure and use - OS implications: linux - basics, file system 
and processes - shell CLI – GUI - Programming API's - RPi.GPIO - PWM library to access 
pins -Tkinter. 

Module:5 Interfacing with Single Board Computers 5 hours 

Networking - Internet Connectivity - Standard Internet Protocols – MQTT – CoAP - Networking 
Socket Interface - Cloud - Public APIs and SDK's for accessing cloud services - Social 
Network APIs - Interfacing - sensors and actuators - Pi Camera - Servo - APIs for 
data conversion. 

Module:6 Embedded Programming and RTOS 4 hours 

MCU – GPIO – WDT - timers/counters - I/O - A/D - D/A – PWM – Interrupts – Memory - 
serial communication UART - I2C – SPI - Peripheral Interfacing OS – basics – types – tasks 
– process - threads (POSIX Threads) - thread preemption - Preemptive Task Scheduling 
Policies - Priority Inversion - Task communication - Task Synchronization issues - racing and 
deadlock - binary and counting semaphores (Mutex example) - choosing RTOS 

Module:7 Real World Projects 3 hours 

IoT Integrated Primary Health Care - Face Detection by AI - Cloud IoT Systems for Smart 
Agriculture - Smart Home Gadgets - Autonomous Car Features – speed and horn intensity 
control 

Module:8 Contemporary Issues 2 hours 
 Total Lecture hours: 30 hours 



Agenda Item 65/39 - Annexure - 35 

Proceedings of the 65th Academic Council (17.03.2022) 1014 

 

 

 
 

 
Text Book(s) 

1. Yamanoor, Sai, and Srihari Yamanoor. Python Programming with Raspberry Pi, 
2017, 1st edition, Packt Publishing Ltd,. UK 

Reference Books 

1. Donald Norris, The Internet of Things: Do-It-Yourself Projects with Arduino, Raspberry 
Pi, and BeagleBone Black, 2015, 1st edition, McGraw Hill Education, India 

2. Marco Schwartz, Home Automation with Arduino, 3rd edition, Open Home Automation 
2014. Schwartz, Marco. Internet of things with arduino cookbook, 2016, 1st edition, 
Packt Publishing Ltd., UK 

3. Kooijman, Matthijs. Building Wireless Sensor Networks Using Arduino, 2015, 1st edition, 
Packt Publishing Ltd., UK 

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) 1015 

 

 

 
 

 
BCSE312P Programming for IoT Boards Lab L T P C 

  0 0 2 1 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To introduce Internet of Things (IoT) environment and its technologies for designing smart 
systems 
2. To explore open-source computer hardware/software platform, development and 
debugging environment, programming constructs and necessary libraries 
3. To learn embedded programming constructs and real time systems 

 

Course Outcome 

At the end of this course, student will be able to: 
1. Use open-source hardware prototyping platform and peripherals for building digital 
devices and interactive objects that can sense and control the physical world. 
2. Program SBC for practical IoT devices using Python and explore protocols, data 
conversion process, API’s and expansion boards for real world interaction. 

 

Indicative Experiments 

1. Introduction to IoT Development Kit and Development Environment 

2. Internet Controlled LEDs 

3. Temperature Logger 

4. Home Automation 

5. Soil Moisture Sensor 

6. Light Color Control 

7. Home Security System 

8. Parking Sensor 

9. Motor Control 

10. Water Level Control 

11. Street Light Control 

Total Laboratory Hours 30 hours 

Text Book(s) 

1. 
 
2. 

Yamanoor, Sai, and Srihari Yamanoor. Python Programming with Raspberry Pi, 
2017,1st edition, Packt Publishing Ltd,UK. 
Donald Norris, The Internet of Things: Do-It-Yourself Projects with Arduino, Raspberry 
Pi, and BeagleBone Black, 2015,1st edition,McGraw Hill Education, USA. 

Reference Books 

1. Schwartz, Marco. Home Automation with Arduino: Automate your Home using Open- 
Source Hardware. 2013, 1st Edition, CreateSpace Independent Publishing, USA. 

2. Kooijman, Matthijs. Building Wireless Sensor Networks Using Arduino, 2015, 1st 
edition, Packt Publishing Ltd, UK. 

Mode of Evaluation: CAT / Mid-Term Lab/ FAT 

Recommended by Board of Studies 04-03-2022 

Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE313L Fundamentals of Fog and Edge Computing L T P C 

  3 0 0 3 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To introduce IoT enabling technologies and its opportunities. 
2. To review underlying technologies, limitations, and challenges along with performance 
metrics 

and discuss generic conceptual framework in fog computing. 
3. To impart the knowledge to log the sensor data and to perform further data analytics. 

 

Course Outcome 

At the end of this course, student will be able to: 
1. Explore technologies behind the communication and management of fogs and edge 
resources. 
2. Learn the techniques for storage and computation in fogs, edges, 5G and clouds. 
3. Implement Internet of Everything (IoE) applications through fog computing architecture 
and use optimization techniques for the same. 
4. Analyze the performance and issues of the applications developed using fog and edge 
architecture. 

 

Module:1 Internet of Things (IoT) and New Computing Paradigms 6 Hours 

Introduction - Relevant Technologies - Fog and Edge Computing Completing the Cloud - 
Hierarchy of Fog and Edge Computing - Business Models – Edge Computing Platforms - 
Opportunities and Challenges 

Module:2 Challenges in Federating Edge Resources 6 Hours 

Introduction - Methodology - Integrated C2F2T Literature by Modeling Technique - 
Integrated C2F2T Literature by Use - Case Scenarios - Integrated C2F2T Literature by 
Metrics – Threads - Standards 

Module:3 Orchestration of Network Slices in Fog, Edge, and Clouds 6 Hours 

Introduction – Background - Network Slicing - Network Slicing in Software-Defined Clouds- 
Network Slicing Management in Edge and Fog - Internet of Vehicles (IoV): Architecture, 
Protocols and Seven-layer security model architecture for Internet of Vehicles - IoV: Network 
Models, Challenges and future aspects 

Module:4 Optimization Problems in Fog and Edge Computing 6 Hours 

Preliminaries - The Case for Optimization in Fog Computing-Formal Modeling Framework for 
Fog Computing – Metrics - Further Quality Attributes - Optimization Opportunities along the 
Fog Architecture - Optimization Opportunities along the Service Life Cycle - Toward a 
Taxonomy of Optimization Problems in Fog Computing 

Module:5 Middleware for Fog and Edge Computing 6 Hours 

Need for Fog and Edge Computing Middleware - Design Goals-State-of-the-Art Middleware 
Infrastructures - System Model - Case Study. 
Module:6 Technologies in Fog Computing 7 Hours 

Fog Data Management - Smart Building - Predictive Analysis with FogTorch - Machine 
Learning in Fog Computing - Data Analytics in the Fog - Data Analytics in the Fog Architecture. 

Module:7 Applications of Fog and Edge Computing 6 Hours 

Exploiting Fog Computing in Health Monitoring-Smart Surveillance Video Stream Processing 
at the Edge for Real - Time Human Objects Tracking-Fog Computing Model for Evolving Smart 
Transportation Applications - Testing Perspectives of  Fog - Based IoT 
Applications - Legal Aspects of Operating IoT Applications in the Fog 
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Module:8 Contemporary Issues 2 Hours 

 

 Total Lecture hours: 45 Hours 

Text Book(s) 

1. Buyya, Rajkumar, and Satish Narayana Srirama, Fog and Edge computing: 
Principles and Paradigms, 2019, 1st edition, John Wiley & Sons, USA. 

Reference Books 

1. Bahga, Arshdeep, and Vijay Madisetti, Cloud computing: A hands-on approach, 2014, 
2ndedition, CreateSpace Independent Publishing Platform, USA. 

2 OvidiuVermesan, Peter Friess, “Internet of Things –From Research and Innovation to 
Market Deployment”, 2014, 1st edition, River Publishers, India. 

Mode of Evaluation: CAT / Digital 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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BCSE314L Privacy and Security in IoT L T P C 

  3 0 0 3 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

1. To impart knowledge on the state-of-the-art methodologies and Security in Internet of 
Things (IoT). 

2. To understand the Privacy Preservation and Trust Models in Internet of Things (IoT). 
3. To study the Internet of Things (IoT) Security protocols and Security framework. 

 

Course Outcome 

At the end of this course, student will be able to: 
1. Identify different Internet of Things technologies and their applications. 
2. Assess the need for Privacy and security model for the Internet of Things. 
3. Explore various Trust Model for IoT and customize real time data for IoT applications. 
4. Design security framework and solve IoT security issues. 

 

Module:1 Security in IoT 3 hours 

IoT security: Vulnerabilities, Attacks and Countermeasures - Security Engineering for IoT 
development - IoT security lifecycle. 

Module:2 Network Robustness and Malware Propagation Control in IoT 5 hours 

Network Robustness - Fusion Based Defense Scheme - Sequential Defense Scheme - 
Location Certificate Based Scheme - Sybil node detection scheme - Formal Modeling and 
Verification -Sybil Attack Detection in Vehicular Networks - Performance evaluation of various 
Malware Dynamics Models - Analysis of Attack Vectors on Smart Home Systems. 

Module:3 Blockchain Technology in IoT 7 hours 

Technical Aspects - Integrated Platforms for IoT Enablement - Intersections between IoT 
and Distributed Ledger - Testing at scale of IoT Blockchain Applications - Access Control 
Framework for Security and Privacy of IoT - Blockchain Applications in Healthcare. 
Module:4 Privacy Preservation in IoT 8 hours 

Privacy Preservation Data Dissemination: Network Model, Threat Model - Problem 
formulation and definition - Baseline data dissemination - Spatial Privacy Graph based data 
dissemination -Experiment Validation - Smart building concept-Privacy Threats in Smart 
Building - Privacy Preserving Approaches in Smart Building - Smart Meter Privacy 
Preserving Approaches. 

Module:5 Privacy Protection in IoT 6 hours 

Lightweight and Robust Schemes for Privacy Protection in IoT Applications: One Time Mask 
Scheme, One Time Permutation Scheme - Mobile Wireless Body Sensor Network - 
Participatory Sensing 

Module:6 Trust Models for IoT 7 hours 

Trust Model Concepts - Public Key Infrastructures Architecture Components - Public Key 
Certificate Formats - Design Considerations for Digital Certificates - Public Key Reference 
Infrastructure for the IoT - Authentication in IoT - Computational Security for IoT. 

Module:7 Security Protocols for IoT Access Networks 7 hours 

Time Based Secure Key Generation -Security Access Algorithm: Unidirectional, Bidirectional 
Transmission - Cognitive Security - IoT Security Framework - Secure IoT Layers - Secure 
Communication Links in IoT - Secure Resource Management, Secure IoT Databases. 
Module:8 Contemporary Issues 2 hours 
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 Total Lecture hours: 45 hours 

Text Book(s) 

1. Hu, Fei. Security and Privacy in Internet of Things (IoTs): Models, Algorithms, and 
Implementations, 2016, 1st edition, CRC Press, USA. 

Reference Books 

1 Russell, Brian and Drew Van Duren. Practical Internet of Things Security, 2016,1st 
edition, PACKT Publishing Ltd, UK 

2 Kim, S., Deka, G. C., & Zhang, P. (2019). Role of blockchain technology in IoT 
applications. Academic Press. 

3 Whitehouse O Security of things: An Implementers’ guide to cyber-security for internet 
of things devices and beyond, 2014, 1st edition, NCC Group, UK. 

Mode of Evaluation: CAT, Digital 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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BCSE315L Wearable Computing L T P C 

  3 0 0 3 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives 

4. To explore Wearable components and building blocks of Wearable Computing. 
5. To enumerate the details of Body Sensor Networks (BSN). 
6. To Integrate Wearable and Cloud Computing for BSN applications. 

 

Course Outcomes 

At the end of this course, student will be able to: 
6. Learn about software, hardware tools, protocols and components required for 

Wearable Computing. 
7. Understand basics of Body Sensor Networks (BSN) and its Programming 

Framework. 
8. Gain Knowledge about Cloud assisted BSN. 
9. Learn About the necessary tools required for BSN applications. 

 

Module:1 Introduction to Wearable Components 5 hours 

History - Internet of Things and Wearables - Wearables’ Mass Market Enablers - Human 
Computer Interface and Human Computer Relationship - A Multi Device World. 
Module:2 Building Blocks for Wearable Computing 7 hours 

Bluetooth Low Energy (BLE) - Embedded Software Programming - Sensors for Wearables - 
Android Wear: Notification Settings and Control, Wear Network - Android Wear API: 
DataItem – DataMapItem – DataMap - Google Fit API: main package - data sub package 
Module:3 Body Sensor Networks 6 hours 

Typical m‐Health System Architecture - Hardware Architecture of a Sensor Node - 
Communication Medium - Power Consumption Considerations - Communication Standards - 
Network Topologies - Commercial Sensor Node Platforms - Bio-physiological Signals and 
Sensors - BSN Application Domains - Developing BSN Applications - Programming 
Abstractions - Requirements for BSN Frameworks - BSN Programming Frameworks 

Module:4 Autonomic and Agent‐Oriented Body Sensor 
Networks 

7 hours 

Task‐Oriented Programming in BSNs - SPINE framework - Task‐Based Autonomic 

Architecture - Autonomic Physical Activity Recognition -   Agent‐Oriented   Computing and 
Wireless Sensor Networks - Mobile Agent Platform for Sun SPOT (MAPS) - Agent‐ Based 
Modeling and Implementation of BSNs - Reference Architecture for Collaborative 
BSNs - C‐SPINE: A CBSN Architecture 

Module:5 Integration of Wearable and Cloud Computing 7 hours 

Background - Motivations and Challenges- Reference Architecture for Cloud‐Assisted 
BSNs - BodyCloud: A Cloud‐based Platform for Community BSN Applications - Engineering 
Body Cloud Applications - SPINE Based Design Methodology 
Module:6 SPINE‐Based Body Sensor Network Applications 6 hours 

Introduction – Background - Physical Activity Recognition - Step Counter - Emotion 
Recognition - Handshake Detection - Physical Rehabilitation 
Module:7 Installing SPINE 5 hours 

Introduction - SPINE1.x - Install SPINE 1.x - Use SPINE - Run a Simple Desktop Application 
Using SPINE1.3 - SPINE Logging Capabilities - SPINE2 - Install SPINE2 - Use the SPINE2 
API - Run a Simple Application Using SPINE2 
Module:8 Contemporary Issues 2 hours 

 

 Total Lecture hours: 45 hours 
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Text Book(s) 

1. Fortino, Giancarlo, Raffaele Gravina, and Stefano Galzarano, Wearable computing: 
from modelling to implementation of wearable systems based on body sensor networks, 
2018, 1st edition, John Wiley & Sons, USA 

Reference Books 

1. Sanjay M. Mishra, Wearable Android™: Android wear & Google Fit app development, 
2015, 1st edition, John Wiley & Sons, USA 

2. Barfield, Woodrow, ed. Fundamentals of wearable computers and augmented reality, 
2015, 1st edition, CRC press, USA 

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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BCSE316L Design of Smart Cities L T P C 

  3 0 0 3 

Pre-requisite NIL Syllabus version 
  1.0 

Course Objectives: 

1. To understand the basic concepts of smart cities and their energy sustainability in 
urban planning. 

2. To analyze the security, privacy, and ethics in smart cities planning and 
development. 

3. To perform process control and project management in smart cities. 

Course Outcome: 

At the end of this course, student will be able to: 
1. Ascertain and describe the basic concepts of smart and sustainable cities. 
2. Comprehend the knowledge of urban planning and sustainability in smart cities. 
3. Analyze the security issues and challenges of smart cities and their advancements. 
4. Incorporate project management, planning, and stack holders in the design and 

development of smart cities. 
5. Investigate the various ICT and data analytics to connect government, urban 

planners, universities, city developers, and communities. 
Module:1 Smart City 6 hours 

Smart City - Complexities of Smart Cities - Urban Network - Sensor Network - Role of Urban 
Networks - Trends in Urban Development - Community Resource Sensing. 

 

Module:2 Urban Planning 6 hours 

Urban Planning - Databases - Principles of Urban Planning - Data Organization - Role of 
Planning in Smart Cities - Case Studies. 

 

Module:3 Energy Sustainability in Smart Cities 6 hours 

Energy - Decision Making - Energy as a catalyst for Sustainable Transformation - Cohesion 
and efficiency of smart cities. 

 

Module:4 Security, Privacy and Ethics in Smart Cities 6 hours 

Security challenges in smart cities - Security threats in smart cities - IoT related safety 
measures for a safer smart city. 

 

Module:5 Smart Cities Planning and Development 6 hours 

City Planning - Understanding Smart Cities - Dimensions of Smart Cities - Global standards 
and performance benchmark of smart cities - Financing smart cities development - 
Governance of smart cities. 

 

Module:6 Process Control and Stabilization 7 hours 

Structural concept - Specific applications - Structural health monitoring - Process control and 
stabilization - Internet of Vehicle (IoV) Importance - Applications - Security issues - 
Perspectives on Intelligent Transport Systems (ITS) - ITS Highway safety perspective - 
Environmental aspects of ITS. 

 

Module:7 Project Management in Smart Cities 6 hours 

Case studies on project management of smart cities: web application and mobile based 
implementation. 

 

Module:8 Contemporary Issues 2 hours 
 

 Total Lecture hours: 45 hours 
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Text Book(s) 

1. Carol L. Stimmel, Building Smart Cities Analytics, ICT, Design Thinking, 2016, 1st 
edition, CRC Press, Taylor and Francis, UK 

Reference Books 

1. Andrea Vesco and Francesco Ferrero, Handbook of research on social, economic, and 
 environmental sustainability in the development of smart cities, 2015, 1st edition, 
 Information Science Reference, IGI Global, USA 

2. La Scala, Massimo, et al., eds. From smart grids to smart cities: new challenges in 
 optimizing energy grids. 2021, Vol. 2. John Wiley & Sons, USA 

3. Angelakis, Vangelis, et al., eds. Designing, developing, and facilitating smart cities: 
 urban design to IoT solutions. 2016, Springer, USA 

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

Recommended by Board of Studies 04-03-2022 

Approved by Academic Council No. 65 Date 17-03-2022 
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BCSE399J Summer Industrial Internship 
L T P C 

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 Outcome: 

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  

Four weeks of work at industry site. 
Supervised by an expert at the industry. 

 

Mode of Evaluation: Internship Report, Presentation and Project Review 

Recommended by Board of Studies 09-03-2022 
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BCSE497J Project - I 
L T P C 

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 Outcome: 

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 multi- 

disciplinary work. 

Module Content  

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. 

Can be individual work or a group project, with a maximum of 3 students. 

In case of group projects, the individual project report of each student should specify the 
individual’s contribution to the group project. 

Carried out inside or outside the university, in any relevant industry or research institution. 

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 

Recommended by Board of Studies 09-03-2022 
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BCSE498J Project – II / Internship 
L T P C 

0 0 0 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 Outcome: 

Formulate specific problem statements for ll-defined real life problems 

with reasonable assumptions and constraints. 

Perform literature search and / or patent search in the area of interest. 

Conduct experiments / Design and Analysis / solution iterations and document the 

results. 

Perform error analysis / benchmarking / costing. 

Synthesize the results and arrive at scientific conclusions / products / solution. 

Document the results in the form of technical report / presentation. 

Module Content  

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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Non-Graded Core Courses 
 

BCHY102N Environmental Sciences L T P C 

  0 0 0 2 

Pre-requisite NIL Syllabus version 

  1.0 

Course Objectives: 

The course is aimed at students to 

1. Understand and appreciate the unity of life in all its forms and their 
implications of life style on the environment. 

2. Identify the different causes for environmental degradation. 

3. Analyze individual’s contribution to environmental pollution. 

4. Evaluate the impact of pollution at the global/local level and find 

solutions for remediation. 

Course Outcomes 

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

1. Recognize the environmental issues in a problem-oriented, interdisciplinary 
perspective. 

2. Classify the key environmental issues, the science behind those problems and 
potential solutions. 

3. Demonstrate the significance of biodiversity and its preservation. 

4. Identify various environmental hazards. 

5. Design various methods for the conservation of resources. 
6. Formulate action plans for sustainable alternatives that incorporate science, 

humanity, and social aspects. 

Module: 1 Environment and Ecosystem 5 hours 

Environment: definition; Earth–life support system. Ecosystem definition, components and 
types. Key environmental problems, their basic causes and sustainable solutions. Food 
chain, food web and their significance, Energy flow in ecosystem; Ecological succession- 
stages involved, primary and secondary succession - hydrarch, mesarch, xerarch. 

Module: 2 Biodiversity 4 hours 

Biodiversity-definition, levels and importance. Species: roles: types: extinct, endemic, 
endangered and rare species. Hot-spots –Significance, Mega-biodiversity. Threats to 
biodiversity due to natural and anthropogenic activities, Conservation methods. GM crops- 
advantages and disadvantages. 

Module: 3 Sustaining Environmental Quality 4 hours 

Environmental hazards: definition, types, causes and solutions: Biological (Malaria, COVID-
19), Chemical (BPA, heavy metals), and Nuclear (Chernobyl); Air, water and soil quality 
management and conservation; Solid waste management methods. 

Module: 4 Clean and Green Energy 5 hours 

Renewable energy resources: Solar energy-thermal and photovoltaic; Hydroelectric energy. 
Wind energy, Ocean thermal energy; Geothermal energy; Energy from biomass; Hydrogen 
energy; Solar-hydrogen revolution. Electric and CNG vehicles. 

Module: 5 Environmental Protection Policies 4 hours 

Environmental Protection (EPA) objectives; Air Act, water Act, Forest conservation Act 
and Wild life protection Act. Environmental Impact Analysis: guidelines, core values. Impact 
assessment methodologies. 

Module: 6 Sustainable development 4 hours 

Effect of population-urban environmental problems; Population age structure; Sustainable 
human societies: tools in economics, sustainable development goals SDGs and promoting 
awareness. Women and child welfare, Women empowerment. 
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Module: 7 Global Climate Change 4 hours 

Global climate change and green-house effect. Kyoto Protocol-carbon credits, The Paris 

Agreement, carbon sequestration: definition, types and methodologies. Ozone layer depletion: 

causes and impacts. Mitigation of ozone layer depletion- Montreal Protocol. Role of 
Information Technology in environment. 

Total Lecture hours: 30 hours 

Assessment: Seminars, Quiz, Case Studies, Final Assessment Test. 

Text Books 

1. G. Tyler Miller and Scott E. Spoolman (2016), Environmental Science, 15th Edition, 
Cengagelearning. 
2. Benny Joseph, (2012), Environmental Science and Engineering, 5th Edition, Tata 
McGraw Hill Education Private Limited, New Delhi, India. 

Reference Book(s) 

1. David M. Hassenzahl, Mary Catherine Hager, Linda. R. Berg (2011), Visualizing 
Environmental Science, 4th Edition, John Wiley & Sons, USA. 
2. Raj Kumar Singh, (2012), Environmental Studies, Tata McGraw Hill Education Private 
Limited, New Delhi, India. 
3. George Tyler Miller, Jr. and Scott Spoolman (2012), Living in the Environment – 

Principles, Connections and Solutions, 17th Edition, Brooks/Cole, USA. 

Recommended by Board of Studies 14-02-2022 
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BCSE101N Introduction to Engineering L T P C 

  0 0 0 1 

Pre-requisite Nil Syllabus version 
  1.0 

Course Objective: 

 To make the student comfortable and get familiarized with the facilities available on 
campus 

 To make the student aware of the exciting opportunities and usefulness of engineering to 
society 

 To make the student understand the philosophy of engineering 
 

Course Outcome: 

 To know the infrastructure facilities available on campus 

 To rationally utilize the facilities during their term for their professional growth 
 To appreciate the engineering principles, involve in life-long learning and take up 

engineering practice as a service to society 

General Guidelines  

1. Student should observe and involve in the activities during the induction programme. 
Both general activities and those which are discipline-specific should be included 
here. 

2. Student should get familiarized with the infrastructure facilities available on campus 
during the general induction, school induction programme and also from the 
institutional website. 

3. Student should attend the lecture by industries, including those on career 
opportunities, organized by the School and probably involve in ‘Do-it-yourself’ 
projects or projects involving reverse-engineering. 

4. Activities under ‘Do-it-Yourself’ will be detailed by the School. 
5. Student should prepare a report on the activities and observations, as per the 

specified format, and submit the same in institutional LMS, VTOP for further 
evaluation 

 

General instruction on formatting: Document to be prepared with the titles given in 
the template; Arial type with font size of 12 to be used; photographs can be included 
in the document as per the requirement; 1.5 line spacing to be used. 

 

Mode of Evaluation: Evaluation of the submitted report and interaction with the students 

Recommended by Board of Studies 02.07.2021 
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