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                 B.Tech. Computer Science and Engineering 

 
 

(Semester I to IV - Curriculum and Syllabi of R-2019) 
SEMESTER – I 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 T101 Mathematics – I  BS 3 1 0 4 25 75 100 

2 T102 Physics  BS 4 0 0 4 25 75 100 

3 T103 Chemistry  BS 4 0 0 4 25 75 100 

4 T104 
Basic Electrical and 
Electronics Engineering  

ES 3 1 0 4 25 75 100 

5 T105 Engineering Thermodynamics  ES 3 1 0 4 25 75 100 

6 T106 Computer Programming ES 3 1 0 4 25 75 100 

Practical 

7 P101 
Computer Programming  
Laboratory 

ES 0 0 3 2 50 50 100 

8 P102 Engineering Graphics ES 2 0 3 2 50 50 100 

9 P103 
Basic Electrical and 
Electronics Laboratory 

ES 0 0 3 2 50 50 100 

 30 300 600 900 
 

SEMESTER – II 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 T107 Mathematics – II  BS 3 1 0 4 25 75 100 

2 T108 Material Science  BS 4 0 0 4 25 75 100 

3 T109 Environmental Science  BS 4 0 0 4 25 75 100 

4 T110 
Basic Civil and Mechanical 
Engineering 

ES 4 0 0 4 25 75 100 

5 T111 Engineering Mechanics ES 3 1 0 4 25 75 100 

6 T112 Communicative English HS 4 0 0 4 25 75 100 

Practical 

7 P104 Physics Laboratory BS 0 0 3 2 50 50 100 

8 P105 Chemistry Laboratory BS 0 0 3 2 50 50 100 

9 P106 Workshop Practice ES 0 0 3 2 50 50 100 

Mandatory Course 

10 P107 NSS/NCC* MC 0 0 0 - - - - 

 30 300 600 900 

* To be completed in I and II semesters, under Pass / Fail option only and not counted for 

CGPA calculation 
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                 B.Tech. Computer Science and Engineering 

 
 

SEMESTER – III 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U19CST31 Numerical Methods BS 2 2 0 3 25 75 100 

2 U19CST32 Data Structures ES  3 0 0 3 25 75 100 

3 U19CST33 
Digital Design  and 
Microprocessors  

ES 3 0 0 3 25 75 100 

4 U19CST34 
Automata and Compiler 
Design 

PC 2 2 0 3 25 75 100 

5 U19CST35 Operating Systems  PC 3 0 0 3 25 75 100 

6 U19CST36 
Data Communications and 
Computer Networks 

PC 3 0 0 3 25 75 100 

Practical 

7 U19CSP31 
Numerical Methods 
Laboratory 

BS 0 0 2 1 50 50 100 

8 U19CSP32 Data Structures Laboratory ES 0 0 2 1 50 50 100 

9 U19CSP33 
Digital Design and 
Microprocessors Laboratory  

ES 0 0 2 1 50 50 100 

10 U19CSP34 Linux Internals Laboratory PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

11 U19CSC3X Certification Course - I EEC 0 0 4 - 100 - 100 

12 U19CSS31 
Skill Development Course 1: 
General Proficiency - I 

EEC 0 0 2 - 100 - 100 

13 U19CSS32 Skill Development Course 2 * EEC 0 0 2 - 100 - 100 

Mandatory Course 

14 U19CSM31 Physical Education MC 0 0 2 - 100 - 100 

 22 750 650 1400 
 

SEMESTER – IV 
Sl. 
No 

Course Code Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U19CST41 
Discrete Mathematics and 
Graph Theory 

BS 2 2 0 3 25 75 100 

2 U19CST42 Programming in Java  ES 3 0 0 3 25 75 100 

3 U19CST43 
Database Management 
Systems 

PC 3 0 0 3 25 75 100 

4 U19CST44 
Design and Analysis of 
Algorithms 

PC 2 2 0 3 25 75 100 

5 U19CSE4X Professional Elective  - I PE 3 0 0 3 25 75 100 

6 U19XXO4X Open Elective - I OE 3 0 0 3 25 75 100 
Practical  

7 U19CSP41 
Programming in Java 
Laboratory  

ES 0 0 2 1 50 50 100 

8 U19CSP42 
Database Management 
Systems Laboratory 

PC 0 0 2 1 50 50 100 

9 U19CSP43 
Design and Analysis of 
Algorithms Laboratory 

PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

10 U19CSC4X Certification Course - II EEC 0 0 4 - 100 - 100 

11  U19CSS41 
Skill Development Course 3: 
General Proficiency - II 

EEC 0 0 2 - 100 - 100 

12 U19CSS42 Skill Development Course 4 * EEC 0 0 2 - 100 - 100 
Mandatory Course 

13 U19CSM41 Indian Constitution MC 2 0 0 - 100 - 100 

 21 700 600 1300 

* Skill Development Courses (2 and 4) are to be selected from the list given in Annexure IV 
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                 B.Tech. Computer Science and Engineering 

 
 

SEMESTER – V 

Sl. 
No 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U19CST51 Probability and Statistics BS 2 2 0 3 25 75 100 

2 U19CST52 
Handheld Computing: Design 
and Application Development 

PC 3 0 0 3 25 75 100 

3 U19CST53 Web Application Development PC 3 0 0 3 25 75 100 

4 U19CST54 
Software Engineering and 
Testing 

PC 3 0 0 3 25 75 100 

5 U19CSE5X Professional Elective  - II PE 3 0 0 3 25 75 100 

6 U19XXO5X Open Elective – II OE 3 0 0 3 25 75 100 

Practical 

7 U19CSP51 
Handheld Computing 
Laboratory 

PC 0 0 2 1 50 50 100 

8 U19CSP52 
Web Application 
Development Laboratory 

PC 0 0 2 1 50 50 100 

9 U19CSP53 Software Testing Laboratory PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

10 U19CSC5X Certification Course - III EEC 0 0 4 - 100 - 100 

11 U19CSS51 
Skill Development Course  5: 
Foreign Language / IELTS - I 

EEC 0 0 2 - 100 - 100 

12 U19CSS52 
Skill Development Course  6: 
Presentation Skills using ICT 

EEC 0 0 2 - 100 - 100 

Mandatory Course 

13 U19CSM51 
Essence of Indian Traditional 
Knowledge 

MC 2 0 0 - 100 - 100 

 21 700 600 1300 

SEMESTER – VI 
Sl. 
No 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U19CST61 
Artificial Intelligence and Expert 
Systems 

PC 2 2 0 3 25 75 100 

2 U19CST62 C# and .Net Programming PC 3 0 0 3 25 75 100 

3 U19CST63 Cloud Computing and Big Data PC 3 0 0 3 25 75 100 

4 U19CST64 Animation and Visual Effects PC 3 0 0 3 25 75 100 

5 U19CSE6X Professional Elective  - III PE 3 0 0 3 25 75 100 

6 U19XXO6X Open Elective - III HS 3 0 0 3 25 75 100 

Practical 

7 U19CSP61 
Artificial Intelligence and Expert 
Systems Laboratory 

PC 0 0 2 1 50 50 100 

8 U19CSP62 
C# and .Net Programming 
Laboratory 

PC 0 0 2 1 50 50 100 

9 U19CSP63 
Animation and Visual Effects 
Laboratory 

PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

10 U19CSC6X Certification Course - IV EEC 0 0 4 - 100 - 100 

11 U19CSS61 
Skill Development Course 7: 
Foreign Language /    IELTS - II 

EEC 0 0 2 - 100 - 100 

12 U19CSS62 
Skill Development Course  8: 
Technical Seminar  

EEC 2 0 0 - 100 - 100 

13 U19CSS63 
Skill Development Course  9: 
NPTEL / MOOC - I 

EEC 0 0 0 - 100 - 100 

Mandatory Course 

14 U19CSM61 Professional Ethics MC 2 0 0 - 100 - 100 

  21 800 600 1400 

 



Academic Curriculum and Syllabi R-2019                                                                                                                       14 
 

                 B.Tech. Computer Science and Engineering 

 
 

SEMESTER – VII 

Sl. 
No 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U19CST71 IoT and Edge Computing PC 3 0 0 3 25 75 100 

2 U19CST72 
Data Science and Digital 
Marketing  Analytics 

PC 3 0 0 3 25 75 100 

3 U19CSE7X Professional Elective – IV PE 3 0 0 3 25 75 100 

4 U19XXO7X Open Elective – IV OE 3 0 0 3 25 75 100 

Practical 

5 U19CSP71 
Business Basics for 
Entrepreneur 

HS 0 0 2 1 100 - 100 

6 U19CSP72 
IoT and Edge Computing 
Laboratory 

PC 0 0 2 1 50 50 100 

7 U19CSP73 
Data Science and Digital 
Marketing Analytics 
Laboratory 

PC 0 0 2 1 50 50 100 

8 U19CSP74 Comprehensive Viva-Voce PC 0 0 2 1 50 50 100 

Project Work 

9 U19CSW71 Project phase – I PW 0 0 4 2 50 50 100 

10 U19CSW72 Internship / Inplant Training PW 0 0 0 2 100 - 100 

 20 500 500 1000 

 

SEMESTER – VIII 

Sl. 
No. 

Course Code Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U19CST81 
Block chain and 
Cryptography 

PC 3 0 0 3 25 75 100 

2 U19CSE8X Professional Elective – V PE 3 0 0 3 25 75 100 

3 U19CSE8X Professional Elective – VI PE 3 0 0 3 25 75 100 

Practical 

4 U19CSP81 
Entrepreneurship 
Management 

HS 0 0 2 1 100 - 100 

Project Work 

5 U19CSW81 Project phase – II PW 0 0 16 8 40 60 100 

Employability Enhancement Course 

6 U19CSS81 
Skill Development Course 

10: NPTEL / MOOC -II 
EEC 0 0 0 - 100 - 100 

 18 315 285 600 
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                 B.Tech. Computer Science and Engineering 

 
 

ANNEXURE – I 
PROFESSIONAL ELECTIVE COURSES 

Professional Elective  – I  (Offered in Semester IV) 

Sl. No. Course Code Course Title 

1. U19CSE41 Database Administration  

2. U19CSE42 E-Business 

3. U19CSE43 Object Oriented Analysis And Design 

4. U19CSE44 Scripting Languages 

5. U19CSE45 Fundamentals of Programming Languages  

Professional Elective  – II  (Offered in Semester V) 

Sl. No. Course Code Course Title 

1.  U19CSE51 Enterprise Solutions 

2.  U19CSE52 Game Development using Unity 

3.  U19CSE53 Functional Programming 

4.  U19CSE54 Robotics Process Automation 

5.  U19CSE55 Software Project Management 

Professional Elective  – III  (Offered in Semester VI) 

Sl. No. Course Code Course Title 

1.  U19CSE61 Augmented Reality 

2.  U19CSE62 Service Oriented Architecture 

3.  U19CSE63 Agile Development 

4.  U19CSE64 Embedded Systems 

5.  U19CSE65 Assistive Technology 

Professional Elective  – IV  (Offered in Semester VII) 

Sl. No. Course Code Course Title 

1.  U19CSE71 Network Security 

2.  U19CSE72 Data Mining and Warehousing  

3.  U19CSE73 Virtual Reality  

4.  U19CSE74 Robotics 

5.  U19CSE75 Haptic Computing 

Professional Elective  – V  (Offered in Semester VIII) 

Sl. No. Course Code Course Title 

1.  U19CSE80 Ethical Hacking 

2.  U19CSE81 Deep Learning 

3.  U19CSE82 Mobile Computing  

4.  U19CSE83 Pervasive Computing 

5.  U19CSE84 Cyber Security and Digital Forensics 
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                 B.Tech. Computer Science and Engineering 

 
 

 

 

ANNEXURE – II  

 

OPEN ELECTIVE COURSES (R-2019) 

 

Sl. No Course 

Code 
Course Title 

Offering 

Department 
Permitted  Departments  

Open Elective – I (Offered in Semester IV) 

1 U19EEO41 Solar Photovoltaic Fundamentals 

and Applications 
EEE 

ECE, ICE, MECH, CIVIL, 

Mechatronics 

2 U19EEO42 Electrical Safety  EEE 
ECE, ICE, MECH, CIVIL, 

Mechatronics, BME, IT, CSE 

3 U19ECO41 Engineering Computation with 

MATLAB 
ECE 

ICE, EEE, MECH, CIVIL, BME, 

Mechatronics 

4 U19ECO42 Consumer Electronics ECE 
EEE, ICE, CSE, MECH, IT, 

CIVIL, BME, Mechatronics 

5 U19CSO41 Web Development CSE 
EEE, ECE, ICE, MECH, CIVIL, 

BME, Mechatronics 

6 U19CSO42 Analysis of Algorithms CSE 
EEE, ECE, ICE, MECH, CIVIL, 

BME, Mechatronics 

7 U19CSO43 Programming in Java CSE ECE, MECH, Mechatronics 

8 U19ITO41 Database System: Design & 

Development 
IT EEE, ECE, ICE, BME 

9 U19ITO42 R programming  IT 
EEE, ECE, ICE, BME, MECH, 

Mechatronics 

10 U19ICO41 Sensors and Transducers ICE ECE, CSE, IT, MECH, CIVIL 

11 U19ICO42 Control System Engineering ICE CSE, IT, MECH 

12 U19MEO41 Rapid Prototyping MECH EEE, ECE, ICE, CIVIL, BME 

13 U19MEO42 Material Handling System  MECH EEE, ICE, CIVIL, Mechatronics 

14 U19MEO43 Power Plants for Electrical 

Engineering  
MECH EEE 

15 U19CEO41 Energy and Environment CIVIL 
EEE, ECE, MECH, BME, IT, 

Mechatronics 

Professional Elective  – VI  (Offered in Semester VIII) 

Sl. No. Course Code Course Title 

1.  U19CSE85 Quantum Computing 

2.  U19CSE86 Trust Computing 

3.  U19CSE87 Client Server Computing 

4.  U19CSE88 Human Computer Interaction 

5.  U19CSE89 Natural Language Processing 
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                 B.Tech. Computer Science and Engineering 

 
 

16 U19CEO42 Building Science and Engineering CIVIL EEE, MECH, BME 

17 U19BMO41 Medical Electronics  BME 
 EEE, ECE, CSE, IT, ICE, 

MECH, Mechatronics 

18 U19BMO42 Telemedicine BME  EEE, ECE, CSE, IT, ICE 

19 U19CCO41 Basic DBMS CCE 
EEE, ECE, MECH, CIVIL, ICE, 

Mechatronics, BME 

20 U19CCO42 Introduction to Communication 

Systems 
CCE 

EEE, CSE, IT, MECH, CIVIL, 

ICE, Mechatronics 

Open Elective – II / Open Elective – III 

1 
U19HSO51 / 

U19HSO61 
Product Development and Design MBA 

Common to B. Tech  

 

(Offered in Semester V for EEE, 

ECE, ICE, CIVIL, BME) 

 

(Offered in Semester VI for CSE, 

IT, MECH, Mechatronics) 

2 
U19HSO52 / 

U19HSO62 
Intellectual Property and Rights MBA 

3 
U19HSO53 / 

U19HSO63 

Marketing Management and 

Research    
MBA 

4 
U19HSO54 / 

U19HSO64 

Project Management for 

Engineers 
MBA 

5 
U19HSO55 / 

U19HSO65 
Finance for Engineers MBA 

Open Elective – II / Open Elective – III  

(Offered in Semester V for CSE, IT, MECH, Mechatronics)  

(Offered in Semester VI for  EEE, ECE, ICE, CIVIL, BME) 

1 
U19EEO53 / 

U19EEO63 

Conventional and Non-

Conventional Energy Sources EEE 
ECE, ICE, MECH, CIVIL, BME, 

Mechatronics 

2 
U19EEO54 / 

U19EEO64 
Industrial Drives and Control EEE ECE, ICE, MECH, Mechatronics 

3 
U19ECO53 / 

U19ECO63 

Electronic Product Design and 

Packaging ECE 
EEE, CSE, IT, ICE MECH, BME, 

Mechatronics 

4 
U19ECO54 / 

U19ECO64 
Automotive Electronics ECE EEE, ECE, ICE, MECH 

5 
U19CSO54 / 

U19CSO64 
Platform Technology CSE 

EEE, ECE, ICE, MECH, CIVIL, 

BME 

6 
U19CSO55 / 

U19CSO65 
Graphics Designing CSE 

EEE, ECE, ICE, MECH, CIVIL, 

BME 

7 
U19ITO53 / 

U19ITO63 
Essentials of Data Science  IT 

EEE, ECE, ICE, MECH, CIVIL, 

BME 

8 
U19ITO54 / 

U19ITO64 
Mobile App Development IT 

EEE, ECE, ICE, MECH, CIVIL, 

BME, Mechatronics 

9 

U19ITO55 / 

U19ITO65 
Data Structures  IT MECH 
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                 B.Tech. Computer Science and Engineering 

 
 

10 

U19ICO53 / 

U19ICO63 
Fuzzy logic and neural networks ICE CSE, IT, CIVIL, BME 

11 

U19ICO54 / 

U19ICO64 
Measurement and Instrumentation ICE ECE, Mechatronics 

12 

U19MEO54 / 

U19MEO64 

Heating, ventilation and air 

conditioning system (HVAC) 
MECH EEE, ECE, ICE, CIVIL 

13 

U19MEO55 / 

U19MEO65 

Creativity Innovation and New 

Product Development 
MECH 

EEE, ECE, ICE, CIVIL, BME, 

Mechatronics  

14 

U19CEO53 / 

U19CEO63 
Disaster Management CIVIL 

EEE, ECE, CSE, IT, ICE, MECH, 

BME 

15 

U19CEO54 / 

U19CEO64 

Air Pollution and Solid Waste 

Management 
CIVIL 

EEE, ECE, CSE, IT, ICE, MECH, 

BME 

16 

U19BMO53 / 

U19BMO63 
Biometric Systems BME 

EEE, ECE, CSE, IT, ICE, MECH, 

Mechatronics 

17 

U19BMO54 / 

U19BMO64 
Medical Robotics BME 

EEE, ECE, CSE, IT, ICE, MECH, 

CIVIL , Mechatronics 

18 

U19CCO53 / 

U19CCO63 
Network Essentials CCE 

EEE, MECH, CIVIL, ICE, 

Mechatronics, BME 

19 

U19CCO54 / 

U19CCO64 
Web Programming CCE 

EEE, ECE, MECH, CIVIL, ICE, 

Mechatronics, BME 

20 

U19ADO51 / 

U19ADO61 

Principle of Artificial Intelligence 

and Machine Learning 
AI&DS 

EEE, ECE, CSE, IT, ICE, MECH, 

CIVIL 

21 

U19ADO52 / 

U19ADO62 
Data science Application of Vision AI&DS 

EEE, ECE, CSE, IT, ICE, MECH, 

CIVIL, BME, Mechatronics 

Open Elective – IV (Offered in Semester VII) 

1 U19EEO75 Hybrid and Electrical Vehicle  EEE ECE, Mechatronics , MECH 

2 U19EEO76 Electrical Energy Conservation 

and auditing 
EEE 

ECE, ICE, MECH, CIVIL, BME, 

Mechatronics 

3 U19ECO75 IoT and its Applications ECE 
EEE, ICE, CSE, MECH, IT, 

CIVIL 

4 U19ECO76 Cellular and Mobile 

Communications 
ECE 

EEE, ICE, CSE, MECH, IT, 

CIVIL, BME, Mechatronics 

5 U19CSO76 Artificial Intelligence CSE EEE, ICE, CIVIL, MECH 

6 U19CSO77 Cloud Technology and 

its Applications 
CSE 

EEE, ICE, MECH, CIVIL, BME, 

Mechatronics 

7 U19ITO76 
Automation Techniques   &  Tools- 

DevOps IT 
EEE, ECE, ICE, CSE, MECH, 

CIVIL, BME, Mechatronics 
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8 U19ITO77 Augmented and Virtual Reality IT EEE, ICE, MECH, CIVIL, BME 

9 U19ICO75 Process Automation ICE 
EEE, ECE, CSE, MECH, IT, 

CIVIL, BME, Mechatronics. 

10 U19ICO76 Virtual Instrumentation ICE 
EEE, ECE, MECH, 

Mechatronics 

11 U19MEO76 Principles of Hydraulic and 

Pneumatic System 
MECH EEE, ECE, ICE, CIVIL 

12 U19MEO77 Supply Chain Management MECH 
EEE, ECE, CIVIL, 

Mechatronics 

13 U19CEO75 Energy Efficient Buildings CIVIL EEE, ECE, MECH 

14 U19CEO76 Global Warming and Climate 

Change 
CIVIL 

EEE, ECE, CSE, IT, ICE, 

MECH, BME 

15 U19MCO71 Building Automation Mechatronics MECH, CIVIL 

16 U19MCO72 Automation in Manufacturing 

Systems 
Mechatronics MECH, CIVIL 

17 U19BMO75 Internet of Things for 

Healthcare 
BME EEE, ECE, ICE  

18 U19BMO76 Telehealth Technology BME EEE, ECE, ICE 

19 U19CCO75 Data Science using python CCE 
EEE, ECE, MECH, CIVIL, ICE, 

Mechatronics, BME,  

20 U19CCO76 Mobile Applications Development 

using Android 
CCE 

EEE, ECE, MECH, CIVIL, ICE, 

Mechatronics, BME,  

21 U19ADO73 Data Science Application of NLP AI&DS 

EEE, ECE, CSE, IT, ICE, 

MECH, CIVIL, BME, 

Mechatronics 

22 U19ADO74 Artificial Intelligence Applications AI&DS 
EEE, ECE, CSE, IT, ICE, 

MECH, CIVIL, BME 

 

ANNEXURE – III 
EMPLOYABILITY ENHANCEMENT COURSES – (A) CERTIFICATION COURSES 

Sl. No. Course Code Course Title 

1.  U19CSCX1 Web Programming – I  

2.  U19CSCX2 Python Programming 

3.  U19CSCX3 Java Programming 

4.  U19CSCX4 CCNA 

5.  U19CSCX5 Android Development 

6.  U19CSCX6 Software Testing 

7.  U19CSCX7 Internet of Things 

8.  U19CSCX8 Blockchain 

9.  U19CSCX9 Artificial Intelligence and Edge Computing 
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ANNEXURE – IV  

 

EMPLOYABILITY ENHANCEMENT COURSES - (B) SKILL DEVELOPMENT  

COURSES 

Sl. 

No. 
Course Code Course Title 

1.  U19CSS31 Skill Development Course 1: General Proficiency – I 

2.  U19CSS32 

Skill Development Course 2  * 

1) Computer  Assembly and Troubleshooting 

2) Aptitude - I 

3) Electronic Devices and Circuits 

3.   U19CSS41 Skill Development Course 3 : General Proficiency – II 

4.  

U19CSS42 

Skill Development Course 4* 

1) Exploring Photoshop 

2) Aptitude - II 

3) Office Automation 

5.  U19CSS51 Skill Development Course 4 : Foreign Language/ IELTS -I 

6.  U19CSS52 Skill Development Course 5 : Presentation Skills using ICT 

7.  U19CSS61 Skill Development Course 6 : Foreign Language/ IELTS - II 

8.  U19CSS62 Skill Development Course 7 : Technical Seminar  

9.  U19CSS63 Skill Development Course 8 : NPTEL / MOOC - I 

10.  U19CSS81 Skill Development Course 9 : NPTEL / MOOC-II 

* Any one course to be selected from the list 
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(Semester I to IV - Curriculum and Syllabi of R-2020) 
 SEMESTER – I 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20BST101 
Engineering Mathematics – I 
(Calculus and Linear Algebra) 

BS 2 2 0 3 25 75 100 

2 U20EST106 
Introduction to Engineering: 
Distinction, Principles and 
Application 

ES 3 0 0 3 25 75 100 

3 U20EST107 
Micro Electronics and Digital 
System Design   

ES 2 2 0 3 25 75 100 

4 U20EST109 Problem Solving Approach  ES 3 0 0 3 25 75 100 

5 U20EST110 Programming in Python ES 3 0 0 3 25 75 100 

Practical 

6 U20ESP108 
Micro Electronics and Digital 
System Design Laboratory 

ES 0 0 2 1 50 50 100 

7 U20ESP111 
Programming in Python 
Laboratory 

ES 0 0 2 1 50 50 100 

8 U20ESP112 
Engineering Graphics Using 
AutoCAD Laboratory 

ES 0 0 2 1 50 50 100 

Employability Enhancement Course 

9 U20CSC1XX Certification Course - I EEC 0 0 4 - 100 - 100 

Mandatory Course 

10 U20CSM101 Induction Program MC 3 Weeks - - - - 

 18 375 525 900 

 
SEMESTER – II 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20BST215 
Engineering Mathematics – II 
(Multiple Integrals and 
Transforms) 

BS 2 2 0 3 25 75 100 

2 U20EST201 Programming in C  ES 3 0 0 3 25 75 100 

3 U20CST201 
Microprocessors and 
Microcontrollers  

PC 3 0 0 3 25 75 100 

4 U20CST202 Front-End Web Development PC 3 0 0 3 25 75 100 

5 U20CST203 
Computer Organization and 
Architecture  

PC 3 0 0 3 25 75 100 

6 U20CST204 Computer Graphics PC 3 0 0 3 25 75 100 

Practical 

7 U20ESP202 Programming in C Laboratory  ES 0 0 2 1 50 50 100 

8 U20CSP201 
Microprocessors and 
Microcontrollers Laboratory 

PC 0 0 2 1 50 50 100 

9 U20CSP202 
Front-End Web Development 
Laboratory 

PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

10 U20CSC2XX Certification Course - II EEC 0 0 4 - 100 - 100 

11 U20CSS201 Skill Development Course 1* EEC 0 0 2 - 100 - 100 

Mandatory Course 

12 U20CSM202 Environmental Science MC 2 0 0 - 100 - 100 

 21 600 600 1200 
* Skill Development Courses (1, 2 and 3) are to be selected from the list given in Annexure IV 
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SEMESTER – III 
Sl. 
No. 

Course Code Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20BST322 Numerical Methods BS 2 2 0 3 25 75 100 

2 U20EST356 Data Structures  ES 3 0 0 3 25 75 100 

3 U20EST359 Programming in C++  ES 3 0 0 3 25 75 100 

4 U20CST305 
Automata and Compiler 
Design 

PC 2 2 0 3 25 75 100 

5 U20CST306 Operating Systems  PC 3 0 0 3 25 75 100 

6 U20CST307 
Data Communications and 
Computer Networks 

PC 3 0 0 3 25 75 100 

Practical 

7 U20HSP301 General Proficiency - I HS 0 0 2 1 50 50 100 

8 U20BSP323 
Numerical Methods 
Laboratory 

BS 0 0 2 1 50 50 100 

9 U20ESP357 Data Structures Laboratory ES 0 0 2 1 50 50 100 

10 U20ESP360 
Programming in C++ 
Laboratory 

ES 0 0 2 1 50 50 100 

11 U20CSP303 Linux Internals Laboratory  PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

12 U20CSC3XX Certification Course - III EEC 0 0 4 - 100 - 100 

13 U20CSS302 Skill Development Course 2* EEC 0 0 2 - 100 - 100 

Mandatory Course 

14 U20CSM303 Physical Education MC 0 0 2 - 100 - 100 

 23 700 700 1400 

 
 

SEMESTER – IV 
Sl. 
No 

Course Code Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20BST432 
Discrete Mathematics and 
Graph Theory 

BS 2 2 0 3 25 75 100 

2 U20EST467 Programming in JAVA ES 3 0 0 3 25 75 100 

3 U20CST408 
Database Management 
Systems 

PC 3 0 0 3 25 75 100 

4 U20CST409 
Design and Analysis of 
Algorithms 

PC 2 2 0 3 25 75 100 

5 U20CSE4XX Professional Elective  - I PE 3 0 0 3 25 75 100 

6 U20XXO4XX Open Elective - I OE 3 0 0 3 25 75 100 
Practical  

7 U20HSP402 General Proficiency - II HS 0 0 2 1 50 50 100 

8 U20ESP468 
Programming in JAVA 
Laboratory 

ES 0 0 2 1 50 50 100 

9 U20CSP404 
Database Management 
Systems Laboratory  

PC 0 0 2 1 50 50 100 

10 U20CSP405 
Design and Analysis of 
Algorithms Laboratory 

PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

11 U20CSC4XX Certification Course - IV EEC 0 0 4 - 100 - 100 

12 U20CSS403 Skill Development Course 3* EEC 0 0 2 - 100 - 100 
Mandatory Course 

13 U20CSM404 NSS MC 0 0 2 - 100 - 100 

 22 650 650 1300 

* Skill Development Courses (1, 2 and 3) are to be selected from the list given in Annexure IV 

 
 



Academic Curriculum and Syllabi R-2020                                                                                                                    13 
 

                 B.Tech. Computer Science and Engineering 

 
 

SEMESTER – V 

Sl. 
No 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20BST546  Probability and Statistics BS 2 2 0 3 25 75 100 

2 U20CST510 
Handheld Computing: Design 
and Application Development 

PC 3 0 0 3 25 75 100 

3 U20CST511 Web Application Development PC 3 0 0 3 25 75 100 

4 U20CST512 
Software Engineering and 
Testing 

PC 3 0 0 3 25 75 100 

5 U20CSE5XX Professional Elective  - II PE 3 0 0 3 25 75 100 

6 U20XXO5XX Open Elective – II OE 3 0 0 3 25 75 100 

Practical 

7 U20CSP506 
Handheld Computing 
Laboratory 

PC 0 0 2 1 50 50 100 

8 U20CSP507 
Web Application 
Development Laboratory 

PC 0 0 2 1 50 50 100 

9 U20CSP508 Software Testing Laboratory PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

10 U20CSC5XX Certification Course  - V EEC 0 0 4 - 100 - 100 

11  U20CSS504 
Skill Development Course 4: 
Foreign Language/ IELTS - I 

EEC 0 0 2 - 100 - 100 

12 U20CSS505 
Skill Development Course 5: 
Presentation Skill using ICT 

EEC 0 0 2 - 100 - 100 

Mandatory Course 

13 U20CSM505 Indian Constitution MC 2 0 0 - 100 - 100 

 21 700 600 1300 
 

SEMESTER – VI 
Sl. 
No 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20CST613 
Artificial Intelligence and Expert 
Systems 

PC 2 2 0 3 25 75 100 

2 U20CST614 C# and .Net Programming PC 3 0 0 3 25 75 100 

3 U20CST615 Cloud Computing and Big Data PC 3 0 0 3 25 75 100 

4 U20CST616 Animation and Visual Effects PC 3 0 0 3 25 75 100 

5 U20CSE6XX Professional Elective  - III PE 3 0 0 3 25 75 100 

6 U20XXO6XX Open Elective - III HS 3 0 0 3 25 75 100 

Practical 

7 U20CSP609 
Artificial Intelligence and Expert 
Systems Laboratory 

PC 0 0 2 1 50 50 100 

8 U20CSP610 
C# and .Net Programming 
Laboratory 

PC 0 0 2 1 50 50 100 

9 U20CSP611 
Animation and Visual Effects 
Laboratory 

PC 0 0 2 1 50 50 100 

Employability Enhancement Course 

10  U20CSC6XX Certification Course - VI EEC 0 0 4 - 100 - 100 

11 U20CSS606 
Skill Development Course 6: 
Foreign Language / IELTS - II 

EEC 0 0 2 - 100 - 100 

12  U20CSS607 
Skill Development Course 7: 
Technical Seminar 

EEC 0 0 2 - 100 - 100 

13  U20CSS608 
Skill Development Course 8: 
NPTEL / MOOC - I 

EEC 0 0 2 - 100 - 100 

Mandatory Course 

14 U20CSM606 
Essence of Indian Traditional 
Knowledge 

MC 2 0 0 - 100 - 100 

  21 800 600 1400 
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SEMESTER – VII 

Sl. 
No 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20CST717 IoT and Edge Computing PC 3 0 0 3 25 75 100 

2 U20CST718 
Data Science and Digital 
Marketing  Analytics 

PC 3 0 0 3 25 75 100 

3 U20CSE7XX Professional Elective – IV PE 3 0 0 3 25 75 100 

4 U20XXO7XX Open Elective – IV OE 3 0 0 3 25 75 100 

Practical 

5 U20HSP703 
Business Basics for 
Entrepreneur 

HS 0 0 2 1 100 - 100 

6 U20CSP712 
IoT and Edge Computing 
Laboratory 

PC 0 0 2 1 50 50 100 

7 U20CSP713 
Data Science and Digital 
Marketing Analytics 
Laboratory 

PC 0 0 2 1 50 50 100 

8 U20CSP714 Comprehensive Viva-Voce PC 0 0 2 1 50 50 100 

Project Work 

9 U20CSW701 Project phase – I PW 0 0 4 2 50 50 100 

10 U20CSW702 Internship / Inplant Training PW 0 0 0 2 100 - 100 

Mandatory Course 

11 U20CSM707 Professional Ethics MC 2 0 0 - 100 - 100 

 20 600 500 1100 

 

SEMESTER – VIII 

Sl. 
No. 

Course Code Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 U20CST819 
Block chain and 
Cryptography 

PC 3 0 0 3 25 75 100 

2 U20CSE8XX Professional Elective – V PE 3 0 0 3 25 75 100 

3 U20CSE8XX Professional Elective – VI PE 3 0 0 3 25 75 100 

Practical 

4 U20HSP804 
Entrepreneurship 
Management 

HS 0 0 2 1 100 - 100 

Project Work 

5 U20CSW803 Project phase – II PW 0 0 16 8 40 60 100 

Employability Enhancement Course 

6 U20CSS809 
Skill Development 
Course 9: NPTEL / 
MOOC-II 

EEC 0 0 0 - 100 - 100 

 18 315 285 600 
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ANNEXURE - I 

PROFESSIONAL ELECTIVE COURSES  
 
 
 
 
 
 
 
 

 
             

Professional Elective  – I  (Offered in Semester IV)  

Sl. No. Course Code Course Title 

1.  U20CSE401 Database Administration  

2.  U20CSE402 E-Business 

3.  U20CSE403 Object Oriented Analysis And Design 

4.  U20CSE404 Scripting Languages 

5.  U20CSE405 Fundamentals of Programming Languages  

Professional Elective  – II  (Offered in Semester V) 

Sl. No. Course Code Course Title 

1.  U20CSE501 Enterprise Solutions 

2.  U20CSE502 Game Development using Unity 

3.  U20CSE503 Functional Programming 

4.  U20CSE504 Robotics Process Automation 

5.  U20CSE505 Software Project Management 

Professional Elective  – III  (Offered in Semester VI) 

Sl. No. Course Code Course Title 

1.  U20CSE601 Augmented Reality 

2.  U20CSE602 Service Oriented Architecture 

3.  U20CSE603 Agile Development 

4.  U20CSE604 Embedded Systems 

5.  U20CSE605 Assistive Technology 

Professional Elective  – IV  (Offered in Semester VII) 

Sl. No. Course Code Course Title 

1.  U20CSE701 Network Security 

2.  U20CSE702 Data Mining and Warehousing  

3.  U20CSE703 Virtual Reality  

4.  U20CSE704 Robotics 

5.  U20CSE705 Haptic Computing 

Professional Elective  – V  (Offered in Semester VIII) 

Sl. No. Course Code Course Title 

1.  U20CSE80 Ethical Hacking 

2.  U20CSE81 Deep Learning 

3.  U20CSE82 Mobile Computing  

4.  U20CSE83 Pervasive Computing 

5.  U20CSE84 Cyber Security and Digital Forensics 

Professional Elective  – VI  (Offered in Semester VIII) 

Sl. No. Course Code Course Title 

1.  U20CSE85 Quantum Computing 

2.  U20CSE86 Trust Computing 

3.  U20CSE87 Client Server Computing 

4.  U20CSE88 Human Computer Interaction 

5.  U20CSE89 Natural Language Processing 
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ANNEXURE - II 
 

 OPEN ELECTIVE COURSES (R-2020) 
 

S.No Course Code Course Title 
Offering 

Department 
Permitted Departments  

Open Elective – I (Offered in Semester IV) 

1 U20EEO401 
Solar Photovoltaic Fundamental 
and applications 

EEE 
ECE, ICE, MECH, CIVIL, 
Mechatronics, CCE 

2 U20EEO402 Electrical Safety  EEE 
ECE, ICE, MECH, CIVIL, 
Mechatronics, CCE, BME, IT, 
CSE, FT 

3 U20ECO401 
Engineering Computation with 
MATLAB 

ECE 
EEE, ICE, MECH, CIVIL, CCE, 
BME, AI&DS, Mechatronics 

4 U20ECO402 Consumer Electronics ECE 
EEE, ICE, CSE, MECH, IT, 
CIVIL, CCE, BME, 
Mechatronics, FT 

5 U20CSO401 Web Development CSE 
EEE, ECE, ICE, MECH, CIVIL, 
BME, Mechatronics 

6 U20CSO402 Analysis of Algorithms CSE 
EEE, ECE, ICE, MECH, CIVIL, 
BME, Mechatronics 

7 U20ITO401 
Database System: Design & 
Development 

IT EEE, ECE, ICE, CCE, BME 

8 U20ITO402 R programming  IT 
EEE, ECE, ICE, CCE, BME, 
MECH, Mechatronics 

9 U20ICO401 Sensors and Transducers ICE 
ECE, CSE, IT, MECH, CIVIL, 
CCE, AI&DS, FT 

10 U20ICO402 Control System Engineering ICE CSE, IT, MECH, CCE, AI&DS 

11 U20MEO401 Rapid Prototyping MECH EEE, ECE, ICE, CIVIL, BME, FT 

12 U20MEO402 Material Handling System  MECH EEE, ICE, CIVIL, Mechatronics 

13 U20MEO403 Industrial Engineering for Textile MECH FT 

14 U20CEO401 Energy and Environment CIVIL 
EEE, ECE, MECH, BME, IT, 
Mechatronics, FT 

15 U20CEO402 Building Science and Engineering CIVIL EEE, MECH, BME 

16 U20BMO401 Medical Electronics  BME 
EEE, ECE, CSE, IT, ICE, CCE, 
MECH, Mechatronics, AI&DS 

17 U20BMO402 Telemedicine BME 
EEE, ECE, CSE, IT, ICE, CCE, 
AI&DS 

18 U20CCO401 Basic DBMS CCE 
EEE, ECE, MECH, CIVIL, ICE, 
Mechatronics, BME 

19 U20CCO402 
Introduction to Communication 
Systems 

CCE 
EEE, CSE, IT, MECH, CIVIL, 
ICE, Mechatronics 

20 U20ADO401 
Knowledge Representation and 
Reasoning 

AI&DS 
EEE, ECE, CSE, IT, ICE, 
MECH, CIVIL, CCE, BME, 
Mechatronics 
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21 U20ADO402 Introduction to Data Science AI&DS 
EEE, ECE, CSE, IT, ICE, 
MECH, CIVIL, CCE, BME, 
Mechatronics 

Open Elective – II / Open Elective – III  

1 
U20HSO501/ 
U20HSO601 

Product Development and Design MBA Common to B. Tech  
 

(Offered in Semester V for EEE, 
ECE, ICE, CIVIL,   
BME, CCE, FT) 

 
 
 

(Offered in Semester VI for 
CSE, IT, MECH, Mechatronics, 

AI&DS) 

2 
U20HSO502/ 
U20HSO602 

Intellectual Property and Rights MBA 

3 
U20HSO503/ 
U20HSO603 

Marketing Management and 
Research    

MBA 

4 
U20HSO504/ 
U20HSO604 

Project Management for 
Engineers 

MBA 

5 
U20HSO505/ 
U20HSO605 

Finance for Engineers MBA 

Open Elective – II / Open Elective – III   
(Offered in Semester V for CSE, IT, MECH, Mechatronics, AI&DS)  
(Offered in Semester VI for EEE, ECE, ICE, CIVIL, BME, CCE, FT) 

1 
U20EEO503 / 
U20EEO603 

Conventional and Non-
Conventional Energy Sources 

EEE 
ECE, ICE, MECH, CIVIL, BME, 
Mechatronics, CCE, AI&DS, FT 

2 
U20EEO504 / 
U20EEO604 

Industrial Drives and Control EEE 
ECE, ICE, MECH, Mechatronics, 
AI&DS 

3 
U20ECO503/ 
U20ECO603 

Electronic Product Design and 
Packaging 

ECE 
EEE, CSE, IT, ICE, MECH, 
CCE, BME, Mechatronics 

4 
U20ECO504/ 
U20ECO604 

Automotive Electronics ECE EEE, ECE, ICE, MECH 

5 
U20CSO503/ 
U20CSO603 

Platform Technology CSE 
EEE, ECE, ICE, MECH, CIVIL, 
BME 

6 
U20CSO504/ 
U20CSO604 

Graphics Designing CSE 
EEE, ECE, ICE, MECH, CIVIL, 
BME, FT 

7 
U20ITO503/ 
U20ITO603 

Essentials of Data Science  IT 
EEE, ECE, ICE, MECH, CIVIL, 
BME 

8 
U20ITO504/ 
U20ITO604 

Mobile App Development IT 
EEE, ECE, ICE, MECH, CIVIL, 
BME, Mechatronics 

9 
U20ICO503/ 
U20ICO603 

Fuzzy logic and neural networks ICE CSE, IT, CIVIL, BME, AI&DS 

10 
U20ICO504/ 
U20ICO604 

Measurement and 
Instrumentation 

ICE ECE, Mechatronics 

11 
U20MEO504/ 
U20MEO604 

Heating, ventilation and air 
conditioning system (HVAC) 

MECH EEE, ECE, ICE, CIVIL 

12 
U20MEO505/ 
U20MEO605 

Creativity Innovation and New 
Product Development 

MECH 
EEE, ECE, ICE, CIVIL, BME, 
Mechatronics 

13 
U20CEO503/ 
U20CEO603 

Disaster Management CIVIL 
EEE, ECE, CSE, IT, ICE, 
MECH, BME, CCE, AI&DS, FT 

14 
U20CEO504/ 
U20CEO604 

Air Pollution and Solid Waste 
Management 

CIVIL 
EEE, ECE, CSE, IT, ICE, 
MECH, BME, CCE, AI&DS, FT 

15 
U20BMO503/ 
U20BMO603 

Biometric Systems BME 
EEE, ECE, CSE, IT, ICE, CCE, 
MECH, Mechatronics 

16 
U20BMO504/ 
U20BMO604 

Medical Robotics BME 
EEE, ECE, CSE, IT, ICE, CCE, 
MECH, CIVIL , Mechatronics 
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17 
U20CCO503/ 
U20CCO603 

Network Essentials CCE 
EEE, MECH, CIVIL, ICE, 
Mechatronics, BME 

18 
U20CCO504/ 
U20CCO604 

Web Programming CCE 
EEE, ECE, MECH, CIVIL, ICE, 
Mechatronics, BME 

19 
U20ADO503/ 
U20ADO603 

Principle of Artificial Intelligence 
and Machine Learning 

AI&DS 
EEE, ECE, CSE, IT, ICE, 
MECH, CIVIL, CCE 

20 
U20ADO504/ 
U20ADO604 

Data science Application of Vision AI&DS 
EEE, ECE, CSE, IT, ICE, 
MECH, CIVIL, CCE, BME, 
Mechatronics 

21 
U20MCO501/ 
U20MCO601 

Industrial Automation for Textile Mechatronics FT 

Open Elective – IV (Offered in Semester VII) 

1 U20EEO705 Hybrid and Electrical Vehicle  EEE ECE, Mechatronics , MECH 

2 U20EEO706 
Electrical Energy Conservation 
and auditing 

EEE 
ECE, ICE, MECH, CIVIL, 
BME, Mechatronics, CCE, 
AI&DS 

3 U20ECO705 IoT and its Applications ECE 
EEE, ICE, CSE, MECH, IT, 
CIVIL, CCE, FT 

4 U20ECO706 
Cellular and Mobile 
Communications 

ECE 
EEE, ICE, CSE, MECH, IT, 
CIVIL, CCE, BME, 
Mechatronics 

5 U20CSO705 Artificial Intelligence CSE 
EEE, ICE, CIVIL, CCE, 
MECH, FT 

6 U20CSO706 
Cloud Technology and 
its Applications 

CSE 
EEE, ICE, MECH, CIVIL, 
CCE, BME, Mechatronics 

7 U20ITO705 
Automation Techniques   &  
Tools- DevOps 

IT 
EEE, ECE, ICE, CSE, MECH, 
CIVIL, CCE, BME, 
Mechatronics 

8 U20ITO706 Augmented and Virtual Reality IT 
EEE, ICE, MECH, CIVIL, 
CCE, BME 

9 U20ICO705 Process Automation ICE 
EEE, ECE, CSE, MECH, IT, 
CIVIL, CCE, BME, 
Mechatronics 

10 U20ICO706 Virtual Instrumentation ICE 
EEE, ECE, MECH, 
Mechatronics 

11 U20MEO706 
Principles of Hydraulic and 
Pneumatic System 

MECH EEE, ECE, ICE, CIVIL 

12 U20MEO707 Supply Chain Management MECH 
EEE, ECE, CIVIL, 
Mechatronics 

13 U20CEO705 Energy Efficient Buildings CIVIL EEE, ECE, MECH 

14 U20CEO706 
Global Warming and Climate 
Change 

CIVIL 
EEE, ECE, CSE, IT, ICE, 
MECH, BME, CCE, AI&DS, FT 

15 U20MCO702 Building Automation Mechatronics MECH, CIVIL 

16 U20MCO703 
Automation in Manufacturing 
Systems 

Mechatronics MECH, CIVIL 

17 U20BMO705 
Internet of Things for 
Healthcare 

BME EEE, ECE, ICE, CCE 
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18 U20BMO706 Telehealth Technology BME EEE, ECE, ICE, CCE 

19 U20CCO705 Data Science using python CCE 
EEE, ECE, MECH, CIVIL, ICE, 
Mechatronics, BME 

20 U20CCO706 
Mobile Applications Development 
using Android 

CCE 
EEE, ECE, MECH, CIVIL, ICE, 
Mechatronics, BME 

21 U20ADO705 Data Science Application of NLP AI&DS 
EEE, ECE, CSE, IT, ICE, 
MECH, CIVIL, CCE, BME, 
Mechatronics. 

22 U20ADO706 Artificial Intelligence Applications AI&DS 
EEE, ECE, CSE, IT, ICE, 
MECH, CIVIL, CCE, BME 

23 U20HSO706 
Industrial Safety and Human 
Resource Management  

MBA FT 

24 U20HSO707 
Operation Research in Textile 
Industry  

MBA FT 

25 U20HSO708 
Global marketing and Sourcing 
Strategies 

MBA FT 

26 U20HSO709 
Fashion Advertising and sales 
promotions 

MBA FT 

27 U20HSO710 Luxury Brand management  MBA FT 

28 U20HSO711 Fashion Retail Store Operations  MBA FT 

 
 

ANNEXURE - III 
 

EMPLOYABILITY ENHANCEMENT COURSES-(A) CERTIFICATION COURSES 

Sl. 
No. 

Course Code Course Title 

1 U20CSCX01 3ds Max 

2 U20CSCX02 Advance Structural Analysis of Building using ETABS 

3 U20CSCX03 Advanced Java Programming 

4 U20CSCX04 Advanced Python Programming 

5 U20CSCX05 Analog System Lab Kit 

6 U20CSCX06 Android Medical App Development 

7 U20CSCX07 Android Programming 

8 U20CSCX08 ANSYS -Multiphysics 

9 U20CSCX09 Artificial Intelligence  

10 U20CSCX10 Artificial Intelligence and Edge Computing 

11 U20CSCX11 Artificial Intelligence in Medicines  

12 U20CSCX12 AutoCAD for Architecture 

13 U20CSCX13 AutoCAD for Civil 

14 U20CSCX14 AutoCAD for Electrical 

15 U20CSCX15 AutoCAD for Mechanical 

16 U20CSCX16 Azure DevOps 
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17 U20CSCX17 Basic Course on ePLAN 

18 U20CSCX18 Basic Electro Pneumatics 

19 U20CSCX19 Basic Hydraulics 

20 U20CSCX20 Bio Signal and Image Processing Development System 

21 U20CSCX21 Blockchain 

22 U20CSCX22 Bridge Analysis 

23 U20CSCX23 Building Analysis and Construction Management 

24 U20CSCX24 Building Design and Analysis Using  AECO Sim Building Designer 

25 U20CSCX25 CATIA 

26 U20CSCX26 CCNA (Routing and Switching) 

27 U20CSCX27 CCNA (Wireless) 

28 U20CSCX28 Cloud Computing 

29 U20CSCX29 Computer Programming for Medical Equipments 

30 U20CSCX30 Corel Draw 

31 U20CSCX31 Creo (Modeling and Simulation) 

32 U20CSCX32 Cyber Security 

33 U20CSCX33 Data Science  and Data Analytics 

34 U20CSCX34 Data Science using Python 

35 U20CSCX35 Data Science using R 

36 U20CSCX36 Deep Learning 

37 U20CSCX37 Design and Documentation using ePLAN Electric P8 

38 U20CSCX38 Design of Biomedical Devices and Systems 

39 U20CSCX39 Digital Marketing 

40 U20CSCX40 Digital Signal Processing Development System 

41 U20CSCX41 DigSILENT Power Factory 

42 U20CSCX42 Electro Hydraulic Automation with PLC 

43 U20CSCX43 Embedded System using Arduino 

44 U20CSCX44 Embedded System using C 

45 U20CSCX45 Embedded System with IoT 

46 U20CSCX46 ePLAN  Data Portal 

47 U20CSCX47 ePLAN Electric P8 

48 U20CSCX48 ePLAN  Fluid 

49 U20CSCX49 ePLAN  PPE 

50 U20CSCX50 Fusion 360 

51 U20CSCX51 Fuzzy Logic and Neural Networks 

52 U20CSCX52 Google Analytics 

53 U20CSCX53 Hydraulic Automation 

54 U20CSCX54 Industrial Automation 

55 U20CSCX55 Industry 4.0 

56 U20CSCX56 Internet of Things 

57 U20CSCX57 Introduction to C Programming 

58 U20CSCX58 Introduction to C++ Programming 

59 U20CSCX59 IoT using Python 

60 U20CSCX60 Java Programming 

61 U20CSCX61 Machine Learning 

62 U20CSCX62 Machine Learning and Deep Learning 

63 U20CSCX63 Machine Learning for Medical Diagnosis 

64 U20CSCX64 Mechatronics 



Academic Curriculum and Syllabi R-2020                                                                                                                    21 
 

                 B.Tech. Computer Science and Engineering 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEXURE - IV 
 

EMPLOYABILITY ENHANCEMENT COURSES - (B) SKILL DEVELOPMENT  
COURSES 

Sl. 
No. 

Course Code Course Title 

1. U20CSS201 Skill Development Course 1 :Demonstration of Workshop Practices 

2. U20CSS302 

Skill Development Course 2  * 

1) Computer  Assembly and Troubleshooting 

2) Aptitude - I 

3) Electronic Devices and Circuits 

3. U20CSS403 

Skill Development Course 3 * 

1) Exploring Photoshop 

2) Aptitude - II 

3) Office Automation 

4. U20CSS504 Skill Development Course 4 : Foreign Language/ IELTS -I 

5. U20CSS505 Skill Development Course 5 : Presentation Skills using ICT 

6. U20CSS606 Skill Development Course 6 : Foreign Language/ IELTS - II 

7. U20CSS607 Skill Development Course 7 : Technical Seminar  

65 U20CSCX65 Medical Robotics 

66 U20CSCX66 Microsoft Dynamics 365 ERP for HR , Marketing and Finance 

67 U20CSCX67 Mobile Edge Computing 

68 U20CSCX68 Modeling and Visualization using Micro station 

69 U20CSCX69 MX Road 

70 U20CSCX70 Photoshop 

71 U20CSCX71 PLC 

72 U20CSCX72 Pneumatics Automation 

73 U20CSCX73 Project Management 

74 U20CSCX74 Python Programming 

75 U20CSCX75 Revit Architecture 

76 U20CSCX76 Revit Inventor 

77 U20CSCX77 Revit MEP 

78 U20CSCX78 Robotics 

79 U20CSCX79 Search Engine Optimization 

80 U20CSCX80 Software Testing 

81 U20CSCX81 Solar and Smart Energy System with IoT 

82 U20CSCX82 Solid Works 

83 U20CSCX83 Solid Works with Electrical Schematics 

84 U20CSCX84 Speech Processing 

85 U20CSCX85 STAAD PRO V8i 

86 U20CSCX86 Structural Design and Analysis using Bentley 

87 U20CSCX87 Total Station 

88 U20CSCX88 Video and Image Processing Development System 

89 U20CSCX89 VLSI Design 

90 U20CSCX90 Web Programming - I 

91 U20CSCX91 Web Programming - II 
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8. U20CSS608 Skill Development Course 8 : NPTEL / MOOC - I 

9. U20CSS809 Skill Development Course 9 : NPTEL / MOOC-II 

* Any one course to be selected from the list 
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Vision 

To be globally recognized for excellence in quality education, innovation and research for the transformation 

of lives to serve the society 

 

Mission 

 

 

 

 

 

 

 

 

 

 

Vision 
 

To create a productive learning and research environment for graduates to become highly dynamic, 

competent, ethically responsible, professionally knowledgeable in the field of computer science and 

engineering to meet the industrial needs on par with global standards.  

 

Mission 

 

M1: Quality Education: Empowering the students with the necessary technical skills through quality 

education to grow professionally. 

M2: Innovative Research: Advocating the innovative research ideas by incorporating with industries for 

developing products and services. 

M3: Placement and Entrepreneurship: Advancing the education by strengthening the Industry-academic 

relationship through hands-on training to seek placement in the top most industries or to develop a start-ups. 

M4: Ethics and Social Responsibilities: Stimulating professional behavior and good ethical values to 

improve the leadership skills and social responsibilities. 

 

 

M1 - Quality Education To provide comprehensive academic system that amalgamates the 

cutting edge technologies with best practices. 

 

M2 -Research and Innovation To foster value based research and innovation in collaboration with 

industries and institutions globally for creating intellectuals with new 

avenues. 

 

M3 - Employability and 

Entrepreneurship 

To inculcate the employability and entrepreneurial skills through value 

and skill based training 

 

M4:- Ethical values To instill deep sense of human values by blending societal 

righteousness with academic professionalism for growth of society 

VISION AND MISSION OF THE INSTITUTE 

VISION AND MISSION OF THE DEPARTMENT 
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PROGRAMME OUTCOMES (POs) 
 
 

PO1: Exploration of Research: 

An ability to independently carry out research/investigation and development work to solve practical problems. 

PO2: Technical Skill: 

An ability to write and present a substantial technical report/document. 

PO3: Expertise in Academics: 

Students should be able to demonstrate a degree of mastery over the area as per the specialization of the 

program. The mastery should be at a level higher than the requirements in the appropriate bachelor program. 

PO4: Problem solving: 

An ability to discriminate, analyzes, evaluate and synthesize the technologies to provide solution for 

multidimensional engineering problems.  

PO5:  Usage of Modern Tools: 

Create, select, learn and apply appropriate techniques, resources, and modern engineering and IT tools, 

including prediction and modeling, to complex engineering activities with an understanding of the limitations.  

PO6: Ethical Practices and Social Responsibility: 

Acquire professional and intellectual integrity, professional code of conduct, ethics of research and scholarship, 

consideration of the impact of research outcomes on professional practices and an understanding of 

responsibility to contribute to the community for sustainable development of society. 

 
 

  PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

 

PEO 1: Technical Knowledge: To acquire a comprehensive knowledge in computer science engineering concepts 

and apply them for the investigation of real world problems. 

PEO 2: Research and Development: To prepare graduates who will demonstrate analytical, research, design and 

implementation skills offering techno-commercially feasible and socially acceptable solutions. 

PEO 3: Leadership: To prepare graduates who will thrive to pursue life-long learning and contribute to society as an 

ethical and responsible citizen. 

PEO 4: Professional Behavior: To deliver graduates to design and implement solutions for rapidly changing 

computing problems and information system environments to adapt innovation.  

 
 

PROGRAMME SPECIFIC OUTCOMES (PSOs) 
 
 

PSO1: Technical Knowledge in Computer Science and Engineering: Apply the fundamentals of knowledge in 

engineering to identify, formulate, design and investigate complex engineering problems in the real world applications. 

PSO2: Multidisciplinary Competency: Apply the appropriate techniques and modern engineering software tools in 

computer science and engineering to engage in learning and to successfully adapt in multi-disciplinary environments. 

PSO3: Competency in Research and Development: Ability to take up higher studies, Research & Development and 

Entrepreneurships in the modern computing environment. 
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STRUCTURE FOR POST GRADUATE ENGINEERING PROGRAM 
 

 
 

SCHEME OF CREDIT DISTRIBUTION – SUMMARY 

 

Sl.No Course Category 

Credits per 

Semester Total  

Credits 
I II III IV 

1 Humanities and Social Sciences (HS)  - - - - - 

2 Basic Sciences(BS)  3 - - - 3 

3 Engineering Sciences (ES)  - - - - - 

4 Professional Core (PC)  15 16 - - 31 

5 Professional Electives (PE)  3 6 9 - 18 

6 Open Electives (OE)  - - - - 0 

7 Project Work and Internship - - 8 12 20 

8 
Employability Enhancement 

Courses (EEC)* 

- - - - 
- 

9 Mandatory Courses (MC)* - - - - - 

Total 21 22 17 12 72 

 
 

Sl.No. Course Category Breakdown of Credits 

1 Humanities and Social Sciences (HS)  - 

2 Basic Sciences(BS)  3 

3 Engineering Sciences (ES)  - 

4 Professional Core (PC)  31 

5 Professional Electives (PE)  18 

6 Open Electives (OE)  0 

7 Project Work and Internship 20 

8 
Employability Enhancement 

Courses (EEC)  
- 

9 Mandatory courses (MC)  - 

Total 72 
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CURRICULUM 
SEMESTER – I 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 P20BST103 
Mathematical Foundation of Formal 
Approach 

BS 2 2 0 3 40 60 100 

2 P20CST101 
Advanced Data Structures and 
Algorithms  

PC 3 0 0 3 40 60 100 

3 P20CST102 Cloud and Big Data Analytics PC 3 0 0 3 40 60 100 

4 P20CST103 
Artificial Intelligence & Agent 
Technology  

PC 3 0 0 3 40 60 100 

5 P20CCT101 Research Methodology and IPR PC 2 0 0 2 40 60 100 

6 P20CSE1XX Professional Elective - I * PE 3 0 0 3 40 60 100 

Practical 

7 P20CSP101 
Advanced Data Structures and 
Algorithms Laboratory 

PC 0 0 4 2 50 50 100 

8 P20CCP101 Technical Report Writing and Seminar PC 0 0 4 2 100 - 100 

Audit Course 

9 P20ACT10X Audit Course-I** AC 0 0 2 - 100 - 100 

Employability Enhancement Course 

10 P20CSC1XX Employability Enhancement Course-I
#
 EEC 0 0 4 - 100 - 100 

TOTAL 21 590 410 1000 

SEMESTER – II 

Sl. 
No. 

Course 
Code 

Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 P20CST204 IOT and Edge Computing PC 3 0 0 3 40 60 100 

2 P20CST205 Adhoc and Wireless Sensor Networks PC 3 0 0 3 40 60 100 

3 P20CST206 Internals of Operating Systems PC 3 0 0 3 40 60 100 

4 P20CST207 
Agile and Software Project 
Management 

PC 3 0 0 3 40 60 100 

5 P20CSE2XX Professional Elective - II* PE 3 0 0 3 40 60 100 

6 P20CSE2XX Professional Elective - III* PE 3 0 0 3 40 60 100 

Practical 

7 P20CSP202 Internet of Things Laboratory PC 0 0 4 2 50 50 100 

8 P20CCP202 Seminar on ICT a hands on approach PC 0 0 4 2 100 - 100 

Audit Course 

9 P20ACT20X Audit Course-II** AC 0 0 2 - 100 - 100 

Employability Enhancement Course 

10 P20CSC2XX Employability Enhancement Course-II
#
 EEC 0 0 4 - 100 - 100 

TOTAL 22 590 410 1000 



Academic Curriculum and Syllabi R-2020 
 

 

M.Tech. Computer Science and Engineering 
 

 SEMESTER – III 

Sl. 
No. 

Course Code Course Title Category  
Periods 

Credits 
Max. Marks 

L T P CAM ESM Total 

Theory 

1 P20CSE3XX Professional Elective - IV* PE 3 0 0 3 40 60 100 

2 P20CSE3XX Professional Elective - V* PE 3 0 0 3 40 60 100 

3 P20CSE3XX Professional Elective - VI* PE 3 0 0 3 40 60 100 

Practical 

4 P20CSW301 Project Phase - I PW 0 0 12 6 50 50 100 

5 P20CSW302 Internship PW 0 0 0 2 100 - 100 

Employability Enhancement Course 

6 P20CSS301 NPTEL/GIAN/MOOC  EEC 0 0 0 - 100 - 100 

TOTAL 17 370 230 600 

 

SEMESTER – IV 

Sl. 
No. 

Course Code Course Title Category  
Periods Credits Max. Marks 

L T P 
 

CAM ESM Total 

Practical 

1 P20CSW403 Project Phase - II PW 0 0 24 12 50 50 100 

TOTAL 12 50 50 100 

 

*   Professional Elective Courses are to be selected from the list given in Annexure I 
#    

Employability Enhancement Courses are to be selected from the list given in Annexure II 

** Audit Courses are to be selected from the list given in Annexure III 

 

BS- Basic Science  

PC – Professional Core 

PE – Professional Elective 

PW- Project Work  

CC- Common Course 

AC- Audit Course 

EEC - Employability Enhancement Course  

 
CREDIT DISTRIBUTION 
 

 
 
 

 

Total number of credits required to complete  

M.Tech in Computer Science and Engineering      :  

 

72 credits 

 
 

Semester I II III IV Total 

Credits 21 22 17 12 72 
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ANNEXURE-I 
 

PROFESSIONAL ELECTIVE COURSES 
 

Sl. No. Course Code Course Title 

Professional Elective-I 

1. P20CSE101 Robotic Process Automation(RPA) 

2. P20CSE102 Web Services and Internet Engineering 

3. P20CSE103 Service Oriented Architecture  

4 P20CSE104 Advanced Java Programming 

5 P20CSE105 Cryptography & Information Security 

Professional Elective-II 

1. P20CSE206 Web Analytics and Development 

2. P20CSE207 Advances in Compiler Construction 

3. P20CSE208 Quantum Computing 

4 P20CSE209 Social Network Analysis 

5 P20CSE210 Data Compression 

Professional Elective-III 

1. P20CSE211 
Business Intelligence and Reporting 

2. P20CSE212 Ethical Hacking and Digital Forensics 

3. P20CSE213 Trusted Internet 

4 P20CSE214 Soft Computing 

5 P20CSE215 Semantic Web and Knowledge Management 

Professional Elective-IV 

1. P20CSE316 Real-Time Systems 

2. P20CSE317 Data Storage Technologies & Networks 

3. P20CSE318 Mobile Application Development 

4 P20CSE319 Cognitive Science 

5 P20CSE320 Block Chain and Crypto currency 

Professional Elective-V 

1. P20CSE321 Machine Learning Techniques 

2. P20CSE322 Design of Embedded Systems 

3. P20CSE323 Data Warehousing and Data Mining 

4 P20CSE324 Game Design and Augmented Reality 

5 P20CSE325 Mobile and Pervasive Computing  

Professional Elective-VI 

1. P20CSE326 Data Visualization & Reports 

2. P20CSE327 Bio Inspired Computing 

3. P20CSE328 Advances in Database Systems 

4 P20CSE329 5G Networks and Applications 

5 P20CSE330 User Interface/ User Experience Design 
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ANNEXURE-II 

 
EMPLOYABILITY ENHANCEMENT COURSES 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sl.No. Course Code Course Title 

1.  P20CSCX01 Advanced Python 

2.  P20CSCX02 Android Programming 

3.  P20CSCX03 Artificial Intelligence  

4.  P20CSCX04 Artificial Intelligence And Edge Computing 

5.  P20CSCX05 Azure DevOps 

6.  P20CSCX06 Block Chain 

7.  P20CSCX07 CCNA (Routing And Switching) 

8.  P20CSCX08 CCNA (Wireless) 

9.  P20CSCX09 Cloud Computing 

10.  P20CSCX10 Cyber Security 

11.  P20CSCX11 Data Science 

12.  P20CSCX12 Data Science  and Data Analytics 

13.  P20CSCX13 Data Science using Python 

14.  P20CSCX14 Deep Learning 

15.  P20CSCX15 Internet of Things 

16.  P20CSCX16 IoT using Python 

17.  P20CSCX17 Java Programming 

18.  P20CSCX18 Machine Learning 

19.  P20CSCX19 Robotics 

20.  P20CSCX20 Software testing 
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ANNEXURE-III  

 
AUDIT COURSES 

(Common to all M.Tech Programme) 
 

 

Sl. 

No. 
Course Code Course Title 

1. P20ACTX01 English for Research Paper Writing 

2. P20ACTX02 Disaster Management 

3. P20ACTX03 Sanskrit for Technical Knowledge 

4. P20ACTX04 Value Education 

5. P20ACTX05 Constitution of India 

6. P20ACTX06 Pedagogy Studies 

7. P20ACTX07 Stress Management by Yoga 

8. P20ACTX08 
Personality Development Through Life Enlightenment 
Skills 

9. P20ACTX09 Unnat Bharat Abhiyan 
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Course Objectives  
 Provide mathematical background and sufficient experience.  

 To understand various topics of discrete mathematics like matrix algebra, logic and proofs, 

combinatory, graphs, algebraic structures, formal languages and finite state automata.  

 To extend student’s Logical and Mathematical maturity and ability to deal with abstraction. 

 To introduce most of the basic terminologies used in computer science courses. 

 To introduce application of ideas to solve practical problems.  

 

Course Outcomes 

After completion of the course, the students will be able to 

CO1 - Basic knowledge of matrix, set theory, functions and relations concepts needed for designing and                

solving problems. (K2) 

CO2 - Logical operations and predicate calculus needed for computing skill. (K3) 

CO3 - Design and solve Boolean functions for defined problems. (K3) 

CO4 - Apply the acquired knowledge of formal languages to engineering areas like Compiler Design. (K3) 

CO5 - Apply the acquired knowledge of finite automata theory and to design discrete problems to solve 

by Computers. (K3) 

 

UNIT I MATRIX ALGEBRA                       (9 Hrs) 

Matrices - Rank of a matrix - Solving system of equations – Eigen values and Eigenvectors - Cayley - 

Hamilton theorem - Inverse of a matrix. 

 

UNIT II BASIC SET THEORY                     (9 Hrs) 

Basic definitions - Venn diagrams and set operations - Laws of set theory - Principle of inclusion and 

exclusion – Partitions - Permutation and combination – Relations - Properties of relations - Matrices of 

relations - Closure operations on relations - Functions - Injective, subjective and objective functions. 

 

UNIT III MATHEMATICAL LOGIC                      (9Hrs)  

Propositions and logical operators - Truth table - Propositions generated by a set - Equivalence and 

implication - Basic laws - Some more connectives - Functionally complete set of connectives - Normal 

forms - Proofs in propositional calculus - Predicate calculus.  

 

UNIT IV FORMAL LANGUAGES                      (9 Hrs) 

Languages and grammars - Phrase structure grammar - Classification of grammars -Pumping lemma for 

regular languages - Context free languages.  

 

UNIT V FINITE STATE AUTOMATA                      (9 Hrs) 

Finite state automata - Deterministic finite state automata (DFA) - Non deterministic finite state automata 

(NFA) - Equivalence of DFA and NFA - Equivalence of NFA and Regular Languages.  

 

 

 

 

            

P20BST103  
MATHEMATICAL FOUNDATION OF 

FORMAL APPROACH 

L T P C Hrs 

 2 2 0 3 45 
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Text Books 

 

1. David Makinson, “Sets, Logic and Maths for Computing”, Springer Indian Reprint, 2011. 

2. Grimaldi, R.P and Ramana, B.V. "Discrete and Combinatorial Mathematics", Pearson            

Education, Fifth Edition,  2006.  

3. Hopcroft J.E and Ullman,J.D, “Introduction to Automata Theory, Languages and Computation”, 

Narosa Publishing House, Delhi, 2002.  

 

Reference Books 

 

1. Kenneth H. Rosen, “Discrete Mathematics and Its Applications”, Tata McGraw Hill, 4th Edition, 2002.  

2. Sengadir, T. “Discrete Mathematics and Combinatorics" Pearson Education, New Delhi, 2009.  

3. Trembley, J.P. and Manohar, R, "Discrete Mathematical Structures with Applications to Computer 

Science", Tata McGraw Hill, New Delhi, 2007.  

4. Venkataraman, M.K., “Engineering Mathematics”, Volume-II, National Publishing Company, Second 

Edition, 1989. 

 

Web References  

1. https://sites.math.northwestern.edu/~mlerma/courses/cs310-05s/ 

2. https://csd.cs.cmu.edu/course-profiles/15-151-Mathematical-Foundations-for-Computer-Science 

3. https://www.coursera.org/learn/mathematics-for-computer-science 

4.   https://www.cse.iitb.ac.in/~supratik/courses/cs719/index.html 

5.   https://www.irif.fr/~jep/PDF/MPRI/MPRI.pdf 

 

COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 1 - - - 1 1 2 1 

2 3 2 1 1 - 1 2 2 1 

3 3 2 1 1 - 1 2 2 1 

4 3 2 1 1 - - 2 2 1 

5 3 2 1 1 - - 2 2 1 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CST101 
` ADVANCED DATA STRUCTURES AND 

ALGORITHMS 

L T P C Hrs 

3 0 0 3 45 

Course Objectives 

 To learn the mathematical basics and various notations to analyze the complexities of Algorithms. 

 To understand the various sorting techniques and tree data structure. 

 To understand and analyze the various Text Processing operations and their performances. 

 To analyze and understand graph data structures and their applications. 

 To understand the performance of polynomial time and NP-Completeness. 

 

Course Outcomes 

After completion of the course, the students will be able to 

CO1 - Demonstrate various algorithm notations and algorithm correctness. (K2) 

CO2 - Construct various applications based on sorting and tree data structure. (K2)  

CO3 - Experiment with the performance of various Text Processing operations. (K3) 

CO4 - Apply graph data structures to the real time applications. (K3)  

CO5 - Illustrate the performance of the polynomial time algorithm. (K2) 

 

UNIT I ALGORITHM NOTATIONS AND REPRESENTATIONS                                            (9 Hrs)  

Mathematical Induction - Asymptotic Notations – Algorithm Analysis - NP-Hard and NP-Completeness – 

Recurrence Equations – Solving Recurrence Equations – Memory Representation of Multi-dimensional 

Arrays – Time-Space Tradeoffs.                                                                                             

 

UNIT II SORTING AND TREES                                                               (9 Hrs) 

Heapsort – Quicksort – Topological sort - Sorting in Linear Time – Elementary Data Structures – Hash 

Tables – Hash Functions- Binary Search Trees – AVL Trees – Red Black trees – Multi-way Search Trees 

–B-Trees- Fibonacci Heaps – van Emde Boas Trees – Data Structures for Disjoint Sets. 

 

UNIT III TEXT PROCESSING OPERATIONS                           (9 Hrs) 

Text Processing: String Operations - Brute-Force Pattern Matching - The Boyer-Moore Algorithm - The 

Knuth-Morris-Pratt Algorithm - Standard Tries - Compressed Tries - Suffix Tries - The Huffman Coding 

Algorithm - The Longest Common Subsequence Problem (LCS) - Applying Dynamic Programming to the 

LCS Problem. 

 

UNIT IV GRAPH ALGORITHMS                                                                         (9 Hrs) 

Elementary graph Algorithms – Minimum Spanning Trees – Single Source Shortest Paths- All Pairs 

Shortest Paths – Maximum Flow - Multithreaded Algorithms – Matrix Operations.  

UNIT V LINEAR PROGRAMMING                                                                                      (9 Hrs) 

Linear programming – Polynomials and Fast Fourier Transform – Number Theoretic Algorithms – 

Computational Geometry –NP-Completeness – Approximation Algorithms. 

 

Text Books 

1. Thomas H. Coreman, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, “Introduction to 

Algorithms”, PHI, Third Edition, 2016. 
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2. Mark Allen Weiss, Data Structures and Algorithm Analysis in C++, Pearson Education, Second 

Edition, 2004. 

3. Mark de Berg, Otfried Cheong, Marc van Kreveld, Mark Overmars, Computational Geometry: 

Algorithms and Applications, Springer, Third edition, 2008. 

Reference Books 

1. Alfred V. Aho, Jeffrey D. Ullman, John E. Hopcroft, “Data Structures and Algorithms”, Addison 

Wesley, Fifth Edition, 2017. 

2. Algorithms, Data Structures, and Problem Solving with C++”, Illustrated Edition by Mark Allen Weiss, 

Addison-Wesley Publishing Company, Sixth Edition, 2016. 

3. Narasimha karumanchi, Data Structures and algorithms made easy, Fifth Edition, 2017. 

4. E. Horowitz, S.Sahni and Dinesh Mehta, “Fundamentals of Data structures in C++”, University Press, 

Fourth Edition, 2007. 

5. M T Goodrich, Roberto Tamassia, Algorithm Design, John Wiley, Second Edition, 2002. 

 

Web References 

1. https://www.javatpoint.com/data-structure-tutorial/ 

2. https://www.studytonight.com/data-structures/ 

3. https://www.tutorialspoint.com/data_structures_algorithms/ 

4. https://www.w3schools.in/data-structures-tutorial/intro/ 

5. https://www.geeksforgeeks.org/data-structures/ 

 

   COs/POs/PSOs Mapping 

 
 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 
2 2 2 1 2 2 3 2 2 

2 
1 2 2 2 2 2 3 2 2 

3 
2 3 3 1 3 3 3 3 3 

4 
2 3 3 1 3 3 3 3 3 

5 
3 3 3 1 3 3 3 3 3 

 
 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CST102 CLOUD AND BIGDATA ANALYTICS 
L T P C Hrs 

3 0 0 3 45 

Course Objectives 

 To define the fundamental ideas behind Cloud Computing. 

 To classify the basic ideas and principles in cloud Infrastructure. 

 To define network virtualization and geo-distributed cloud. 

 To Understand the Big Data Platform and its Use cases. 

 To Provide an overview of Apache Hadoop, HDFS Concepts and Interfacing with HDFS 

 

Course Outcomes 

After completion of the course, the students will be able to 

CO1 - Explain the core concepts of the cloud computing paradigm.(K3) 

CO2 - Apply fundamental concepts in cloud infrastructures. (K4) 

CO3 - Illustrate the fundamental concepts of network virtualization and geo-distributed cloud. (K4) 

CO4 - Identify Big Data and its Business Implications. (K3) 

CO5 - List the components of Hadoop and Hadoop Eco-System, Access and Process Data on Distributed 

File System. (K4)     

 
UNIT I INTRODUCTION                                                                                                      (9 Hrs) 

Introduction to Cloud Computing- The Evolution of Cloud Computing – Hardware Evolution – Internet 

Software Evolution – Server Virtualization - Cloud Services - Cloud Service Administration - Cloud 

Data Management. 

UNIT II CLOUD INFRASTRUCTURE                                                                        (9 Hrs) 

Cloud Infrastructure: Introduction - Advancing towards a Utility Model – Evolving IT infrastructure – 

Evolving Software Applications – Continuum of Utilities- Standards and Working Groups -  Standards 

Bodies and Working Groups – Service Oriented Architecture – Business Process Execution Language – 

Interoperability Standards for Data Center Management - Utility Computing Technology – Virtualization – 

Hyper Threading – Blade Servers -  Automated Provisioning -  Policy Based Automation – Application 

Management – Evaluating Utility Management Technology -  Virtual Test and development Environment - 

Data Center Challenges and Solutions -  Automating the Data Center. 

UNIT III NETWORK VIRTUALIZATION AND GEO-DISTRIBUTED CLOUD             (9 Hrs) 

Cloud computing and server virtualization-networking of virtual machines inside hypervisor – Docker – 

software defined network – Network virtualization in multi-tenant data centers - VL2 - NVP – Geo 

distributed cloud data centers. 

 

UNIT IV INTRODUCTION TO BIG DATA AND HADOOP                             (9 Hrs) 

Types of Digital Data - Introduction to Big Data - Big Data Analytics - History of Hadoop - Apache Hadoop 

- Analysing Data with Unix tools - Analyzing Data with Hadoop - Hadoop Streaming - Hadoop Echo 

System - IBM Big Data Strategy - Introduction to Ionosphere Big Insights and Big Sheets. 

UNIT V HDFS (HADOOP DISTRIBUTED FILE SYSTEM) & MAP REDUCE                      (9 Hrs)  
                                                             
The Design of HDFS - HDFS Concepts - Command Line Interface - Hadoop file system interfaces - Data 
flow - Data Ingest with Flume and Scoop and Hadoop archives - Hadoop I/O: Compression – Serialization 
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Avro and File-Based Data structures. Anatomy of a Map Reduce Job Run – Failures - Job Scheduling -  
Shuffle and Sort - Task Execution - Map Reduce Types and Formats - Map Reduce Features.  
        

Text Books 

 

1. RajivMisra, Yashwant singh patel, ”Cloud and Distributed Computing: Algorithm and systems”, Wiley, 

First edition, 2020. 

2. Kai Hwang, Geoffrey C. Fox, Jack G. Dongarra, “Distributed and Cloud Computing, From Parallel 

Processing to the Internet of Things”, Morgan Kaufmann Publishers, 2012. 

3. Ritting house, John W., and James F. Ransome, Cloud Computing: Implementation, Management 

and Security, CRC Press, 2017. 

Reference Books 

1. John W. Rittinghouse and James F. Ransome, “Cloud Computing Implementation, Management and 

Security”, CRC Press, Taylor & Francis Group, Boca Raton   London   New York, 2010. 

2. Alfredo Mendoza, “Utility Computing Technologies, Standards, and Strategies”, Artech House INC, 

2007. 

3. Bunker and Darren Thomson, “Delivering Utility Computing”, John Wiley & Sons Ltd, 2006. 

4. Tom White, “ Hadoop: The Definitive Guide”, O’reily Media, Third Edition, 2012. 

5. Pete Warden, “Big Data Glossary”, O’Reily, 2011. 

 

Web References 

 

1. www.coltdatacentres.net/Cloud Technology 

2. www.redhat.com/en/topics/cloud-computing/what-is-cloud-infrastructure 

3. www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology 

4. https://www.zdnet.com/article/what-is-cloud-computing-everything-you-need-to-know-about-the-cloud/ 

5. https://www.tutorialspoint.com/hadoop/hadoop_big_data_overview.htm 

 
    COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 1 2 2 1 - 1 3 - 

2 1 1 2 2 1 2 1 - 3 

3 2 1 1 2 1 2 1 3 - 

4 4 1 2 1 - 1 - 3 1 

5 3 1 1 2 - - - - 1 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CST103 
ARTIFICIAL INTELLIGENCE AND AGENT 

TECHNOLOGY 

L T P C Hrs 

3 0 0 3 45 

 

Course Objectives  

 To understand the concepts, techniques and applications of Artificial Intelligence. 

 Get an overview of problem solving technique using agent technology 

 Acquire an understanding of agent based system development 

 Understand the logical representation of organizational methods 

 Develop of agent tools and techniques. 

 

Course Outcomes 

After completion of the course, the students will be able to 

CO1 - Understand the basic concepts techniques and applications of software agents. (K3) 

CO2 - Design and development of distributed problem Solving techniques. (K5) 

CO3 - Understand the Knowledge in Multi agent and intelligent agents. (K2) 

CO4 - Understand the computational organizational theory. (K2) 

CO5 - Design and apply the development tools and applications of Agents. (K5) 

 

UNIT I ARTIFICIAL INTELLIGENCE                                                                                 (9 Hrs)  

AI Agents and its structure - Problem solving by searching– Uninformed Search Strategies - Forward and 

backward chaining - Bayes Rule and its Applications. Bayesian Networks.    

                  

UNIT II AGENT TECHNOLOGY AND DISTRIBUTED PROBLEM SOLVING                   (9 Hrs)                      

Introduction to Agents – Abstract architectures for intelligent agents – Concrete architecture for intelligent 

agents – Agent Programming languages Multi-agent Systems and societies of Agents – Agent 

Communications – Agent Interaction Protocols. 

Distributed Problem Solving and Planning – Introduction – Task Sharing – Result Sharing – Distributed 

Planning – Distributed Planning and Execution.  

UNIT III DISTRIBUTED RELATION DECISION MAKING                                                (9 Hrs)                      

Distributed Relation Decision making – Introduction Evaluation Criteria – Voting – Auctions – Bargaining – 

General Equilibrium market mechanisms – Contract nets – coalition formation learning in multi-agent 

system – Learning and activity coordination – Learning about and from other agents – Learning and 

Communication. 

 

UNIT IV Formal Methods in DAI: Logic-Based Representation and Reasoning          (9 Hrs)                       

Introduction - Logical Background: Basic Concepts, Propositional and Predicate Logic, Modal Logic, 

Deontic Logic -  Dynamic Logic - Temporal Logic. Cognitive Primitives - BDI Implementations - Tools and 

Systems. 

 

UNIT V AGENTS DEVELOPMENT FRAMEWORKS AND LANGUAGES                       (9 Hrs)                      

Agents Development frameworks and languages – Development tools – applications of agents. Agent 

Oriented methodologies – Agent oriented analysis and design - Gaia methodology – MASE - OPEN 

process framework -  Tropos - Agent UML. 
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Text Books 

1. Stuart Russel, Peter Norvig “Artificial Intelligence – A Modern Approach”, Pearson Education, Third 
Edition, 2009. 

2. Gerhard Weiss, “Multi-agent system – A modern approach to Distributed Artificial Intelligent”, MIT 
press. 

3. Kevin Night, Elaine Rich, Nair B., “Artificial Intelligence (SIE)”,McGraw Hill, 2008. 
 

Reference Books 

1.  Michael Wooldridge, “Introduction to Multi-agent system”,  John Wiley & Sons, Second Edition,  2009. 

2. Walter Brenner et al, “Intelligent Software agents”, Springer. Bradshaw, Software Agents, MIT Press, 

2000. 

3. David L. Poole, Alan K. Mackworth, Artificial Intelligence: Foundations of Computational Agents, 

Cambridge University Press, First Edition,  2017. 

4. M. Tim Jones, Artificial Intelligence: A Systems Approach (Computer Science), Jones and Bartlett 

Publishers, Inc, First Edition, 2008  

5. Nils J. Nilsson, The Quest for Artificial Intelligence, Cambridge University Press, 2009. 

 

Web References 

1. http://www.cs.ox.ac.uk/people/michael.wooldridge/pubs/imas/Contents.html 
2. https://www. nptel.ac.in/ 

3.https://www.reddit.com/r/artificial/ 

4. http://www.mit.jyu.fi/ai/vagan/ties453.html 

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

 

   

COs/POs/PSOs Mapping 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 3 2 3 3 3 2 3 3 3 

2 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 2 3 2 2 

4 3 3 3 3 3 3 3 2 2 

5 3 3 3 3 3 3 3 3 3 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CCT101 
RESEARCH METHODOLOGY AND IPR 

(Common to all M.Tech Programme) 

L T P C Hrs 

2 0 0 2 30 

 

Course Objectives 

 

 To impart knowledge and skills required for research and IPR. 

 To understand the various approaches of literature studies and ethics to be done in research. 

 To understand the Problem formulation, analysis and solutions, Technical paper writing / presentation 
without violating professional ethics. 

 To understand the nature of IPR, Patent process and applying procedure. 

 To analyze the scope of patent rights and developments in IPR. 

 

Course Outcomes 

After completion of the course, the students will be able to 

CO1- Gain Knowledge to formulate the research problem. (K2) 

CO2- Understand the concepts to carry out the literature review, ethics and research analysis. (K2) 

CO3- Explain the way of writing technical paper and presentation methods.(K2) 

CO4- Ability to understand that today’s world is controlled by Computer, Information Technology, but tomorrow 

world will be ruled by ideas, concept, and creativity. (K2) 

CO5- Ability to understand about IPR and filing patents in R & D. (K3) 

 

UNIT I  RESEARCH PROBLEM FORMULATION                                                                      (6 Hrs) 

Meaning of research problem- Sources of research problem - criteria characteristics of a good research 
problem - errors in selecting a research problem - scope and objectives of research problem. Approaches of 
investigation of solutions for research problem - data collection – analysis – interpretation - necessary 
instrumentations. 

UNIT II  LITERATURE REVIEW                                                                                                  (6 Hrs) 

Effective literature studies approaches – analysis – plagiarism and research ethics. 

UNIT III TECHNICAL WRITING /PRESENTATION                                                                    (6 Hrs) 

Effective technical writing - how to write report – paper - developing a research proposal - format of research 
proposal - Presentation and assessment by a review committee. 

UNIT IV INTRODUCTION TO INTELLECTUAL PROPERTY RIGHTS (IPR)                             (6 Hrs) 

Nature of Intellectual Property: Patents – Designs - Trade and Copyright. Process of Patenting and 
Development: Technological research – innovation – patenting - development. International Scenario: 
International cooperation on Intellectual Property -  Procedure for grants of patents - Patenting under PCT. 

UNIT V INTELLECTUAL PROPERTY RIGHTS (IPR)                                                                (6 Hrs) 

Patent Rights: Scope of Patent Rights - Licensing and transfer of technology - Patent information and 
databases - Geographical Indications - New Developments in IPR - Administration of Patent System - IPR of 
Biological Systems - Computer Software etc. Traditional knowledge Case Studies - IPR and IITs.  
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Text Books 

1. Stuart Melville and Wayne Goddard, “Research methodology: An introduction for science &amp; 

Engineering students’, Kenwyn Publisher, 1996. 

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”, Lansdowne 

Publisher, Second Edition, 2001. 

3. C.R. Kothari, Gaurav Garg, “Research Methodology: Methods and Techniques”, New Age 

International, Fourth Edition, 2018.  

 
Reference Books 
 

1. Halbert, “Resisting Intellectual Property”, Taylor &amp; Francis Limited, 2007. 
2. Ranjit Kumar, “Research Methodology: A Step by Step Guide for beginners”, Second Edition,  2010. 
3. Trochim, “Research Methods: The concise knowledge base”, Atomic Dog Publishing, 2005. 
4. Fink A, “Conducting Research Literature Reviews: From the Internet to Paper”, Sage Publications, 

2009. 
 

Web References 

1. https://www.scribd.com/document/427419672/Research-Methodology-and-Ipr 

2. https://www.isical.ac.in/~palash/research-methodology/RM-lec9.pdf 

3. https://www.wipo.int/edocs/pubdocs/en/intproperty/958/wipo_pub_958_3.pdf 

4. https://lecturenotes.in/m/21513-research-methodology- 

5. https://iare.ac.in/sites/default/files/MTECH-CAD.CAM-R18-RM-IP-NOTES.pdf 

 

COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 3 2 1 1 2 1 3 3 2 

2 3 2 1 1 2 1 3 2 2 

3 3 2 1 1 
2 

1 3 2 
2 

4 3 2 1 1 
3 

1 3 2 
3 

5 3 2 1 1 
2 

1 3 2 
2 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CSP101 
` ADVANCED DATA STRUCTURES AND 

ALGORITHMS LABORATORY 

L T P C Hrs 

0 0 4 2 45 

 

Course Objectives 

 To learn the advanced concepts of Data Structures and its related applications.  

 To learn about the concepts of Heaps and its various categories with operations. 

 To study about problems using Tree data structures such as AVL, B-Trees, Red Black tree etc. 

 To understand the graph techniques and algorithms to solve the real time applications. 

 To analyze the algorithms / program’s efficiency in terms of time and space complexity. 

 

 

Course Outcomes 

After completion of the course, the students will be able to 

CO1 - Evaluate the algorithm’s / program’s efficiency in terms of time and space complexity. (K4) 

CO2 - Solve the given problem by identifying the appropriate Data Structure. (K3) 

CO3 - Construct various applications based on sorting and tree data structure. (K2)  

CO4 - Apply graph data structures to solve real time applications such as network flow and linear 

programming. (K3)  

CO5 - Illustrate the performance of the polynomial time algorithm. (K2) 

 

List of Experiments 

 

1. Implementation of the following Heap Structures. 

a. Min Heap ( Insertion, Delete Min, Delete Max)  

b. Skew Heap(Priority Queue operations) 

c. Fibonacci Heap (Priority Queue operations). 

2. Implementation of the following Search Structures 

a. AVL Trees (Insertion, Deletion and Search) 

b. Splay Trees (Insertion, Deletion and Search)  

c. B-Trees (Insertion, Deletion and Search)  

d. Red- Black Trees. 

3. Implementation of Convex Hull. 

4. Implementation of Topological sort. 

5. Implementation of Graph search algorithms. 

6. Implementation of Randomized algorithms. 

7. Implementation and application of network flow and linear programming problems. 

8. Implementation of algorithms using the hill climbing and dynamic programming design 

techniques. 

9. Implementation of recursive backtracking algorithms. 

10. Implementation of Branch and Bound Algorithms. 

 

Text Books 

1. E. Horowitz, S.Sahni and Dinesh Mehta, “Fundamentals of Data structures in C++”, University Press, 
Fifth Edition, 2007. 

2. T.H.Cormen, C.E.Leiserson, R.L.Rivest, and C.Stein, Introduction to Algorithms, PHI/Pearson 

Education, Third Edition, 2009. 
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3. Michael T. Goodrich and Roberto Tamassia, Algorithm Design: Foundations, Analysis and Internet 

Examples, Wiley India, Second Edition, 2006. 

 
 

.Reference Books 

1. Thomas H. Coreman, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, “Introduction to 
Algorithms”, PHI, Third Edition, 2016. 

2. Mark Allen Weiss, Data Structures and Algorithm Analysis in C++, Pearson, Second Edition,  2004. 
3. Sara Baase and Allen Van Gelder, Computer Algorithms Introduction to Design and Analysis, Pearson 

Education Asia, Third Edition, 2010. 
4. Donald E Knuth, The Art of Computer Programming, Volume I & II, Addison Wesley, Revised Re-Third 

Edition,  2011. 
5. Michael T. Goodrich,  Roberto Tamassia,  David M. Mount,” Data Structures and Algorithms in 

C++”,Wiley, Second Edition, 2011. 
 

 
Web References 
1. https://www.javatpoint.com/data-structure-tutorial/ 
2. https://www.studytonight.com/data-structures/ 
3. https://www.tutorialspoint.com/data_structures_algorithms/ 
4. https://www.w3schools.in/data-structures-tutorial/intro/ 
5. https://www.geeksforgeeks.org/data-structures/ 

 

    COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 
2 2 2 3 2 2 3 2 2 

2 
1 2 2 2 2 2 3 2 2 

3 
1 3 3 3 3 3 3 3 3 

4 
2 3 3 3 3 3 3 3 3 

5 
1 3 3 3 3 3 3 3 3 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CCP101 
TECHNICAL REPORT  WRITING AND SEMINAR 

(Common to all M.Tech Programme) 
L T P C Hrs 

0 0 4 2 45 

 

Course Objectives 

 Selection of topic based on interest 

 Formulate the Objective  

 To develop their scientific and technical reading and writing skills that they need to understand and construct 
research articles. 

 To obtain information from a variety of sources (i.e., Journals, dictionaries, reference books) and then place it 
in logically developed ideas. 

 Preparation of report  

 

Course Outcomes 

After completion of the course, the students will be able to 

  

CO1 - Select a subject, narrowing the subject into a topic.(K2)  

CO2 - State an objective and collecting the relevant bibliography (at least 15 journal papers). (K2) 

CO3- Study the papers and understanding the author’s contributions and critically analyzing each paper.(K3)  

CO4 - Prepare a working outline and linking the papers and preparing a draft of the paper. (K2) 

CO5- Prepare conclusions based on the reading of all the papers and Writing the Final Paper and giving final 
Presentation. (K3) 

 

Activity Instructions 
Submission 

week 
Evaluation 

Selection of area of 
interest and Topic 

Select an area of interest, topic and 
state an objective 

2
nd

 week 

3 % Based on clarity of 
thought, current 
relevance and clarity in 
writing 

Stating an Objective 

Collecting Information 
about  area & topic 

1. List 1 Special Interest Groups or 
professional society 

2. List 2 journals 
3. List 2 conferences, symposia or 

workshops 
4. List 1 thesis title 
5. List 3 web presences (mailing lists, 

forums, news sites) 
6. List 3 authors who publish regularly 

in your area 
7. Attach a call for papers (CFP) from  

your area. 

3
rd

 week 

3% (the selected 
information must be area 

specific and of 
international and national 

standard) 

Collection of Journal 
papers in the topic in the 
context of the objective – 
collect 20 & then filter 

 provide a complete list of 
references you will be using- Based 
on your objective -Search various 
digital libraries and Google Scholar 

 When picking papers to read - try 
to: 

- Pick papers that are related to each 
other in some ways and/or that are 
in the same field so that you can 
write a meaningful survey out of 

4
th
 week 

6% ( the list of standard 
papers and reason for 

selection) 
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them. 
- Favour papers from well-known 

journals and conferences, in the 
field (as indicated in other Favour 
more recent papers, 

- Pick a recent survey of the field so 
you can quickly gain an overview, 
Find relationships with respect to 
each other and to your topic 
area(classification 
scheme/categorization) 

- Mark in the hard copy of papers 
whether complete work or 
section/sections of the paper are 
being considered 

Reading and 
notes for first 
5 papers 

Reading Paper Process 
For each paper form a Table answering 
the following questions: 

 What is the main topic of the 
article? 

 What was/were the main issue(s) 
the author said they want to 
discuss? 

 Why did the author claim it was 
important? 

 What simplifying assumptions does 
the author claim to be making? 

 What did the author do? 

 How did the author claim they were 
going to evaluate their work and 
compare it to others? 

 What did the author say were the 
limitations of their research? 

 What did the author say were the 
important directions for future 
research? 

 Conclude with limitations/issues not 
addressed by the paper 

( from the perspective of survey) 

6
th
 week 

 

8% 
( The table given 

should indicate your 
understanding of the 

paper and the 
evaluation is based on 

your conclusions 
about each paper) 

Reading and 
notes for next 
5 papers 

Repeat Reading Paper Process 
 

7
th
 week 

8% 
( the table given 

should indicate your 
understanding of the 

paper and the 
evaluation is based on 

your conclusions 
about each paper 

Draft outline 
1 and Linking 
papers 

Prepare a draft Outline, your survey 
goals, along with a classification / 
categorization diagram 
 

8
th
 week 

8% 
( this component will 
be evaluated based 
on the linking and 

classification among 
the papers) 
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Abstract 
Prepare a draft abstract and give a 
presentation 
 

9
th
 week 

6%(Clarity, purpose and 
conclusion) 

6% Presentation & 
Viva Voce 

Introduction 
Background 

Write an introduction and background 
sections 
 

10
th
 week 

5% 
( clarity) 

Sections of 
the paper 

Write the sections of your paper based 
on the classification / categorization 
diagram in 
keeping with the goals of your survey 

11
th 

week 

10% 
(this component will 
be evaluated based 
on the linking and 

classification among 
the papers) 

Conclusions Write your conclusions and future work 12
th
 week 5% ( conclusions) 

Final Draft Complete the final draft of your paper 13
th
 week 

10% (formatting, 
English, Clarity and 

linking) 
4% Plagiarism Check 

Report 

Seminar 
 

A brief 15 slides on your paper 
14

th
 & 15

th
 

week 
 

10% 
(based on 

presentation and 
Vivavoce) 

 

COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 3 3 1 3 3 2 1 2 

2 
2 3 2 1 3 2 2 1 2 

3 
2 3 2 1 3 2 2 1 2 

4 
2 3 2 1 3 2 2 1 2 

5 
2 3 2 1 3 2 2 1 2 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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      P20CSC1XX       EMPLOYABILITY ENHANCEMENT COURSES     
                                                         

L T P C Hrs 

0 0 4 - 50 

 
  

 Students shall choose an International certification course offered by the reputed organizations 

like Google, Microsoft, IBM, Texas Instruments, Bentley, Autodesk, Eplan and CISCO, etc. The duration 

of the course is 40-50 hours specified in the curriculum, which will be offered through Centre of 

Excellence.  

 

 Pass /Fail will be determined on the basis of participation, attendance, performance and 

completion of the course. If a candidate fails, he/she has to repeat the course in the subsequent years. 

Pass in this course is mandatory for the award of degree. 
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P20CST204 IOT AND EDGE COMPUTING 
L T P C Hrs 

3 0 0 3 45 

Course Objectives 

 To assess the vision and use of devices in IoT Technology 

 To understand IoT Market perspective.  

 To classify Real World IoT Design Constraints, Industrial Automation in IoT. 

 To learn about the Edge Computing  

 To know about Physical Servers and Cloud Offerings 
 

Course Outcomes 

After completion of the course, students will be able to  

CO1 - Interpret the vision of IoT from a global context along with the uses of IOT devices. (K2) 

CO2 - Determine the Market perspective of IoT. (K2) 

CO3 - Design a portable IOT using Raspberry Pi. (K3) 

CO4 – Describe the importance of edge computing. (K2) 

CO5 - Illustrate the applications in Industrial Automation and identify Real World Design Constraints. (K2) 
 

UNIT I        INTRODUCTION AND ENABLING TECHNOLOGIES                                     (9 Hrs) 

Definition and Characteristics - Physical Design - Things in IoT- Protocols, Logical Design - 

Communication Models - Communication APIs - Difference between IoT and M2M - SDN and NFV for IoT 

- Software Defined Networking - Network Function Virtualization - System Management with NETCONF-

YANG - Need for IoT Systems Management - Network Operator Requirements – NETCONF -  YANG. 

 

UNIT II        IOT PROTOCOLS                                                                                            (9 Hrs) 

IoT Access Technologies: Physical and MAC layers - topology and Security of IEEE 802.15.4, 802.15.4g, 

802.15.4e, 1901.2a, 802.11ah and LoRaWAN – Network Layer: IP versions, Constrained Nodes and 

Constrained Networks – Optimizing IP for IoT - From 6LoWPAN to 6Lo - Routing over Low Power and 

Lossy Networks – Application Transport Methods- Supervisory Control and Data Acquisition – Application 

Layer Protocols: CoAP and MQTT 

 

UNIT III       IOT PLATFORMS DESIGN METHODOLOGY                                                (9 Hrs) 

IoT Physical Devices and Endpoints – Introduction to Raspberry PI - Interfaces (Serial, SPI, I2C) 

Programming – Python program with Raspberry PI with focus of interfacing external gadgets -  Controlling 

output -Reading input from pins. 

 

UNIT IV      INTRODUCTION TO EDGE COMPUTING                                  (9 Hrs) 

Fog computing vs Edge computing - Need for edge computing - benefits of Edge computing. Lightweight 

Container Middleware for Edge Cloud Architectures - Clusters for Lightweight Edge Clouds - Architecture 

Management – Storage and Orchestration - IoT Integration - Security Management for Edge Cloud 

Architectures. 

 

UNIT V       PHYSICAL SERVERS AND CLOUD OFFERINGS                                         (9 Hrs) 

Physical Servers and Cloud Offerings – Introduction to Cloud Storage models and communication APIs 

Web Server – Web server for IoT - Cloud for IoT - Python web application framework - Designing a 

RESTful web API. 
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Text Books 

1. Vijay Madisetti and Arshdeep Bahga, “Internet of Things: A Hands-on Approach”, VPT, First edition, 

2014. 

2. Olivier Hersent, David Boswarthick, Omar Elloumi, “The Internet of Things – Key applications and 

Protocols”, Wiley, Second Edition, 2012. 

3. Rajkumar Buyya, Satish Narayana Srirama “Fog and Edge Computing: Principles and Paradigms”, 

Wiley-Blackwell, First Edition, 2019. 

4. Arshdeep Bahga and Vijay Madisetti, “Internet of Things – A Hands-on Approach”, Universities Press, 

2015. 

5. Matt Richardson & Shawn Wallace, “Getting Started with Raspberry Pi”, O’Reilly (SPD), Third Edition, 

2016. 

 

Reference Books 

1. Jonathan Follett, “Designing for Emerging - UX for Genomics, Robotics, and the Internet of Things 

Technologies”, O’Reilly, First Edition, 2014.  

2. Charalampos Doukas, “Building Internet of Things with the Arduino”, Create space Publishers, 2012. 

3. Donald Norris, “The Internet of Things: Do-It-Yourself at Home Projects for Arduino, Raspberry Pi and 

Beagle Bone Black”, Mc.Graw Hill, First Edition, 2015. 

4. Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stamatis, Karnouskos, Stefan Avesand. David Boyle, 

“From Machine-to-Machine to the Internet of Thing – Introduction to a New Age of Intelligence”, 

Elsevier, 2014. 

5. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the Internet of Things”, 

Springer, 2011. 

6. Michael Margolis, Arduino Cookbook, “Recipes to Begin, Expand, and Enhance Your Projects”, 

O’Reilly Media, Second Edition, 2011. 

 

Web References 

1. https://www.wired.co.uk/article/internet-of-things-what-is-explained-iot 

2. https://www.ibm.com/blogs/internet-of-things/what-is-the-iot/  

3. https://www.geeksforgeeks.org/edge-computing/ 

4. https://www.i-scoop.eu/internet-of-things-guide/edge-computing-iot/ 

 

   COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 1 2 1 1 - 2 1 - 

2 2 1 2 1 - - 2 - - 

3 2 1 2 1 - - 2 1 - 

4 2 1 2 1 - - 2 1 - 

5 2 1 2 1 1 - 2 - - 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 

 



Academic Curriculum and Syllabi R-2020 
 
 

M.Tech. Computer Science and Engineering 
 

P20CST205 
` ADHOC AND WIRELESS SENSOR 

NETWORKS 

L T P C Hrs 

3 0 0 3 45 

 

Course Objectives 

 To learn about the issues in the design of wireless ad hoc networks. 

 To understand the working of protocols in different layers of mobile ad hoc and sensor networks.  

 To expose the students to different aspects in sensor networks.  

 To understand various security issues in ad hoc and sensor networks and solutions to the issues.  

 To learn the Channel allocation mechanism for various on-demand applications using Ad-Hoc 

Networks. 

 

Course Outcomes 

After completion of the course, the students will be able to 
CO1 – Identify different issues in wireless ad hoc and sensor networks. (K1) 

CO2 - Analyze protocols developed for ad hoc and sensor networks. (K4) 

CO3 - Identify and understand security issues in ad hoc and sensor networks. (K1) 

CO4 - Build the routing mechanism and improving QoS. (K3) 

CO5 - Apply Channel allocation strategy to improve the connectivity in Ad-Hoc Networks. (K3) 

 

UNIT I INTRODUCTION                                                                                                      (9 Hrs)  

Fundamentals of Wireless Communication Technology – The Electromagnetic Spectrum – 

Radio propagation Mechanisms – Characteristics of the Wireless Channel - mobile ad hoc 

networks (MANETs) and wireless sensor networks (WSNs): concepts and architectures. Applications of 

Ad Hoc and Sensor networks. Design Challenges in Ad hoc and Sensor Networks. 

UNIT II MAC PROTOCOLS FOR AD HOC WIRELESS NETWORKS                               (9 Hrs) 

Issues in designing a MAC Protocol - Classification of MAC Protocols - Contention based protocols -

Contention based protocols with Reservation Mechanism - Contention based protocols with Scheduling 

Mechanisms – Multi channel MAC - IEEE 802.11. 

UNIT III ROUTING PROTOCOLS TRANSPORT LAYER IN ADHOC NETWORKS           (9 Hrs)                                                                                                                                                                                                                                                                                                                                                                                                  

Issues in designing a routing and Transport Layer protocol for Ad hoc networks - proactive 

routing, reactive routing (on-demand) - hybrid routing - Classification of Transport Layer solutions -TCP 

over Ad hoc wireless Networks. 

 

UNIT IV WIRELESS SENSOR NETWORKS (WSNS) AND MAC PROTOCOLS              (9 Hrs) 

Single node architecture: hardware and software components of a sensor node – WSN 

Network architecture: typical network architectures-data relaying and aggregation strategies - MAC 

layer protocols: self-organizing, Hybrid TDMA/FDMA and CSMA based MAC - IEEE 802.15.4. 

 

UNIT V WSN ROUTING, LOCALIZATION & QOS                   (9 Hrs) 

Issues in WSN routing – OLSR - Localization – Indoor and Sensor Network Localization - absolute 

and relative localization, triangulation - QOS in WSN - Energy Efficient Design – Synchronization -

Transport Layer issues. 
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Text Books 
1. C. Siva Ram Murthy, and B. S. Manoj, “Ad Hoc Wireless Networks: Architectures and Protocols 

“, Prentice Hall Professional Technical Reference, Third Edition, 2008. 
2. Thomas Krag and Sebastin Buettrich, “Wireless Mesh Networking”, O‘Reilly Publishers, First Edition, 

2007. 
3. Al-Sakib Khan Pathan, Shafiullah Khan, Nabil Ali Alrajeh, “Wireless Sensor Networks Current Status 

and Future Trends”, CRC Press, 2016. 

Reference Books 
1. Carlos De Morais Cordeiro, Dharma Prakash Agrawal “Ad Hoc & Sensor Networks: Theory and 

Applications”, World Scientific Publishing Company, Second Edition, 2006. 
2. Feng Zhao and Leonides Guibas, “Wireless Sensor Networks”, Elsevier Publication – 2002. 
3. Holger Karl and Andreas Willig “Protocols and Architectures for Wireless Sensor Networks”, Wiley, 

Third Edition, 2005. 

4. Kazem Sohraby, Daniel Minoli, & Taieb Znati, “Wireless Sensor Networks-Technology, Protocols, and 

Applications”, John Wiley, Fourth Edition, 2007. 
5. Anna Hac, “Wireless Sensor Network Designs”, John Wiley, Second Edition,2003. 

 

Web References 

1. https://nptel.ac.in/courses/106105160/ 

2. https://en.wikipedia.org/wiki/Wireless_ad_hoc_network 

3. https://shodhganga.inflibnet.ac.in/bitstream/10603/77730/12/12_chapter_02.pdf 
 
 
 

     COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 2 - - - - - - - 

2 3 2 3 3 - 1 - 2 - 

3 3 1 3 3 - 1 2 2 - 

4 1 1 2 3 3 1 - 2 - 

5 2 1 2 3 2 3 2 - - 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CST206 
INTERNALS OF OPERATING 

SYSTEMS 

L T P C     Hrs  

3 0 0 3 45 

Course Objectives 

 To read and understand sample open source programs and header files. 

 To learn how the processes are implemented in Linux. 

 To understand the implementation of the inter process communication in Linux. 

 To study windows operating systems and algorithms. 

 To know the components and management aspects of Real time and Mobile operating systems. 

 

Course Outcomes 

After completion of the course, students will be able to  

CO1 - Explain the functionality of an operating system by reading its internal source. (K2) 

CO2 - Revise any algorithm present in an internal system namely system calls. (K1) 

CO3 - Describe the implementation of inter process communication. (K2) 

CO4 - Modify and use the data structures of the windows operating system. (K3) 

CO5 - Identify the different features of real time and mobile operating systems. (K3) 

 

UNIT I INTRODUCTION TO KERNEL             (9 Hrs) 

Introduction to Kernel - Architecture of the UNIX operating system - System concepts - Data 

structures. Buffer Cache: Buffer header - Structure of Buffer pool - Reading and writing disk blocks. 

Files INODES - Structure of a regular file - Directories- Super block- Inode assignment. 

 

UNIT II SYSTEM CALLS                                                                                                (9 Hrs) 

System calls:  OPEN-Read – Close – Write – Create – CHMOD – CHOWN – Pipes - Mounting and 

Unmounting. Process: Layout the system memory – Context - Process control - process creation – 

signals - Process scheduling – time - clock.  

 

UNIT III INTER-PROCESS COMMUNICATIONS                                                          (9 Hrs) 

Inter-Process Communications: Process tracing- System V IPC-Shared Memory - Semaphores. 

Network Communications: Socket programming – Sockets – descriptors – Connections - Socket 

elements - Stream and Datagram Sockets. 

 

UNIT IV WINDOWS OPERATING SYSTEM                 (9 Hrs) 

Windows Operating system: versions - Concepts and tools - Windows internals - System Architecture 

- Requirements and design goals - Operating system mode l- Architecture overview - Key system 

components. System mechanisms: Trap dispatching - object manager – Synchronization - System 

worker threads -Windows global flags - Local procedural calls - Kernel event tracing. 

 

UNIT V REAL TIME AND MOBILE OPERATING SYSTEMS                              (9 Hrs) 

Basic Model of Real Time Systems – Characteristics - Applications of Real Time Systems – Real 

Time Task Scheduling - Handling Resource Sharing - Mobile Operating Systems - Micro Kernel 

Design - Client Server Resource Access - Processes and Threads -Memory Management - File 

system. 
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Text Books 

1. Maurice J. Bach, “The Design of the Unix Operating System”, Prentice Hall of India, First Edition 

1991.  

2. Brian Catlin, Jamie Hanrahan, Mark E. Russinovich, David A. Solomon and Alex Ionescu 

“Windows Internals, Book 1 – User Mode 7ed (Developer Reference)”, Microsoft Press, Seventh 

Edition,  2014.  

3. William Stallings, “Operating Systems: Internals and Design Principles”, Pearson Education, Fifth 

Edition, 2019. 

4. MukeshSinghal and Niranjan G. Shivaratri, Advanced Concepts in Operating Systems - 

Distributed, Database, and Multiprocessor Operating Systems, Tata McGraw-Hill, Fifth Edition, 

2001. 

 

Reference Books 

1. Daniel P. Bovet and Marco Cesati, "Understanding the Linux Kernel", O'Reilly Publications, Third 

Edition,  2005. 

2. Harold Abelson, Gerald Jay Sussman and Julie Sussman, “Structure and Interpretation of 

Computer Programs”, Universities Press, Second Edition, 2013. 

3. Michael Beck, Harald Bohme, MirkoDziadzka, Ulrich Kunitz, Robert Magnus, Dirk Verworner, 

“Linux Kernel Internals”, Addison-Wesley, Third Edition, 2017. 

4. Robert Love, “Linux Kernel Development”, Addison-Wesley, Third Edition, 2010. 

5. Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, Operating System concepts, John Wiley & 

Sons, Tenth Edition (kindle edition), 2018. 

 

Web References 

1. http://www.softpanorama.org/Internals/index.shtml 

2. https://www.udemy.com/course/understanding-the-internals-of-the-unix-kernel-architecture/ 

3. https://www.britannica.com/technology/Windows-OS 
4. https://www.tutorialspoint.com/operating_system/index.htm 
5. https://www.geeksforgeeks.org/operating-systems/ 

 
 
 

COs/POs/PSOs Mapping 

 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 2 - - - - 
2 3 2 

2 2 2 3 3 2 - 
3 3 2 

3 2 2 3 3 2 - 
2 1 1 

4 2 2 3 3 2 - 
1 1 2 

5 2 2 3 3 2 3 
2 1 2 

 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CST207 
AGILE AND SOFTWARE PROJECT 

MANAGEMENT 

L T P C Hrs 

3 0 0 3 45 

 

Course Objectives  

 To provide students with a theoretical as well as practical understanding of agile software 

development practices and how small teams can apply them to create high-quality software. 

 To provide a good understanding of software design and a set of software technologies. 

 To create a planning and scheduling. 

 To provide students with a theoretical as well as practical understanding of agile software 

development practices and how small teams can apply them to create high-quality software. 

 To understand agile development and testing. 

 

Course Outcomes 

After completion of the course, students will be able to  

CO1 - Apply systematic procedure for software design and deployment. (K2) 

CO2 - Completely analyse the required framework model. (K1) 

CO3 - To fulfil the resource utilization. (K1) 

CO4 - Develop techniques and tools for improving team collaboration along software requirement with 

Agility. (K3) 

CO5 - Construct Software process improvement as an ongoing task for development teams. (K2) 

 

UNIT I     SOFTWARE PROJECT MANAGEMENT                                                         (9 Hrs)  

Project Management – Activities Methodologies – Categorization of Software Projects – Setting Objective 

– Management Principles – Management Control – Project portfolio Management – Cost benefit 

evaluation technology – Risk evaluation – Strategic program Management – Stepwise Project Planning. 

                  

UNIT II    SOFTWARE PROCESS MODEL AND TECHNIQUES                                      (9 Hrs)                      

Software process and Process Models – Choice of Process models - Rapid Application development – 

Agile methods – Extreme Programming – SCRUM – Basics of Software estimation – Effort and Cost 

estimation techniques – Staffing Pattern- Software process Techniques - Project schedules – Activities – 

Sequencing and scheduling – Network Planning models– Critical path (CRM) method – Risk identification 

– Assessment – Monitoring – PERT technique – Monte Carlo simulation – Resource Allocation – Creation 

of critical patterns – Cost schedules. 

 

UNIT III   SOFTWARE PROJECT MANAGEMENT ORGANISATION AND CONTROL   (9 Hrs)                      

Framework for Management and control – Collection of data Project termination – Visualizing progress – 

Cost monitoring – Earned Value Analysis- Project tracking – Change control- Software Configuration 

Management – Managing contracts – Managing people – Organizational behaviour – Best methods of 

staff selection – Motivation – The Oldham Hackman job characteristic model – Ethical and Programmed 

concerns – Working in teams – Decision making – Team structures – Virtual teams – Communications 

genres – Communication plans. 

 

UNIT IV    AGILE METHODOLOGY                                                                               (9 Hrs)                       

Theories for Agile Management – Agile Software Development – Traditional Model vs. Agile Model – 

Classification of Agile Methods – Agile Manifesto and Principles – Agile Project Management – Agile 
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Team Interactions – Ethics in Agile Teams – Agility in Design, Testing – Agile Documentations – Agile 

Drivers, Capabilities and Values 

UNIT V    AGILITY IN REQUIREMENT ENGINEERING AND QUALITY ASSURANCE    (9 Hrs)                     

Agile Information Systems – Agile Decision Making - Challenges of Migrating to Agile Methodologies – 

Agile Knowledge Sharing – Impact of Agile Processes in Requirement Engineering – Current Agile 

Practices - Agile Requirements Prioritization – Agile Requirements Modeling and Generation - Agile 

Product Development – Agile Metrics – Feature Driven Development (FDD) – Financial and Production 

Metrics in FDD – Agile Approach to Quality Assurance – Test Driven Development 

 

Text Books 

1. Bob Hughes, Mike Cotterell and Rajib Mall, “Software Project Management”, Tata McGraw Hill, Fifth 
Edition, New Delhi, 2012. 

2. Robert K. Wysocki, “Effective Software Project Management”, Wiley Publication, Second Edition, 
2011. 

3. David J. Anderson and Eli Schragenheim, “Agile Management for Software Engineering: Applying the 
Theory of Constraints for Business Results”, Prentice Hall, Fourth Edition, 2003. 

 

Reference Books 

1. Walker Royce, “Software Project Management”, Addison-Wesley, First Edition, 1998. 

2. Gopalaswamy Ramesh, “Managing Global Software Projects”, McGraw Hill Education (India), 

Fourteenth Reprint, 2013. 

3. Craig Larman, “Agile and Iterative Development: A Managers Guide”, Addison-Wesley, Third Edition, 

2004. 

4. Kevin C. Desouza, “Agile Information Systems: Conceptualization, Construction, and Management”, 

Butterworth-Heinemann, Second Edition, 2007. 

5. Hazza and Dubinsky, “Agile Software Engineering, Series: Undergraduate Topics in Computer 
Science”, Springer, Second Edition, 2009. 

 

Web References 

1. https://www.javatpoint.com/software-project-management 

2. http://www.tutorialsspace.com/Software-Engineering/14-Project-Management-Concept-1.aspx 

3. http://www.rspa.com/spi/project-mgmt.html 
4. https://www.agilealliance.org/agile101/ 

5. https://www.visual-paradigm.com/scrum/what-is-agile-software-development/ 

6. https://www.cprime.com/resources/what-is-agile-what-is-scrum/ 

 
COs/POs/PSOs Mapping 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 3 3 3 2 2 - 3 2 - 

2 3 3 2 2 2 - 3 2 - 

3 3 3 2 2 2 - 3 2 - 

4 3 3 2 2 2 - 3 2 - 

5 3 3 2 2 2 - 3 2 - 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CSP202 ` INTERNET OF THINGS  LABORATORY 
L T P C Hours 

0 0 4 2 45 

Course Objectives 

 To study different communication protocols used in IoT applications. 

 To study different sensors used in IoT applications. 

 To understand the working of automation systems. 

 To understand the working principle of IoT devices using ARDUINO. 

 To understand the working principle of IoT devices using RASPBERRY PI. 

 

Course Outcomes 

After completion of the course, the students will be able to 
CO1 – Illustrate the communication protocols in the IoT domain. (K1) 

CO2 - Make use of Sensors, Embedded Systems, Networking and Circuits. (K2) 

CO3 – Construct Industry and Home automation. (K2) 

CO4 – Build IoT applications using ARDUINO. (K3) 

CO5 - Construct IoT applications using RASPBERRY PI. (K2) 

 

List of Experiments 

 
IOT USING ARDUINO AND ESP MODULE 

1. Study of Embedded System, Arduino, C Programming, UART Communication, REST and HTTP 
protocols, PUSH, PUT and GET commands. 
  

2. Develop a Human detection system using an IR sensor and write received data from Arduino to PC 
through Serial. 
 

3. Develop an Intelligent Traffic Light system, which gets ultrasonic sensor reading for identifying 
trespassers with understanding on Arduino Read and Write commands. 
 

4. Develop an Industrial automation system, which runs 2 motor using a Motor Driver based inputs given 
on Serial monitor inputs from PC and displays the motor operation in Serial Monitor. 
 

5. Develop an Industrial Monitoring system, which constantly senses and plots the reading of a moisture 

sensor in thinkspeak server and provides buzzer alarm when the value reaches a threshold 

connected via Arduino with an ESP Module. 

 

6. Develop a Home Automation system consisting of 2 push switches, a LED, and a fan(motor), which 

constantly uploads value to thinkspeak server. 

 
IOT USING RASPBERRY PI 

 

7. Study of Raspberry Pi, Linux CLI, Raspbian OS, Python programming basics, Difference between 
Arduino and Python, Advantages 
 

8. Develop a Smart Home using raspberry Pi, and control 2 LEDs through thinkspeak server 
 

9. Develop a Weather Monitoring system using Raspberry Pi, consisting of moisture and Humidity 
sensor connected to thinkspeak server 
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10. Develop a Smart Water Management system, to indicate and alert users of available water in tank 

using a moisture sensor connected to Raspberry Pi through Think speak server. 

 

Text Books 

1. Vijay Madisetti and Arshdeep Bahga, “Internet of Things: A Hands-on Approach”, VPT, First edition, 

2014. 

2. Olivier Hersent, David Boswarthick, Omar Elloumi, “The Internet of Things – Key applications and 

Protocols”, Wiley, Second Edition, 2012. 

3. Rajkumar Buyya, Satish Narayana Srirama “Fog and Edge Computing: Principles and Paradigms”, 

Wiley-Blackwell, First Edition, 2019. 

4. Arshdeep Bahga and Vijay Madisetti, “Internet of Things – A Hands-on Approach”, Universities Press, 

2015. 

5. Matt Richardson & Shawn Wallace, “Getting Started with Raspberry Pi”, O’Reilly (SPD), Third Edition, 

2016. 

 

Reference Books 

1. Jonathan Follett, “Designing for Emerging - UX for Genomics, Robotics, and the Internet of Things 

Technologies”, O’Reilly, First Edition, 2014.  

2. Charalampos Doukas, “Building Internet of Things with the Arduino”, Create space Publishers, 2012. 

3. Donald Norris, “The Internet of Things: Do-It-Yourself at Home Projects for Arduino, Raspberry Pi and 

Beagle Bone Black”, Mc.Graw Hill, First Edition, 2015. 

4. Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stamatis, Karnouskos, Stefan Avesand. David Boyle, 

“From Machine-to-Machine to the Internet of Thing – Introduction to a New Age of Intelligence”, 

Elsevier, 2014. 

5. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the Internet of Things”, 

Springer, 2011. 

6. Michael Margolis, Arduino Cookbook, “Recipes to Begin, Expand, and Enhance Your Projects”, 

O’Reilly Media, Second Edition, 2011. 

 

Web References 

1. https://www.wired.co.uk/article/internet-of-things-what-is-explained-iot 

2. https://www.ibm.com/blogs/internet-of-things/what-is-the-iot/  

3. https://www.geeksforgeeks.org/edge-computing/ 

4. https://www.i-scoop.eu/internet-of-things-guide/edge-computing-iot/ 

 

 COs/POs/PSOs Mapping 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 2 - 2 2 1 - 2 - - 

2 2 - 2 2 1 - 2 - - 

3 3 1 2 3 3 1 3 3 1 

4 3 1 2 3 3 1 3 3 1 

5 3 1 2 3 3 1 3 3 1 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 
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P20CCP202 
SEMINAR ON ICT: A HANDS-ON APPROACH  

(Common to all M.Tech Programme)  
L T P C Hrs 
- - 4 2 45 

 

Course Objectives 

 To develop their technical reading and presentation skills that they need to understand and present 
using ICT Tools. 

 To obtain information from a variety of sources (i.e., Journals, dictionaries, reference books) and 
practice to present. 

 

Course Outcomes 

After completion of the course, the students will be able to 
CO1 - Select a topic, narrowing the topic into presentation.  

CO2 - State an objective and use the relevant ICT tools to make the presentation effective.  

CO3 - Study the topic and understanding the contributions and prepare report.  

CO4 - Prepare a working demo.  

CO5 - Prepare conclusions based on the reading of the topic and giving final Presentation.  

 

The methodology used is “learning by doing”, a hands-on approach, enabling the students to follow their own 

pace. The teacher, after explaining the project, became a tutor, answering questions and helping students on 

their learning experience.  
 
ICT skills 

 Understand ICT workflow in the respective domain choosed. 

 Manage multitasking. 

 Deal with main issues using tech in class. 

 Record, edit and deliver audio and video. 

 Automate assessments and results. 
 
Scope 

 Perspective in order to design activities in class. 

 Understand the process of creating audiovisuals. 
 
Teaching tools 

 Different ways to create audiovisual activities. 

 Handle audiovisual editors. 

 Collaborative working. 

 Individualize learning experience. 

 Get instant feedback from students. 
 

Each one of the students will be assigned an ICT Topic and the student  has  to  conduct  a  detailed  study 

on  the  assigned  topic  and  prepare  a  report,  running  to  30  or  40  pages f o r  wh i c h  a  d e m o  t o  be  

p e r f o rm e d  followed by a brief  question  and  answer  session.  The  demo will  be evaluated  by  the  

internal  assessment  committee  (comprising  of  the  Head  of  the Department and two faculty members) 

for a total of 100 marks. 

 

COs/POs/PSOs Mapping 

COs 
Program Outcomes (POs) 

Program Specific 

Outcomes (PSOs) 

PO1 PO2  PO3 PO4 PO5 PO6 PSO1 PSO2 PSO3 

1 - 3 1 1 3 3 3 2 1 

2 - 3 1 1 3 2 3 2 1 

3 - 3 1 1 3 2 3 2 1 

4 - 3 1 1 3 2 3 2 1 

5 - 3 1 1 3 2 3 2 1 

Correlation Level: 1 - Low, 2 - Medium, 3 - High 



 
Academic Curriculum and Syllabi R-2020 

M.Tech. Computer Science and Engineering 
 

 

           

      P20CSC2XX       EMPLOYABILITY ENHANCEMENT COURSES     
                                                         

L T P C Hrs 

0 0 4 - 50 

 
  

 Students shall choose an International certification course offered by the reputed organizations 

like Google, Microsoft, IBM, Texas Instruments, Bentley, Autodesk, Eplan and CISCO, etc. The duration 

of the course is 40-50 hours specified in the curriculum, which will be offered through Centre of 

Excellence.  

 

 Pass /Fail will be determined on the basis of participation, attendance, performance and 

completion of the course. If a candidate fails, he/she has to repeat the course in the subsequent years. 

Pass in this course is mandatory for the award of degree. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


