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Department of Computer Science and Engineering 

 

Vision 

To develop engineers with global employability, entrepreneurship capability, 

research focus and social responsibility 

 

Mission 

 To develop internationally competent engineers in dynamic IT field by 

providing state-of-art academic environment and industry driven curriculum 

 To motivate and guide students to take up higher studies and establish 

entrepreneurial ventures 

 To enrich the department through committed and technically sound faculty 

team with research focus in thrust areas 

 To undertake societal problems and provide solutions through technical 

innovations and projects in association with the industry, society and 

professional bodies 

 

 

 

 

  



Programme: B.E. Computer Science and Engineering 

Programme Educational Objectives (PEOs) - Regulations 2019 

B.E. Computer Science and Engineering graduates will: 

PEO1. Domain expertise: Possess expertise and emerge as key players in IT 

integrated domains. 

PEO2. Computing skills and ethics: Employ computing skills to solve societal and 

environmental issues in an ethical manner. 

PEO3. Lifelong learning and research: Involve in lifelong learning and research to 

meet the demands of global technology. 

Programme Outcomes (POs) - Regulations 2019 

On successful completion of B.E. Computer Science and Engineering programme, 

graduating students/graduates will be able to: 

PO1. Engineering Knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the solution of 

complex engineering problems 

PO2. Problem Analysis: Identify, formulate, review research literature, and 

analyze complex engineering problems reaching substantiated conclusions using 

first principles of mathematics, natural sciences, and engineering sciences. 

PO3. Design/Development of Solutions: Design solutions for complex 

engineering problems and design system components or processes that meet the 

specified needs with appropriate consideration for the public health and safety, and 

the cultural, societal, and environmental considerations. 

PO4. Conduct Investigations of Complex Problems:  Use research-based 

knowledge and research methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid conclusions 

for complex problems. 

PO5. Modern Tool Usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and modelling 

to complex engineering activities with an understanding of the limitations. 



PO6. The Engineer and Society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the 

consequent responsibilities relevant to the professional engineering practice. 

PO7. Environment and Sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

PO8. Ethics:  Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

PO9. Individual and Team Work: Function effectively as an individual, and as a 

member or leader in diverse teams, and in multidisciplinary settings. 

PO10. Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

PO11. Project Management and Finance: Demonstrate knowledge and 

understanding of the engineering and management principles and apply these to 

one's own work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments 

PO12. Life-long learning: Recognize the need for, and have the preparation and 

ability to engage in independent and life-long learning in the broadest context of 

technological change. 

 

Programme Specific Outcomes (PSOs) - Regulations 2019 

On successful completion of B.E. Computer Science and Engineering programme, 

graduating students/graduates will be able to: 

PSO1. Systems engineering: Employ software engineering principles in the design 

and development of efficient systems 

PSO2. Knowledge engineering: Apply data analytics techniques for solving real 

world problems 

 



Programme: B.E Computer Science and Engineering 
2019 Regulations 

Curriculum for Semesters I to VIII 

Course  

Code 
Course Title Duration Credits Marks 

19SHMG6101 Induction Program 3 Weeks - 100 
 

 Semester I  

Course  

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19MABC1102 
Linear Algebra and Infinite 

Series 
3 1 0 4 100 

AD,AM 

CS,IT & SC 

19ENHG2101 Communication Skills – I 2 0 2 3 100 All 

19EESC2101 
Introduction to Electrical and 
Electronics Engineering 

3 0 2 4 100 
AD,AM 

CS,IT & SC 

19CSSN2101 
Fundamentals of 
Programming 

3 0 2 4 100 - 

19CSSC4001 IT Practices Lab 1 0 4 3 100 
AD,AM 

CS,IT & SC 

19PSHG6001 Wellness for Students* 0 0 2 - - All 

Total 12 1 12 18 500  
 

Semester II 

Course  

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19MABC1202 Calculus and Transforms 3 1 0 4 100 
AD,AM CS,IT 

& SC 

19ENHG2201 Communication Skills – II 2 0 2 3 100 All 

19PHBC2002 
Physics for Information 
Sciences 

3 0 2 4 100 
AD,AM CS,IT 

& SC 

19ECSC2201 Digital System Design 2 0 2 3 100 
AD,AM CS,IT 

& SC 

19CSSN2201 Programming with C 3 0 3 4.5 100 - 

19MESC4001 Engineering Drawing 1 0 3 2.5 100 
AD,AU,CS,EC, 

EI,IT,ME, &MC 

19PSHG6001 Wellness for Students* 0 0 2 1 100 All 

19CHMG6201 Environmental Sciences 1 0 0 - 100 All 

19PSHG6003 
தமிழரம்ரபு /Heritage of 

Tamils** 
1 0 0 1 100 All 

Total 16 1 14 23 900  

* Annual Pattern 



** Applicable only for 2022 Batch 

 

Semester III  

Course  

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19MABC1303 Discrete Mathematics 3 1 0 4 100 CS & IT 

19CSCN1301 
Data Structures and Algorithm 

Analysis – I 
3 0 0 3 100 CS & AD 

19CSCN1302 Computer Architecture 3 0 0 3 100 CS & AD 

19ECSN1301 
Principles of Communication 

Engineering 
3 0 0 3 100 - 

19CSCN2301 Database Systems 3 0 2 4 100 CS & AD 

19CSCN3301 
Data Structures and Algorithm 

Analysis Laboratory 
0 0 3 1.5 100 CS & AD 

19CSCN4301 Java Programming Laboratory 1 0 3 2.5 100 - 

19PSHG6002 
Universal Human Values 2: 

Understanding Harmony 
2 1 0 3 100 All 

XXXXXXXXXX One Credit Course 0 0 2 1 100 - 

19PSHG6004 
தமிழரும் ததொழில்நுட்பமும் 

/ Tamils and Technology**  
1 0 0 1 100 All 

Total 19 2 10 26 1000  

 

 

Semester IV  

Course  

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19MABG1401 Probability and Statistics 3 1 0 4 100 All 

19CSCN1401 
Data Structures and Algorithm 

Analysis – II 
3 1 0 4 100 CS & AD 

19CSCN2401 Operating Systems 3 0 2 4 100 - 

19EESN2401 Microcontrollers and IoT 3 0 2 4 100 - 

19CSCN3401 
Python Programming 

Laboratory 
0 0 4 2 100 - 

19CSPN6401 Mini – Project 0 0 4 2 100 - 

XXXXXXXXXX One Credit Course 0 0 2 1 100 - 

Total 12 2 14 21 700  

 

Course  

Code 
Course Title Duration Credits Marks 

XXXXXXXXXX Internship or Skill Development* 2 Weeks 1 100 

*Refer to clause: 4.8 in UG academic regulations 2019 

** Applicable only for 2022 Batch 

 



 
 

Semester V  

Course  

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19CSCN1501 
Formal Languages and 

Automata Theory 
3 1 0 4 100 - 

19CSCN1502 
Object Oriented Software 

Engineering 
3 0 0 3 100 - 

19CSCN2501 
Computer Network 

Technology 
3 0 2 4 100 - 

XXXXXXXXXX Professional Elective –I 3 0 2 4 100 - 

XXXXXXXXXX Professional Elective –II 3 0 0 3 100 - 

XXXXXXXXXX Open Elective – I 3 0 0 3 100 - 

19CSCN3501 
Object Oriented Software 

Engineering Laboratory 
0 0 3 1.5 100 - 

19CSCN4501 
Internet Programming 

Laboratory 
1 0 3 2.5 100 - 

19PSHG6501 

Employability Skills 1 : 

Teamness and Interpersonal 

Skills 

0 0 2 1 100 All 

Total 19 1 12 26 900  
 

Semester VI  

Course  

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19CSCN1601 Compiler Design 3 1 0 4 100 - 

19CSCN1602 Machine Intelligence 3 0 0 3 100 - 

XXXXXXXXXX Professional Elective –III 3 0 2 4 100 - 

XXXXXXXXXX Professional Elective –IV  3 0 0 3 100 - 

XXXXXXXXXX Open Elective –II 3 0 0 3 100 - 

19CSCN3601 
Machine Intelligence 

Laboratory 
0 0 4 2 100 

- 

19CSPN6601 
Innovative and Creative 

Project 
0 0 4 2 100 

- 

19PSHG6601 
Employability Skills 2: 

Campus to Corporate 
0 0 2 1 100 All 

Total 15 1 12 22 800  
 

Course  

Code 
Course Title Duration Credits Marks 

XXXXXXXXXX Internship or Skill Development* 2 or 4 Weeks 1 100 

*Refer to clause: 4.8 in UG academic regulations 2019 

 

 



Semester VII 
 

Course 

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19CSCN1701 Cyber Security 3 0 0 3 100 - 

19CSCN1702 Software Project Management 3 0 0 3 100 - 

XXXXXXXXXX Professional Elective –V 3 0 2 4 100  

XXXXXXXXXX Professional Elective –VI 3 0 0 3 100 - 

XXXXXXXXXX Open Elective - III 3 0 0 3 100  

19CSCN4701 Cloud Technology Laboratory 1 0 3 2.5 100 - 

19CSCN4702 
Open Source Software 

Development Laboratory 
1 0 3 2.5 100 

- 

Total 17 0 8 21 700  

 
Semester VIII 

Course 

Code 
Course Title 

Hours/Week 
Credits Marks 

Common to 

Programmes L T P 

19SHVG6001/ 

19SHVG6002 

Entrepreneurship Development 

/ தமிழர் மரபும் பண்பாடும்/ 

Culture and Heritage of Tamils 

1 0 0 1 100 All 

19CSPN6801 Project 0 0 16 8 200 - 

Total 1 0 16 9 300  

 

Course 

Code 
Course Title Duration Credits Marks 

XXXXXXXXXX Internship or Skill 
Development* 8 or 16 weeks 4 100 

*Refer to clause: 4.8 in UG academic regulations 2019 
 

 

Total Credits (2021 Batch): 170 
 

Total Credits (2022 Batch): 172 



 

 

Vertical wise Electives 

Vertical I   
Data Science  Electives 

Course 
Code 

Course Title 
Hours/Week 

Credits Marks 
Common to 

Programmes L T P 

19CSEN2003 Information Retrieval Techniques 3 0 2 4 100          - 

19CSEN2004 Big Data Analytics 3 0 2 4 100 - 

19CSEN2013 Social Network Analytics 3 0 2 4 100 - 

19CSEN2022 Visualization Techniques 3 0 2 4 100 - 

19CSEN2029 
Exploratory Data Analytic 
Techniques 

3 0 2 4 100 
- 

19CSEN1016 
Business Intelligence and 
Management  

3 0 0 3 100 
- 

19CSEN1009 Text and Web Mining 3 0 0 3 100 - 

19CSEN1017 Data Warehousing and Mining 3 0 0 3 100 - 

19ITIC1001 Integrated Big Data Solutions  3 0 0 3 100 
AD,AM 

CS,IT &SC 

 

 

Vertical II 
Artificial Intelligence & Machine Learning 

Course 
Code 

Course Title 
Hours/Week 

Credits Marks 
Common to 

Programmes L T P 

19CSEN2012 Soft Computing Techniques  3 0 2 4 100 - 

19CSEN2030 
Digital Image Processing 
Techniques  

3 0 2 4 100 
- 

19CSEN2031 
Classical and Evolutionary 
Optimization Techniques  

3 0 2 4 100 
- 

19CSEN2035 Deep Learning Methods 3 0 2 4 100 - 

19CSEN1010 Speech Processing  3 0 0 3 100 - 

19CSEN1012 Bio Inspired Computing 3 0 0 3 100 - 

19CSEN1018 Knowledge Engineering  3 0 0 3 100 - 

19CSEN1019 
Reinforcement Learning 
Techniques  

3 0 0 3 100 
- 

 

 

 

 

 

 



 

 

 

Vertical III 
Networks & Security 

Course 
Code 

Course Title 
Hours/Week 

Credits Marks 
Common to 

Programmes L T P 

19CSEN2005 Multi-Core Architecture 3 0 2 4 100 - 

19CSEN2014 Cryptographic Techniques  3 0 2 4 100 - 

19CSEN2024 Network and Internet Security  3 0 2 4 100 - 

19CSEN2025 Embedded Systems  3 0 2 4 100 - 

19CSEN2032 Digital and Mobile Forensics  3 0 2 4 100 - 

19CSEN1005 Distributed Systems 3 0 0 3 100 - 

19CSEN1008 Wireless Sensor Networks  3 0 0 3 100 - 

19CSEN1013 Block Chain Technology 3 0 0 3 100 - 

19CSEN1014 Information Security 3 0 0 3 100 - 

19EEIC1001 
Embedded System Design and 
Development  

3 0 0 3 100 
CS,EC,EE,MC 

& ME 
 

 

Vertical IV 
Software Development 

Course 
Code 

Course Title 
Hours/Week 

Credits Marks 
Common to 

Programmes L T P 

19CSEN2015 Web Technologies 3 0 2 4 100 - 

19CSEN2016 
Software Quality Assurance and   
Testing  

3 0 2 4 100 
- 

19CSEN2026 Design Patterns 3 0 2 4 100 - 

19CSEN2027 
Foundation Skills in Integrated 
Product Development  

3 0 2 4 100 
- 

19CSEN2028 
Advanced Data Structures and 
Algorithms  

3 0 2 4 100 
- 

19CSEN2033 
Robotic Process Automation 
Design  

3 0 2 4 100 
- 

19CSEN1020 Agile Methodologies 3 0 0 3 100 - 

19CSEN1007 Reliability Engineering 3 0 0 3 100 - 

19CSIC1001  Prototype Development 3 0 0 3 100 
CS,EC,EE,MC 

& ME 

19CSIC2001 AWS & DevOps 3 0 2 4 100 
AD,AM CS,IT 

&SC 
 

 

 

 

 

 

 

 

 

 

 



 

 

Diversified Electives 

 

 

 

 

 

 

 

 

Vertical V 
Human Computer Interaction 

Course 
Code 

Course Title 
Hours/Week 

Credits Marks 
Common to 

Programmes L T P 

19CSEN2001 User Interface Design 3 0 2 4 100 - 

19CSEN2021 Game Design 3 0 2 4 100 - 

19CSEN2002 Graphics and Visualization   3 0 2 4 100 - 

19CSEN2034 Virtual Reality and Augmented 
Reality  

3 0 2 4 100 
- 

19CSEN1002 Multimedia Systems 3 0 0 3 100 - 

19CSEN1003 Interaction Design 3 0 0 3 100 - 

19CSEN1021 Human Computer Interaction    3 0 0 3 100 - 

19CSEN1022 Wearable Technology  3 0 0 3 100 - 

Course Code Course Title 
Hours/Week 

Credits Marks 
Common to 

Programmes L T P 

19ITEC1001 Intellectual Property Rights 3 0 0 3 100 - 

19MEEC1025 
Fundamentals of 
Entrepreneurship 

3 0 0 3 100 - 

19MEEC1026 Design Thinking and Innovation 3 0 0 3 100 - 

19CSEN1015 Information Storage Systems 3 0 0 3 100          - 

19CSEC6701 
Professional Readiness for 
Innovation, Employability and 
Entrepreneurship 

0 0 6 3 100 - 

19MEEC1001 Product Life cycle Management  3 0 0 3 100 

AD,AU,CS,EC 

,EE,EI, IT & 

ME 

19MEEC2002 PLM For Engineers  2 0 2 3 100 
AD,AM,AU, 

CS,EC,EE,EI, 
IT, ME & SC 



 

Open Electives 

(Offered to other Programmes) 

Course 

Code 
Course Title 

Hours/Week 
Credits Marks 

L T P 

19CSOC1001 Data Structures   3 0 0 3 100 

19CSOC1002 
Relational Database Management 

System 
3 0 0 3 100 

19CSOC1003 Java Programming 3 0 0 3 100 

19CSOC1004 Principles of Operating System  3 0 0 3 100 

19CSOC1005 Object Oriented System Design 3 0 0 3 100 

19CSOC1006 Management Information Systems 3 0 0 3 100 

19CSOC1007 Computer Forensics 3 0 0 3 100 

19CSOC1008 
Augmented Reality and Virtual 

Reality 
3 0 0 3 100 

19CSOC1009 Human Computer Interface Design 3 0 0 3 100 

19CSOC1010 Bio Informatics 3 0 0 3 100 

19CSOC1011 Geographic Information System 3 0 0 3 100 

19CSOC1012 Green Computing 3 0 0 3 100 

19CSOC1013 Advanced Algorithms  3 0 0 3 100 

 

 

 





















































































































































































































































Semester VIII 

Course Code: 19SHVG6001 Course Title:  Entrepreneurship Development 

 
Course Category:  Course Level: Basic 

L:T:P  

1:0:0 (Hours/Week) 

 

Credits: 1 Total Contact Hours: 15 

 

Max Marks:100 

Course Objectives:  

The course is intended to equip students with the entrepreneurial mindset, understand 

market, apply the process of problem solving, and Entrepreneurship ecosystem.  

Entrepreneurship   15 Hours 

Entrepreneur- Types of Entrepreneurship-Problem identification-Opportunity Discovery-

Explore Market, customer persona-customer segmentation, TAM,SOM,SAM- creating 

compelling value proposition- competitor analysis. Prototying- Types -Business model 

canvass-Idea pitching. Entrepreneurial eco system- Startups-Angel Investors, Venture 

Capitalist, Makers Space, Incubators, Accelerators-Financial models- Equity, Debt, Crowd 

funding. 

Course Outcomes Cognitive Level 

At the end of the course, students will able to 

CO1: Pitch an Idea for a problem with understanding entrepreneurial 

ecosystem. 
Apply 

Text Book(s): 

1. Robert D.Hisrich, Micheal P. Peters, Dean A. Shepherd, Sabayasachi (2020), 

Entrepreneurship,McGrawHill, 11th Edition. 

2. Donald F Kuratko,Entrepreneurship: Theory, Process, Practice with MindTap, 11th 

Edition. 

Web References: 

1. https://wadhwanifoundation.org/our-programs/ignite/ 

2. https://academy.forge-iv.co/#academia 

Assessment Plan: 

Internal Component: 

Idea Pitching Presentation- 75 Marks 

End Semester Assessment: 1.  

25 Multiple Choice Questions- 25 Marks 

 

https://wadhwanifoundation.org/our-programs/ignite/
https://academy.forge-iv.co/#academia


Course Code: 19SHVG6002 Course Title: தமிழர் மரபும் பண்பாடும் 

Course Category: Humanities Course Level: Introductory 

L:T:P (Hours/Week) 
1: 0: 0 

Credits:1 
 
Total Contact Hours:15 
 
 

Max Marks:100 

 

Course Objectives 

மாணவர்கள் இப்பாடத்தை கற்பதன் மூலம்: 

இந்ைிய தைசிய இயக்கத்ைிற்கும் இந்ைிய கலாச்சாரத்ைிற்கும் ைமிழர்களின் 
பங்களிப்தப அறிந்து ககாள்ள இயலும். 

 

அலகு 1 - தமிழ் மமாழி மற்றும் இலக்கியம் 
5 Hours 

 

ைமிழ் ஒரு கசம்கமாழி - சங்க இலக்கியங்கள் - ைிருக்குறள் - ைமிழ்க் 
காப்பியங்கள் - ைமிழகத்ைில் சமண, கபௌத்ை சமயங்களின் ைாக்கம் - பக்ைி 
இலக்கியம் - ஆழ்வார்கள் மற்றும் நாயன்மார்கள் - ைமிழில் நவனீ 
இலக்கியத்ைின் வளர்ச்சி - ைமிழ் இலக்கிய வளர்ச்சியில் பாரைியார் மற்றும் 
பாரைிைாசன் ஆகிதயாரின் பங்களிப்பு 

அலகு 2 - ைமிழர் கதலகள் மற்றும் விதளயாட்டுகள் 5 Hours 

 

நடுகல் முைல் நவனீ சிற்பங்கள் வதர - ஐம்கபான் சிதலகள் - நாட்டுப்புறத் 
கைய்வங்கள் - குமரி முதனயில் ைிருவள்ளுவர் சிதல - இதசக்கருவிகள் 
- மிருைங்கம், பதற, வதீண, யாழ், நாைஸ்வரம் - நாட்டுப்புறக் கதலகள் 
மற்றும் வரீ விதளயாட்டுகள் 

அலகு 3 -  இந்ைியாவின் பண்பாடு மற்றும் வளர்ச்சியில் 
ைமிழர்களின் பங்கு 

5 Hours 

 

சங்ககால நகரங்களும், துதறமுகங்களும் - சங்ககாலத்ைில் ஏற்றுமைி 
மற்றும் இறக்குமைி - கடல்கடந்ை நாடுகளில் தசாழர்களின் கவற்றி. 
இந்ைிய விடுைதலப்தபாரில் ைமிழர்களின் பங்கு - சுயமரியாதை இயக்கம் 
- இந்ைிய மருத்துவத்ைில் சித்ை மருத்துவத்ைின் பங்கு - கல்கவட்டுகள், 

தககயழுத்துப்படிகள் - ைமிழ்ப் புத்ைகங்களின் அச்சு வரலாறு. 



Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO.1 இந்ைிய தைசிய இயக்கத்ைிற்கும் இந்ைிய 
கலாச்சாரத்ைிற்கும் ைமிழர்களின் பங்களிப்தப அறிந்து ககாள் 

வார்கள். 

அறிைல் 

(Understand) 

Text Book(s): 

1. ைமிழக வரலாறு - மக்களும் பண்பாடும் - தக.தக. பிள்தள (கவளியடீு: 

ைமிழ்நாடு பாடநூல் மற்றும் கல்வியியல் பணிகள் கழகம்) 

2. கீழடி - தவதக நைிக்கதரயில் சங்ககால நகர நாகரிகம் (கைால்லியல் துதற 

கவளியடீு) 

3. கபாருதந - ஆற்றங்கதர நாகரிகம் (கைால்லியல் துதற கவளியடீு) 

4. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL 
– (in print)  

5. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published 
by: Department of Archaeology & Tamil Nadu Text Book and Educational Services 
Corporation, Tamil Nadu)  

6. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil 
Nadu Text Book and Educational Services Corporation, Tamil Nadu)  



Course Code: 19SHVG6002 
Course Title: CULTURE AND HERITAGE OF 

TAMILS 

Course Category: Humanities Course Level: Introductory 

L:T:P (Hours/Week) 
1: 0: 0 

Credits:1 

 
Total Contact Hours:15 
 
 

Max Marks:100 

 

Course Objectives 

The course is intended to: 

• Understand the Contribution of Tamils to Indian National Movement and Indian 
Culture. 

 

UNIT I – TAMIL LANGUAGE AND LITERATURE 5 Hours 

Tamil as a Classical Language - Sangam Literature – Thirukural - Tamil Epics - Impact of 

Buddhism and Jainism in Tamil Land - Bakthi Literature Azhwars and Nayanmars - 

Development of Modern literature in Tamil - Contribution of Bharathiyar and 

Bharathidhasan. 

UNIT II – FINE ARTS  AND MARTIAL ARTS OF TAMILS 5 Hours 

Hero stone to modern sculpture - Bronze icons - Village deities, Thiruvalluvar Statue at 

Kanyakumari, Musical instruments - Mridhangam, Parai, Veenai, Yazh and Nadhaswaram 

- Role of Temples in Social and Economic Life of Tamils - Folk and martial arts. 

UNIT III – CONTRIBUTION OF TAMILS TO INDIAN CULTURE 
 AND GROWTH 

5 Hours 

Ancient Cities and Ports of Sangam Age - Export and Import during Sangam Age - Overseas 

Conquest of Cholas. Contribution of Tamils to Indian Freedom Struggle - Self-Respect 

Movement - Role of Siddha Medicine in Indigenous Systems of Medicine – Inscriptions and 

Manuscripts – Print History of Tamil Books. 



Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO.1 Understand the Contribution of Tamils to Indian National Movement 
and Indian Culture. Understand 

Text Book(s): 

1. தமிழக வரலாறு - மக்களும் பண்பாடும் - கக.கக. பிள்ளை (வவைியடீு: 

தமிழ்நாடு பாடநூல் மற்றும் கல்வியியல் பணிகள் கழகம்) 

2. கீழடி - ளவளக நதிக்களரயில் சங்ககால நகர நாகரிகம் (வதால்லியல் துளை 

வவைியடீு) 

3. வபாருளந - ஆற்ைங்களர நாகரிகம் (வதால்லியல் துளை வவைியடீு) 

4. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL 
– (in print)  

5. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published 
by: Department of Archaeology & Tamil Nadu Text Book and Educational Services 
Corporation, Tamil Nadu)  

6. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil 
Nadu Text Book and Educational Services Corporation, Tamil Nadu)  



 
 

 
  

 

   

 

  

 

   Course Level: Practice 

 
L:T:P (Hours/Week) 
 0:0:16 
 

 
Credits: 8 

 
Total Contact Hours:240 

 
Max Marks:200 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

   
 

  

 

 

 

 

 

    

 
 

 

 

 

 

 

 

 

 
 

 



 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
  

 
  

 
 

 
 

 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 

 
 

 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 

    















































Course Code: 19ITIC1001 
Course Title: Integrated Big Data Solutions  

                       (Common to AD,AM CS,IT &SC) 

Course Category: Professional Elective Course Level: Mastery  

L:T:P(Hours/Week)    3:0:0 Credits:3 Total Contact Hours:45 Max. Marks:100 

Pre-requisites 

 Data Structures, Database Management Systems 

Course Objectives 
The course is intended to: 
1. Apply the principles of distributed computing to analyze and solve complex computing 

problems. 

2. Implement and configure NoSQL databases to handle large-scale data storage and retrieval. 

3. Develop and construct a data warehouse system to support data analysis. 

4. Utilize the MapReduce programming model for processing large datasets. 

5. Design an analytics machine using big data analytic tools. 

Unit I Distributed Computing 9 Hours 

Introduction – Message Passing – Shared Memory – Consensus algorithms – Distributed 

Transactions, Mutual exclusions, dead locks – Local & Global time and state – Distributed file 

systems. 

Unit II NoSQL 9 Hours 

Introduction to NoSQL Databases – Definition and Purpose – CAP Theorem – Overview of CAP –  

Consistency and Availability – Type of NoSQL Databases – Key-Value Stores – Document 

Stores Column – Family Stores – Graph Databases. 

Unit III Data Warehouse & Mining 9 Hours 

Data Warehouse Basics – Data Warehouse Architecture – Modeling Facts – Modeling 

Dimensions – Schemas – Data Cleansing Techniques – ETL Process – Data Mining – 

Introduction to Techniques.  

Unit IV Introduction to Big Data computing 9 Hours 

Defining Big Data, 3 Vs – Challenges and Opportunities – Role of Computing Frameworks– 

Hadoop – Introduction to Apache Hadoop – Components of the Hadoop Ecosystem – 

MapReduce Programming Model – HDFS: Architecture – HDFS Commands –Data Replication 

and Fault Tolerance. 

 Unit V Big Data Analytics Tools  9 Hours   

Apache Spark – Spark's Role in Big Data Analytics – PySpark – Overview of PySpark – Data 

Processing with PySpark – Data Processing – Data Lakehouse Concepts – Performance 

Considerations. 



Course Outcomes  
Cognitive 

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

CO1: Apply distributed computing concepts to design and implement solutions 

for parallel and scalable systems. 
Apply 

CO2: Implement optimized data storage and retrieval techniques in NoSQL 

databases for high-performance applications. 
Apply 

CO3: Utilize data warehousing concepts and data mining techniques to extract 

insights and inform decision-making in real-world scenarios 
Apply 

CO4: Apply the MapReduce programming model to develop and execute big 

data applications efficiently. 
Apply 

CO5: Implement data visualization techniques to effectively communicate  

insights from data. 
Apply 

 

Text Book(s): 
 
T1. Andrew S. Tanenbaum, Maarten Van Steen, “Distributed Systems”, 3rd Edition,      

Pearson Education, 2017. (Unit 1) 

 T2. David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration 

with Tools, Techniques, NoSQL, and Graph", 2013. (Unit 2,3,4,5) 

Reference Book(s): 

R1. Jiawei Han, Micheline Kamber and Jian Pei, “Data mining concepts and Techniques”,       

3rd Edition, Elsevier, 2012 

R2. Tom White, “Hadoop: The Definitive Guide”, O‟Reilly Publication and Yahoo! Press,           

4th Edition, 2015. 

Web References: 

1. https://onlinecourses.nptel.ac.in/noc20_cs92/ 

2. https://hadoop.apache.org 
 
Course Articulation Matrix 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 - - - 3 - - - - - - - - - 

CO2 - 3 - - - - - - - - - - - 3 

CO3 - - - 3 3 - - - - - - - - - 

CO4 - - 3  3 - - - 3 3 - - - - 

CO5 3 - - - - - - - - - - - 3 - 
High-3; Medium-2; Low-1 

https://onlinecourses.nptel.ac.in/noc20_cs92/








































































































 
 

Vertical IV  Software Development 

Course Code: 19CSEN2015 Course Title: Web Technologies 

Course Category: Professional Elective Course Level: Mastery  

L:T:P (Hours/Week) 
3: 0: 2 

Credits: 4 
 
Total Contact Hours: 75 
 

Max Marks: 100 

Pre-requisites 

 IT Practices Lab 

 Internet Programming Laboratory 

Course Objectives 

The course is intended to: 

1. Design a responsive web page 

2. Develop interactive web pages using open source JavaScript Libraries 

3. Construct complex user interfaces having a unidirectional data flow 

4. Develop a back end solution for a given scenario 

5. Build a Web Content Management System 

 Unit I              Bootstrap 10 Hours 

Containers  Grid System  Display Widths  Advanced Grid Techniques: Row Columns  
Vertical Alignment  Horizontal Alignment  Nesting  Collapse and Expand  Navigation Bar 

 Buttons  Tables  Labels and Badges  Tabs  Alerts  Progress Bar  Cards  Carousels 
 Forms. 

Unit II   JQuery and AJAX 8 Hours 

Selecting and Filtering  Events  Manipulating Content and Attributes  Iteration of Arrays 
and Objects  Working with CSS Properties  AJAX. 

Unit III   React JS 8 Hours 

React Elements  React DOM  React Components  React with JSX  React State 
Management  Building Forms  React Context  Enhancing Components with Hooks 
Incorporating Data. 

Unit IV   Node JS 10 Hours 

Node.js Capabilities  Setting up Node.js  Modules NPM  Event Emitters  Sending and 
receiving events with Event Emitters  HTTP server applications  HTTP Sniffer  Listening to 
the HTTP conversation  Express JS  Making HTTP Client requests  Calling a REST 
backend service  Mobile First Paradigm. 

  



 
 

Unit V  Web Content Management 9 Hours 

Content Management system  Acquiring CMS  Content Management Team  Content 
Modeling  Content Aggregation  Output and Publication Management  Case Study : 
Joomla.  

 

List of Exercises 30 Hours 

1. Develop a responsive web page using BootStrap.  

2. Develop interactive web pages using JQuery and AJAX. 

3. Create a front end web page using React JS. 

4. Implement back end web system using Node JS. 

5. Develop a web application using Node JS. 

6. Create a Web content management system using Joomla tool. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Design a responsive web page using Bootstrap Technology Apply 

CO2: Develop interactive web pages using open source JavaScript Libraries    
         like JQuery and AJAX 

Apply 

CO3: Construct complex user interfaces having a unidirectional data flow  
         using React JS 

Apply 

CO4: Develop a back end solution for a given scenario using Node JS Apply 

CO5: Build a Web Content Management System using tools like Joomla Apply 
Text Book(s): 

 T1. Panos Matsinopoulos, "Practical Bootstrap: Learn to Develop Responsively with One of  

       the Most Popular CSS Frameworks", APress, 2020. 

T2. Richard York, "Web Development with jQuery", Wiley India, 2015. 

T3. Alex Banks, Eve Porcello, "Learning React, Modern Patterns for Developing React Apps",  

      2nd  

T4. David Herron, "Node.js Web Development, Server-side development with Node 10 made  

      easy", 4th Edition, Packt Publishing, 2018. 

- Systems, Features, and Best Practices ",  

       

  



 
 

Reference Book(s): 

R1. C Xavier, "Web Technology and Design", New Age International Publishers,  
      2018. 
R2. Porter Scobey, Pawan Lingras, "Web Programming And Internet Technologies: An E- 
      Commerce Approach", 2nd Edition, Jones and Bartlett Publishers, Inc, 2016. 

Web References: 

1. Web Technologies Tutorials: https://www.w3schools.com/ 

2. Bootstrap Tutorials: https://getbootstrap.com/docs/5.0/getting-started/introduction/ 

3. ReactJS Tutorials: https://reactjs.org/tutorial/tutorial.html 

4. NodeJS Tutorials: https://nodejs.org/en/ 

5. Joomla Documentation: https://docs.joomla.org/ 
 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 2 2 2 1 1 2 3 2 1 1 3 - 

CO2 3 2 2 2 2 1 1 2 3 2 1 1 3 - 

CO3 3 2 2 2 2 1 1 2 3 2 1 1 3 - 

CO4 3 2 2 2 2 1 1 2 3 2 1 1 3 1 

CO5 3 2 2 2 2 1 1 2 3 2 1 1 3 1 
High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN2016 Course Title: Software Quality Assurance and Testing 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits:4 
 
Total Contact Hours:75 
 

Max Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Explain various factors and components of software quality 

2. Demonstrate on integrating software quality assurance components in project life cycle  

3. Identify the appropriate software testing strategies for designing test cases 

4. Choose a suitable type of software testing at the appropriate stage 

5. Illustrate on automatic software testing for projects 

Unit I    Software Quality and Architecture 8 Hours 

Need for Software Quality  Software Quality Assurance (SQA)  Software Quality 
Factors: McCall's Factor Model  Components of SQA System: SQA System and 
Architecture  Pre-Project Components  Software Project Life Cycle Components  
Infrastructure Component for error prevention and improvement  Management of SQA 
components  CASE Tools. 

Unit II   Software Quality Assurance Components 8 Hours 

Reviews: Objectives  Formal design Review  Peer Review  Expert Opinions  
Supporting Quality devices: Templates  Checklists  Corrective and Preventive Actions 
process  Documentation Control  SQA Units. 

Unit III   Test Case Design 10 Hours 

Testing as a Process  Test Case Design Strategies  Black Box Approach: Equivalence 
Class Partitioning, Boundary Value Analysis, Cause-and-Effect Graphing  State 
Transition Testing  White Box Approach: Test Adequacy Criteria, Coverage and Control 
Flow Graphs, Covering Code Logic  Data Flow and White Box Test Design  Loop 
Testing  Mutation Testing. 

  



 
 

 Unit IV   Levels of Testing, Test and Defect Management   10 Hours 

Need for Levels of Testing  Unit Test: Need, Plan & Design  Integration Test  System 
Test: Functional Testing  Performance Testing  Stress Testing  Configuration Testing  
Security Testing  Recovery Testing  Regression Testing  Alpha, Beta, and Acceptance 
Tests  Test Planning  Test plan Components  Defect Lifecycle  Fixing / Closing 
Defects.  

Unit V  Test Automation 9 Hours 

Software Test Automation  Skill Needed for Automation  Scope of Automation  Design 
and Architecture for Automation  Requirements for a Test Tool  Challenges in 
Automation  Test Metrics and Measurements: Project, Progress and Productivity Metrics. 

 

List of Exercises                                                                                               30 Hours 

1. Demonstrate code quality control in software development process using 
SonarQube. 

2. Identify the code vulnerabilities like SQL Injection attacks using SonarQube. 

3. Design test case using any test case design approach in MS-Excel. 

4. Create test plan for any given scenario using Jmeter. 

5. Perform various system tests for any given application using Jmeter. 

6. Perform test automation using Selenium for any given application. 
 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Explain various factors and components of software quality in any  
        software related process 

Understand 

CO2: Demonstrate on integrating software quality assurance components in   
        project life cycle for any project 

Apply 

CO3: Identify the appropriate software testing strategies for designing test     
        cases for any given problem 

Apply 

CO4: Choose a suitable type of software testing at appropriate stage for any  
        given application 

Apply 

CO5: Illustrate on automatic software testing for projects using automated  
        testing tools 

Apply 

Text Book(s): 

-  
      Education, 2016.         

-  
      2010. 

  



 
 

Reference Book(s): 
rd Edition, Thomson Computer  

       Press, 2011. 

 
       Pearson Education, 2008. 

 
       

 

Web References: 

1. Software Quality Assurance Tutorial: https://reqtest.com/testing-blog/software-quality-
assurance/https://reqtest.com/testing-blog/software-quality-assurance/ 

2. Software Testing - NPTEL Course Content NPTEL Course Content URL: 
https://nptel.ac.in/courses/106/105/106105150/ 

3. Software Testing: https://www.toolsqa.com/software-testing/defect-life-cycle 
 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - 1 1 2 3 1 3 1 - - 

CO2 3 2 2 2 2 1 1 2 3 2 3 1 3 - 

CO3 3 2 2 2 2 1 1 2 3 2 3 1 3 1 

CO4 3 2 2 2 2 1 1 2 3 2 3 1 3 1 

CO5 3 2 2 2 2 1 1 2 3 2 3 1 3 1 
High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN2026 Course Title: Design Patterns 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits: 4 
 
Total Contact Hours: 75 
 

Max Marks: 100 

Pre-requisites 

 Object Oriented Software Engineering 

Course Objectives 

The course is intended to: 

1.       Understand the design pattern concepts 

2.       Identify the system requirements 

3.       Prepare a design pattern using the catalog 

4.       Use MVC architecture to iimplement the system 

5.       Describe the behavioral patterns & designing with distributed objects 

  Unit I    Design Pattern Concepts   9 Hours 

Design pattern  Describing design patterns  The catalog & organizing the catalog Solve 
design problems with Design patterns Selecting & using a design pattern Object oriented 
development  Key concepts and related concepts  Benefits and drawbacks  Basics of 
OOP. 

Unit II   System Analysis, Design and Implementation 9 Hours 

Overview of the analysis phase  Gathering the requirements  Functional requirements 
specification  Defining conceptual classes and relationships  Using the knowledge of the 
domain  Design and Implementation: Design  Implementing our Design. 

Unit III   Design Pattern Catalog 9 Hours 

Structural patterns: Motivation Applicability-Implementation  Adapter: Motivation 
Applicability - Implementation  Bridge: Motivation Applicability-Implementation  
Composite: Motivation Applicability-Implementation  Decorator  Facade  Flyweight  
Proxy. 

 

  



 
 

Unit IV   Interactive systems and the MVC architecture 9 Hours 

Introduction  The MVC architectural pattern  Analyzing a simple drawing program  
Designing the system  Designing of the subsystems  Getting into implementation  
Implementing undo operation  Drawing incomplete items  Adding a new feature  Pattern 
based solutions. 

Unit V  Behavioral Patterns & Designing with Distributed Objects  9 Hours 

Behavioral Patterns: Chain of Responsibility  Command  Interpreter  Iterator  State- 
Designing with Distributed Objects: Client server system  Java remote method invocation  
Implementing an object oriented system on the web. 

List of Exercises                                                                                               30 Hours 

1. Illustrate an Use case Diagram for a suitable Scenario. 

2. Implement the Adapter Design pattern for an appropriate Scenario in suitable Java 

based application. 

3. Implement the MVC Design pattern for an appropriate Scenario in suitable Java 

based application. 

4. Implement the Flyweight Design pattern for an appropriate Scenario in suitable 

Java based application. 

5. Implement the Decorator Design pattern for a suitable Scenario in Text editor 

application. 

6. Implement the Iterator Design pattern for a suitable Scenario in Text editor 

application. 
 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Explain the design pattern using object oriented concepts Understand 

CO2: Identify the system requirements for design and implementation Apply 

CO3: Develop a Design pattern using the catalog for Structural patterns Apply 

CO4: Implement the Interactive system using MVC architecture Apply 

CO5: Design the behavioral patterns with distributed objects Apply 

Text Book(s): 

T1. -Oriented Analysis, Design and 
nd Edition, Universities Press, 2015  

T2. 
Pearson Publication, 2015. 

  



 
 

Reference Book(s): 

R1.  
Independent Publication,  2016. 

R2.  Martin Fowler, Dave Rice, Matthew Foemmel, Edward Hieatt, Robert Mee, and Randy 
Stafford  

Web References: 

R2.     Software Architecture & Design Patterns: 
https://hemanthrajhemu.github.io/CSE6/17SCHEME/PE/52_SADP/T2_M3.html 

R3.     Creational, Structural &Behavioral Patterns: https://sourcemaking.com/design_patterns 
 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 3 1 - 1 - - 

CO2 3 2 2 2 2 1 1 2 3 2 1 1 3 - 

CO3 3 2 2 2 2 1 1 2 3 2 1 1 3 1 

CO4 3 2 2 2 2 1 1 2 3 2 1 1 3 - 

CO5 3 2 2 2 2 1 1 2 3 2 1 1 3 - 
High  3; Medium  2; Low  1 

 

  



 
 

Course Code: 19CSEN2027 Course Title: Foundation Skills in Integrated Product 
Development 

Course Category: Professional Elective Course Level: Practice 

L:T:P (Hours/Week) 

3: 0: 2 
Credits:4 Total Contact Hours:75 Max 

Marks:100 

Pre-requisites 

 Object Oriented Software Engineering 

Course Objectives 

The course is intended to: 

1. Describe about deciding the scope of a new product. 

2. Develop design specification for new product development. 

3. Perform validation of new product.  

4. Implement sustenance engineering and End of Life support activities. 

5. Develop product management plan for a new product. 

 Unit I    Fundamentals of Product Development       9 Hours 

Global Trends Analysis and Product decision - Social Trends - Technical Trends -
Economical Trends - Environmental Trends - Political/Policy Trends - Introduction to 
Product Development Methodologies and Management - Overview of Products and 
Services - Types of Product Development - Overview of Product Development 
methodologies - Product Life Cycle  Product Development Planning and Management. 

  

Unit II              Requirements and System Design 
  9 Hours 

Requirement Engineering - Types of Requirements - Requirement Engineering - 
traceability Matrix and Analysis - Requirement Management - System Design & Modeling 
- Introduction to System Modeling - System Optimization - System Specification - Sub-
System Design - Interface Design. 

  

Unit III           Design and Testing  
  9 Hours 

Conceptualization - Industrial Design and User Interface Design - Introduction to Concept 
generation Techniques  Challenges - Concept Screening & Evaluation - Detailed Design 
- Component Design and Verification  Mechanical, Electronics and Software Subsystems 
- High Level Design/Low Level Design of S/W Program - Types of Prototypes, S/W 
Testing - System Integration, Testing, Certification and Documentation. 

  



 
 

Unit IV           Sustenance Engineering and End-of-Life (EoL)  Support     9 Hours 

Introduction to Product verification processes and stages - Introduction to Product 
Validation processes and stages - Product Testing Standards and Certification - Product 
Documentation - Sustenance -Maintenance and Repair  Enhancements - Product EoL - 
Obsolescence Management  Configuration Management - EoL Disposal 

  
Unit V     Business Dynamics  Engineering Services Industry 

     9 Hours 

The Industry - Engineering Services Industry - Product Development in Industry versus 
Academia The IPD Essentials - Introduction to Vertical Specific Product Development 
processes -Manufacturing/Purchase and Assembly of Systems - Integration of 
Mechanical, Embedded and Software Systems  Product Development Trade-offs - 
Intellectual Property Rights and Confidentiality  Security and Configuration Management. 

List of Exercises                                                                                               30 Hours 

1. PESTLE and SWOT Analysis. 

2. Traceability Matrix and Analysis. 

3. Concept Screening & Evaluation. 

4. Product Testing standards and Certification. 

5. Product Documentation. 

6. Product EoL. 

The above list of exercises can be completed for any product by forming a group of 3 to 4 

students. 
 

Course Outcomes Cognitive 

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

CO1: Describe about deciding the scope of a new product by considering 
various global trends. 

Understand 

CO2: Develop design specification for new product development based on 
the requirements. 

Apply 

CO3: Perform validation of new product based on design specification. Apply 

CO4: Implement sustenance engineering and End of Life support activities 
for engineering customer. 

Apply 

CO5: Develop product management plan for a new product based on the 
type of the new product and development methodology. 

Apply 

  



 
 

Text Book(s): 

T1. NASSCOM student Handbook "Foundation Skills in Integrated Product Development". 

T2. Karl T Ulrich and Stephen D Eppinger, "Product Design and Development", 6 th Edition, 

Tata McGraw Hill, 2016. 

T3. John W Newstrom and Keith Davis, "Organizational Behavior", 11 th    Edition, Tata McGraw 

Hill, 2014. 

Reference Book(s): 

  

R2.  Oxford, 2007. 

R3.  

2nd Edition Reprint, Prentice Hall, 2011.  

R4. Mark S Sanders and Ernest J McCormick, "Human Factors in Engineering and Design", 7 th 

Edition, McGraw Hill Education, 2013. 
 

Web References: 

1. NPTEL Course Product Design and Development URL: 

https://onlinecourses.nptel.ac.in/noc21_me83/preview 
2. MIT Open Courseware Product Design and Development URL: 

https://ocw.mit.edu/courses/sloan-school-of-management/15-783j-product-design-and-

3. NPTEL Course Introduction to Strategic Management URL: 

https://nptel.ac.in/courses/110/108/110108047/ 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - 1 1 2 3 1 3 1 - 2 

CO2 3 2 2 2 2 1 1 2 3 2 3 1 3 2 

CO3 3 2 2 2 2 1 1 2 3 2 3 1 3 2 

CO4 3 2 2 2 2 1 1 2 3 2 3 1 3 2 

CO5 3 2 2 2 2 1 1 2 3 2 3 1 3 2 
High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN2028 Course Title: Advanced Data Structures and Algorithms 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits: 4 
 
Total Contact Hours: 75 
 

Max Marks: 100 

Pre-requisites 

 Data Structures and Algorithm Analysis  II 
 

Course Objectives 

The course is intended to: 

1. Develop algorithms for efficient search 

2. Construct range trees and Voronoi diagrams 

3. Construct geometric data structures 

4. Solve problems using Randomized and Approximation algorithms 

5. Apply  Parallel and Online algorithms for solving problem 
 

  Unit I    Search Data Structures 9 Hours 

Splay trees-Red Black trees-Treaps-Suffix arrays and Trees 

Unit II   Range Search 9 Hours 

1-Dimensional Range Searching-Range Trees-Higher Dimensional Range Trees-Voronoi 
diagram 

Unit III   Geometric Data Structures 9 Hours 

Interval trees-Priority search trees-Segment trees-Quad trees 

Unit IV   Randomized and Approximation Algorithms 9 Hours 

Randomized Algorithms: Random Number Generators-Skip Lists- Primality Testing 
Approximation  Algorithms: Node cover problem-Euclidean Traveling Salesperson Problem-
Bin packing polynomial time approximation schemes:0/1 Knapsack problem 

  



 
 

Unit V  Parallel and online Algorithms 9 Hours 

Parallel Algorithms: Parallelism-PRAM-Handling Write conflicts- Merging and Sorting. 
Online algorithms: Euclidean spanning tree- Bipartite matching-Convex hull problem. 

List of Exercises                                                                                              30 Hours 

1. Construct Treaps and perform insert, delete operations on it. 

2. Construct Range trees and perform range search on it. 

3. Construct Interval trees and perform insert, delete and search operations. 

4. Construct Skip Lists and insert elements in to it. 

5. Solve 0/1 Knapsack problem using Approximation algorithm. 

6. Solve convex hull problem using online algorithm. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1:Develop algorithms for efficient search using Tree data structures Apply 

CO2:Construct range trees and Voronoi diagrams for spatial search 
Apply 

CO3:Construct geometric data structures and perform spatial  search 
operations 

Apply 

CO4: Solve Problems using Randomized and Approximation algorithms    
to achieve better efficiency in real time applications 

Apply  

CO5: Apply Parallel and Online algorithms for solving various problems 
Apply 

Text Book(s): 

rd Edition, Pearson 
Education, 2012. 

Hill, 2012. 

rd Edition, Prentice Hall India, 2012. 

2nd Edition, Galgotia Publications, 2010. 

  



 
 

Reference Book(s): 

 

Chapman& Hall/CRC, 2005. 

rd Edition, Pearson Education, 2003. 

Web Reference(s): 

1. Applications of Computational Geometry-Geometry in Action.    

URL:https//www.ics.uci.edu/eppstein/geom.html 

2. MIT Course Content URL: https://courses.csail.mit.edu/6.854/21/ 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 2 2 2 1 1 2 3 2 - 1 3 1 

CO2 3 2 2 2 2 1 1 2 3 2 - 1 3 1 

CO3 3 2 2 2 2 1 1 2 3 2 - 1 3 1 

CO4 3 2 2 2 2 1 1 2 3 2 1 1 3 1 

CO5 3 2 2 2 2 1 1 2 3 2 1 1 3 1 
High  3; Medium  2; Low  1 

 

  



 
 

Course Code: 19CSEN2033 Course Title: Robotic Process Automation Design 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits:4 
 
Total Contact Hours:75 
 

Max Marks:100 

Pre-requisites 

 Nil  

Course Objectives 

The course is intended to: 

1. Describe the RPA Environment. 

2. Develop RPA programs using various workflows. 

3. Construct RPA programs using File operations and controls. 

4. Perform automation using plugins and extensions. 

5. Apply exception handling techniques for automation activity. 
 

 Unit I    RPA Environment   9 Hours 

Benefits of RPA  Components of RPA  RPA Platforms  RPA Stack - Studio  Types of    
Robot  RPA Orchestrator - Learning RPA Studio - User Interface  Task recorder 

Unit II   Programming Workflow 8 Hours 

Sequencing the workflow - Activities  Control flow  Various types of loops and decision 
making  Assign activity  Delay activity  Break activity  While activity  Do While activity  
For Each activity- If activity  Switch activity  Sequence and Flowchart examples 
 
Unit III   Data Manipulation and Controls                                                        10 Hours 
 
Variables and scope  Collections  Arguments  Data table usage  Clipboard 
management  File operations - Finding the Control  Techniques for waiting for a control  
Controls  Mouse and Keyboard Activities  UiExplorer  Handling events 

Unit IV   Plugins, Extensions & Handling User Events 9 Hours 

Terminal plugin - SAP Automation  Java plugin  Citrix automation  Mail plugin - PDF 
plugin  Web integration  Excel and word plugin  Credential management.- System event 
triggers monitoring Image and element triggers monitoring. 

Unit V  Exception Handling & Maintaining the Code 9 Hours 

Exception handling - Common exceptions  Logging and taking screenshots  Debugging 
techniques  Collecting crash dumps  Error reporting Project organization - Layout for 
each workflow  Nesting workflows  Reusability of workflows. 



 
 

List of Exercises                                                                            30 Hours 

1. Generate recording of a web-based application and windows-based application using 
RPA recorder. 

2. Create an automation using if and switch activity. 

3. Create an automation using While, Do While and for activity. 

4. Build a data table using data scrapping (dynamically). 

5. Implement data extraction from an Excel file into a data table and vice versa. 

6. Create an automation using Exception Handling for any activity. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO 1:  Describe the RPA Environment for implementing process automation. Understand 

CO 2:  Develop RPA programs using various workflows for any given activity. Apply 

CO 3:  Construct RPA programs using File operations and controls by mouse  
            and keyboard activities. 

Apply 

CO 4:  Perform automation using plugins and extensions through assistant  
            bots and event triggers. 

Apply 

CO 5:  Apply exception handling techniques for automation activity to handle  
            real time scenarios.  

Apply 
 

Text Book(s): 

 

Reference Book(s): 

 
       Ltd, 2020 
R2.  
        
Web Reference(s): 

1. https://www.uipath.com/rpa/robotic-process-automation 
2. https://onlinecourses.nptel.ac.in/Introduction to robotics 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - 1 - - 2 3 2 - - - - 

CO2 3 2 2 2 2 - - 2 3 2 1 - 2 1 

CO3 3 2 2 2 2 - - 2 3 2 1 - 2 1 

CO4 3 2 2 2 2 - - 2 3 2 1 - 2 1 

CO5 3 2 2 2 2 1 - 2 3 2 1 - 2 1 
High  3; Medium  2; Low  1 



 
 

Course Code: 19CSEN1020 Course Title: Agile Methodologies 

Course Category: Professional Elective Course Level: Mastery  

L:T:P (Hours/Week) 
3:0:0 

Credits: 3 Total Contact Hours: 45 Max Marks:100 

Pre-requisites 

 Object Oriented Software Engineering 

Course Objectives 

The course is intended to: 

1. Implement the various activities involved in the agile software development 
process 

2.  Illustrate the User stories in agile software development 

3.  Understand scrum roles for agile software development 

4.  Learn various testing activities within an Agile project 

5.  Use design principles to achieve Agility 

 Unit I    Agile Development 9 Hours 

Agile Manifesto  Agile Principles  Overview of Extreme Programming: User Stories 
 Pair Programming  Test Driven Development  Continuous Integration  Simple 

Design  Refactoring  Metaphor  Agile Process Models: Test Driven development, 
Lean Software Development. 

Unit II   Scrum, Sprint and Product Backlog 9 Hours 

Introduction to Scrum  Adapting to Scrum  Patterns for adopting Scrum  Product 
Backlog  Sprints  Planning  Progressively Refine Requirements  Iceberg  
Refining User Stories. 

Unit III   Scrum Roles 9 Hours 

Individual New Roles: Scrum Master, Product Owner  Changed Roles: Analysts, 
Project Managers, Functional Managers, Programmers, Database Administrators, 
Testers, User Experience Designers. 

Unit IV   Agile Testing 9 Hours 

Test-Driven Development (TDD) Cycle  Acceptance tests  Continuous planning  
Agile Test Automation: Agile Testing Quadrant, Test Automation Backlog and 
Pyramid  Unit Test Characteristics  xUnit frameworks  Multidimensional Testing 
Coverage Matrix. 
 

  



 
 

Unit V  Agile Software Design and Development 9 Hours 

Agile Design: Design Smells  Agile Design Principles: Single Responsibility 
Principle, Open Closed Principle, Liskov Substitution Principle, Dependency 
Inversion Principle, Interface Segregation Principle. 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 - 1 - 1 - 1 2 - 2 - 

CO2 3 2 1 1 - 1 - 1 - 1 2 - 2 - 

CO3 3 2 1 1 - 1 - 1 - 1 2 - 2 - 

CO4 3 2 1 1 1 1 - 1 - 1 2 - 2 - 

CO5 3 2 1 1 - 1 - 1 - 1 2 - 2 - 
High  3; Medium  2; Low  1 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Develop the agile software through various methodologies using a 
dashboard 

Apply 

CO2: Demonstrate the User stories in agile software development using 
sprint and product backlog 

Apply 

CO3: Create roles in scrum framework for Agile software development Apply 

CO4: Perform testing activities within an Agile project Apply 

CO5: Apply design principles to achieve Agility 
Apply 

 

Text Book(s): 

T1. Roger S. Pressman and Bruce R Maxim -  
      th Edition, McGraw-Hill International Edition, 2020. 

 
     Addison- Wesley, 2013. 

  
      Prentice Hall, 2013. 

Reference Book(s): 

Microsoft Press, 2015.  

- Best Practices for 
 

-
2018. 

Web Reference(s): 

1. Agile Methodology Tutorial : https://www.tutorialspoint.com/agile/index.htm  
2. Scrum: https://www.scrum.org/ 
3. Agile Software Development: https://www.qafox.com/agile-software-development-

guide/  



 
 

Course Code: 19CSEN1007 Course Title: Reliability Engineering 

Course Category: Professional Elective Course Level: Mastery  

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre  requisites: 

 Object Oriented Software Engineering 

Course Objectives 

The course is intended to: 

1. Stress the importance of the concepts of reliability, system using various models. 

2. Use the static and dynamic model systems for reliability design. 

3. Design for maintainability with various maintenance models. 

4. Understand the analysis of Failure Data and Reliability Testing. 

5. Understand reliability application using various case studies. 

   
 Unit I     Concepts of Reliability, System and Models 

  
9 Hours 

 
The study of reliability and maintainability Concepts, terms and definitions  Reliability 
function  MTTF  Hazard rate function  Bathtub curve  Conditional Reliability  Constant 
failure rate model  Time dependent failure models: Weibull distribution  Normal 
distribution  The lognormal distribution. 
 
Unit II   Design for Reliability  

 
9 Hours 

 
Markov analysis  Load sharing systems  Standby system  Degraded systems, Three 
state devices  Covariate models  Static models  Dynamic models  Physics of failure 
models  Reliability Specification and System Measurements  Reliability allocation  
Design methods  Failure analysis  System safety and FTA. 
 

Unit III           Design for Maintainability 
 

9 Hours 
Maintainability - Analysis of downtime  The repair time distribution  Stochastic point 
processes  System repair time  Reliability under preventive maintenance  State 
dependent systems with repair  Design for Maintainability  Availability. 
 
 
 
 
 
 



 
 

Unit IV           Analysis of Failure Data and Reliability Testing                           10 Hours 

 
Data collection and empirical methods  Reliability testing  Reliability Growth testing  
Identifying failure and repair distributions. 
 
Unit V           Applications  Case Studies                                                                  8   Hours 

Goodness of Fit Tests - Applications: Reliability Estimation and Application - 
Implementation: Objectives, Functions and Processes Economics of reliability and 
maintainability  Organizational Considerations  Data Sources and Data Collection 
methods  Product Liability, Warranties and Related Matters  Software Reliability. 

Course Outcomes 
Cognitive 

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

CO 1: Explain the concepts of reliability, system using various models Understand 
CO 2: Design the reliability for a system using static and dynamic 

models 
Apply 

CO 3: Develop the design for Maintainability with various maintenance 
concepts 

Apply 

CO 4: Identify the Failure data using Reliability testing methods Apply 
CO 5: Construct reliable system by adapting various test case 

applications Apply 

Text Book(s):  

McGraw-Hill, 2017. 
Reference Book(s): 

R1. R.Subburaj, "Software Reliability Engineering", McGraw Hill Education, 2015. 

R2. P.K.Kapur, H.Pham, A.Gupta,P.C.Jha,"Software Reliability with OR Assessments", 
Springer-Verlag London Limited, 2011. 

Web Reference(s): 

1.   Reliability Engineering : Definition, Goals,Techniques: 
https://limblecmms.com/blog/reliability-engineering/ 

2.   Introduction to Reliability Engineering: 
https://reliabilityweb.com/articles/entry/introduction_to_reliability_engineering 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 1 1 - - 

CO2 3 2 1 1 - - - 1 - 1 1 1 2 - 

CO3 3 2 1 1 - - - 1 - 1 1 1 2 - 

CO4 3 2 1 1 - - - 1 - 1 1 1 2 1 

CO5 3 2 1 1 - 1 1 1 - 1 1 1 2 - 
High  3; Medium  2; Low  1 

 



 

 

Course Code: 19CSIC1001 
Course Title: Prototype Development  
(Common to CS,EC,EE,MC & ME) 

Course Category: Industry Offered  
                               Elective 

Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 
 NIL 

Course Objectives 

The course is intended to: 

1. Create quick UI/UX prototypes for customer needs 

2. Develop web application to test product traction/product feature 

3. Develop 3D models for prototyping various product ideas 

4. Tools and Techniques to create prototypes in a quick iterative methodology 
 

 Unit I    UI/UX  10 Hours 

Fundamental concepts in UI&UX-Tools-Fundamentals of design principles-Psychology 
and Human factors for User Interface Design-Layout and composition for Web, Mobile 
and Devices-Typography-Information architecture-Colour theory-Design process flow, 
wire frames, best practices in industry-User engagement ethics-Design alternatives 

Unit II   App Development 12 Hours 

SDLC - Introduction to App Development - Types of Apps - web Development - 
understanding Stack - Frontend - backend - Working with Databases - Introduction to API 
- Introduction to Cloud services - Cloud  environment Setup- Reading and writing data to 
cloud - Embedding ML models to Apps  Deploying application. 

Unit III   Industrial Design 11 Hours 

Introduction to Industrial Design - Points, lines and planes - Sketching and concept 
generation - Sketch to CAD - Introduction to CAD tools - Types of 3D modeling - Basic 3D 
Modeling Tools - Part creation - Assembly-Product design and rendering basics-
Dimensioning & Tolerancing 

Unit IV   Rapid Prototyping 12 Hours 

Need for prototyping - Domains in prototyping - Difference between actual manufacturing 
and prototyping - Rapid prototyping methods-Tools used in different domains-Mechanical 
Prototyping: 3D Printing and classification-Laser Cutting and engraving-RDWorks-Additive 
manufacturing-Electronic Prototyping: Basics of electronic circuit design - lumped circuits - 
Electronic Prototyping - Working with simulation tool simple PCB design with EDA 

 

 



 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Create quick UI/UX prototypes for customer needs Apply 

CO2: Develop web application to test product traction/product feature Apply 

CO3: Develop 3D models for prototyping various product ideas Apply 

CO4: Tools and Techniques to create prototypes in a quick iterative  
          methodology 

Apply 

Reference Book(s): 

R1. Peter Fiell, Charlotte Fiell Industrial Design A-Z , Taschen AmericaLlc, 2016 

R2. Steve Krug  Revisited , 3rd edition, Pearson, 2014 

R3. , Prusa Research, 2020 
 

Web References: 

1. www.developer.mozilla.org/en-US/docs/Learn  

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - 2 2 - - 2 1 2 - 1 

CO2 2 1 - 2 2 - - 2 1 2 - 1 

CO3 2 1 - 2 2 - - 2 1 2 - 1 

CO4 2 1 - 2 2 - - 2 1 2 - 1 

High-3; Medium-2; Low-1 

 



      

Course Code: 19CSIC2001 
Course Title: AWS & DevOps        

Course Category: Elective  Course Level: Mastery 

L:T:P(Hours/Week) 
3: 0: 2 

Credits: 4 Total Contact Hours: 75 Max Marks: 100 

 

Prerequisites: Nil 

 

 

The course is intended to impart knowledge on basic concepts of C. 

 

 

Course Objectives 

  

The course is intended to: 

1. Demonstrate the various Amazon web services 

2. Build CI/CD strategy followed in project development 

3. Develop python applications using advanced features 

4. Demonstrate the PowerShell basic commands 

5. Design the PowerShell script for processes, services, management and remote 

execution 

 

UNIT I AMAZON WEB SERVICES 10 Hours 

AWS Introduction-Identity and Governance-AWS Administration-Networking and 

Security-Network Connectivity-Network Traffic Management-AWS Storage-EC2-Data 

Protection-Containers and Serverless Computing-Monitoring 

UNIT II DEVOPS 6 Hours 

Introduction to DevOps-GIT-Ansible-Jenkins-Dockers-DevOps with Azure and AWS 

UNIT III PYTHON 11 Hours 

Python Introduction-Data Structures-Functions and Decorators-Modules-Error Handling- 

Input/ Output-Classes in Python - Regular Expressions-GUI in Python 

UNIT IV POWERSHELL BASICS 9 Hours 

PowerShell Introduction-Data Structures-Objects-Conditional-Loops-Functions and 

Pipelines- Script Execution-Error Handling-Input / Output 

UNIT V POWERSHELL ADVANCED FEATURES 9 Hours 

Text Processing and Regular Expressions-Configuration using XML-Windows Registry-     

Processes, Services and Event Log Management-WMI Management-Remote Execution-

Workflow-Desired State Configuration (DSC) 

(common to AD,AM CS , IT & SC)



List of Exercises 

1. Deploy a web application in EC2  & Elastic Beanstalk 

2. Create Cloud Monitoring and Management Service  using AWS CloudWatch 

3. Install Git and check-in code into Repository 

4. Build Database Schema Deployment Pipeline with Jenkins and Sqitch 

5. Deploy Django app & its Content Management Systems in Cloud 

6. Create Automated administrative tasks by using PowerShell 

 

Course Outcomes Cognitive 
Level 

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

CO1: Demonstrate the various Amazon web services for deploying applications 
         and monitoring services. 

Apply 

CO2: Build CI/CD strategy followed in project development using GIT, Docker  
          and AWS. 

Apply 

CO3: Develop python applications using advanced features. Apply 

CO4: Demonstrate the powershell basic commands for file  management with 
          error handling. 

Apply 

CO5: Design the powershell script for processes, services, management and  
          remote execution. 

Apply 

 
    Web References: 

 1. https://aws.amazon.com/free/? 

2. https://git-scm.com/docs/git#_git_commands 

3.  Official documentation of python 3.10: https://docs.python.org/3/tutorial/ 

4. https://www.pdq.com/powershell/ 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 1 1 2 1 1 2 3 2 2 1 1 - 

CO2 3 2 1 1 2 1 1 2 3 2 2 1 1 - 

CO3 3 2 1 1 2 1 1 2 3 2 2 1 2 - 

CO4 3 2 1 1 1 - - 2 3 2 - 1 - - 

CO5 3 2 1 1 1 - - 2 3 2 - 1 - - 

High-3; Medium-2;Low-1 

 

 



 
 

Vertical V  Human Computer Interaction 

Course Code: 19CSEN2001 Course Title: User Interface Design 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits:4 
 
Total Contact Hours:75 
 

Max Marks:100 

Pre-requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Explain the principles and process of UI design 

2. Design User Interfaces using appropriate Windows and Menu controls 

3. Develop Interaction design, Evaluation and Testing process 

4. Design mobile applications by choosing appropriate Mobile Design elements 

5. Design the webpages by selecting appropriate Interaction methods 

  Unit I    Principles and Process 9 Hours 

Importance of the User Interface  Interaction Styles  Graphical User Interface  Direct 
Manipulation  Characteristics  Web User Interface  Principles of User Interface Design 

 User Interface Design Process  Human Characteristics in Design. 

Unit II   Windows and Menus 9 Hours 

Windows  Characteristics  Components  Presentation Styles  Types  Organizations 
 Operations  Web Systems  Device Based Controls  Screen Based Controls  

Menus Structures  Functions  Contents  Formatting  Phrasing  Selecting Menu 
Choices  Web Site Navigation  Graphical Menus. Case Study: Pencil Project tool. 

Unit III   Design and Testing 9 Hours 

Emotions and the User Experience  Expressive Interfaces  Frustrating Interfaces  
Models of Emotion  Interfaces  Process of Interaction Design  Requirements Gathering 

 Analysis  Interpretation  The Evaluation Framework  Usability Testing  Prototypes  
Kinds of Test. Case Study: Justinmind Prototyper. 

Unit IV   Mobile HCI 9 Hours 

Mobile Ecosystem: Platforms  Application frameworks  Types of Mobile Applications  
Mobile Information Architecture  Mobile Design  Elements of Mobile Design  Case 
study: Mobile 2.0. 



 
 

Unit V  Web HCI 9 Hours 

In Page Editing  Drag & Drop  Direct Selection  Contextual Tools  Overlays  Inlays 
and Virtual Pages  Process Flow  Static Invitations  Dynamic Invitations. 

List of Exercises 30 Hours 

1. Design simple user interface with various interaction styles. 

2. Design registration window using various windows components. 

3. Develop prototype for adding products to the cart on an online shopping site. 

4. Create a mobile application interface using mobile design patterns. 

5. Simulate drag and drop and direct selection web interfaces. 

6. Simulate inlays and overlays web interfaces. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Explain the principles and process of UI design for developing an 
          Interface 

Understand 

CO2: Design User Interfaces using appropriate Windows and Menu controls 
for any given application Apply 

CO3: Develop Interaction design, Evaluation and Testing process to solve  
real world problems Apply 

CO4: Design mobile applications by choosing appropriate Mobile Design  
elements for a given scenario Apply 

CO5: Design the webpages by selecting appropriate Interaction methods  
for building an application 

Apply 

Text Book(s): 

rd Edition, John  

     Wiley & Sons, 2007. 

T2.Yvonne Rogers   

     th Edition, John Wiley & Sons, 2019. 

 

T4.  

Reference Book(s): 
nd  

R2.   

  



 
 

Web Reference(s): 

1. NPTEL Course: https://onlinecourses.nptel.ac.in/noc21_ar05/preview 

2. User interface design for the mobile web 
URL:https://www.ibm.com/developerworks/library/wa-interface/ 

3. Designing web applications URL:http://nathanbarry.com/webapps/ 

4. Ten Great Sites for UI Design Patterns URL:https://www.interaction-
design.org/literature/article/10-great-sites-for-ui-design-patterns. 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 2 2 2 1 1 2 3 2 1 1 3 - 
CO2 3 2 2 2 2 1 1 2 3 2 1 1 3 - 
CO3 3 2 2 2 2 1 1 2 3 2 1 1 3 - 
CO4 3 2 2 2 2 1 1 2 3 2 1 1 3 1 
CO5 3 2 2 2 2 1 1 2 3 2 1 1 3 - 

High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN2021 Course Title: Game Design 

Course Category: Professional Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 2 

Credits: 4 
 
Total Contact Hours: 75 
 

Max Marks: 100 

Pre-requisites 

 Machine Intelligence 

Course Objectives 

The course is intended to: 

1. Explain the theory of game elements. 

2. Develop varied gaming experience.    

3. Design a dynamic gaming system. 

4. Apply various dynamic aspects of gameplay. 

5. Build prototype of game design. 

  Unit I    Elements & Player Experience  9 Hours 

Design Process - Model Description  Practice of game design  - Player Experience  
Player theories  User Personas  Empirical models  Experience design 

Unit II   Game Mechanics   9 Hours 

Mechanics as Building Blocks - Composition of Mechanics - Games as State Spaces 
Game State - Explicit and Implicit Mechanics - Families of Mechanics: Control Mechanics 
- Progression Mechanics - Uncertainty Mechanics - Resource Management Mechanics  
Mechanics Design   

Unit III   Game System 9 Hours 

Game system  - Mechanic chains and loops  Feedback loops - Effects of Positive 
Feedback - Effects of Negative Feedback  Emergence and Chaos  System design  
System tuning - Case Study:  Diablo 

Unit IV   Game Play 

 
 
 

9 Hours 
Gameplay Loops - Player Motivation: Intrinsic and Extrinsic Motivation - Intrinsic 
Motivation: Flow and Learning Flow - Extrinsic Motivation: Work and Rewards - Gameplay 
Loop Design Heuristics  Case Study: The Sims 

  



 
 

Unit V  Macrostructure & Prototype 9 Hours 

Game Fiction - Macrostructure and Content Arcs  Prototyping: Playable Prototypes - 
Iterative Process - Playtesting - Documenting Design - Finishing Iteration  Case study: 
The Witcher, Project Highrise 

List of Exercises                                                                                              30 Hours 

1. Develop a game design document for a simple game 

2. Build a prototype of the game designed in Exercise 1. 

3. Develop different game mechanics required to provide the expected user 
experience 

4. Integrate the mechanics developed in Exercise 3 to provide a dynamic gaming 
experience 

5. Design a suitable user interface for the game developed 

6. Include audio and special effects to the game environment 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1:  Explain the elements of games by preparing a  design document 
for a real game 

Understand 

CO2:  Develop gaming experience by applying various game mechanics 
Apply 

CO3: Design a dynamic gaming system by integration a variety of 
mechanics and their interactions. 

Apply 

CO4: Apply various dynamic aspects of gameplay to maximize the 
 

Apply 

CO5:  Build prototype of game design by iterative and incremental model. Apply 

Text Book(s): 

T1.  

Reference Book(s): 

R1. - Packt  
Publishing Ltd, 2020 

R2. 
Learning And Information LLC, 2015 

 
R3.

Education, 3rd Edition, 2014 



 
 

R4. 
 

Web References: 

1. Introduction to Game Design URL: https://www.coursera.org/learn/game-design 

2. Introduction to Game Design Theory URL: https://www.udemy.com/course/welcome-to-
game-design-introduction-to-game-theory/ 

 

 Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 2 3 1 - 1 - 1 

CO2 3 2 2 2 2 1 1 2 3 2 1 1 3 1 

CO3 3 2 2 2 2 1 1 2 3 2 1 1 3 1 

CO4 3 3 2 2 2 1 1 2 3 2 1 1 3 1 

CO5 3 2 2 2 2 1 1 2 3 2 1 1 3 1 
High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN2002 Course Title: Graphics and Visualization 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits:4 
 
Total Contact Hours:75 
 

Max Marks:100 

Pre-requisites 

 Engineering Drawing 

Course Objectives 

The course is intended to: 

1. Create interactive computer graphics 

2. Demonstrate the basic principles of implementing graphical output primitives and    
 their attributes 

3. Implement 2D transformation and viewing operations 

4. Design a 3D object and perform transformation and viewing operations 

5. Identify suitable surface detection, lighting and rendering methods 

 Unit I    Graphics Software Standards and Primitives  9 Hours 

Coordinate Representations  Graphics Functions  Software Standards  Introduction to 
OpenGL  Coordinate reference frame  Specifying 2D using OpenGL  OpenGL Point 
Functions  OpenGL Line Functions  Fill Area Primitives  Polygon Fill Area  OpenGL 
polygon Fill Area Functions. 

Unit II   Output Primitives and Attributes 9 Hours 

Line Drawing Algorithms  DDA Line Drawing Algorithm  Bresenhams Line Drawing 
Algorithm  Circle Drawing Algorithm. Point attributes  Line attributes  Fill Area attributes  
Character attributes  OpenGL Functions. 

Unit III   2D Transformation and Viewing 9 Hours 

Basic Transformations  Homogeneous Representation  Composite Transformation  
Other Transformations  OpenGL functions. Viewing Pipeline  Clipping Window  Window 
to Viewport transformation  OpenGL 2D viewing Functions  Clipping Algorithms: Point 
Clipping  Line Clipping  Cohen Sutherland Line Clipping Algorithm  Polygon Clipping  
Sutherland Hodgeman and Weiler Atherton Method  Text Clipping. 
 

  



 
 

Unit IV   3D Transformations and Viewing 9 Hours 

3D Object Representation  OpenGL Functions  Quadric and Cubic Surfaces Bezier and 
Spline Curves  3D Transformation  OpenGL Functions. 
3D Viewing  3D Viewing Concepts  3D Viewing Pipeline  Projection Transformations  
Orthogonal Projections  Oblique Parallel Projections  Perspective Projections  OpenGL 
Functions. 

Unit V  Visualization of 3D Objects 9 Hours 

Visible Surface Detection Methods: Classification  Back face detection  Depth Buffer 
Method  A Buffer Method  Scan Line Method  Depth Sorting Method  BSP Tree Method 

 Oct Tree Method  Comparison. 
Illumination and Surface Rendering: Light Sources  Surface Lighting Effects  Surface 
Rendering OpenGL Functions. 

List of Exercises                                                                            30 Hours 

1. Implementation of graphics built-in functions. 

2. Implementation of Circle Drawing Algorithms. 

3. Implementation of 2D and 3D Transformation. 

4. Implementation of 2D clipping. 

5. Visualizing 3D objects. 

6. Design a gaming animation using built in OpenGL functions. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Create Interactive Computer Graphics using basic OpenGL functions Apply 
CO2: Demonstrate the basic principles in implementing graphical output    
          primitives and their attributes for the given scenario Apply 

CO3: Implement 2D Transformations and Viewing operations for the given  
          2D object 

Apply 

CO4: Design a 3D object and perform Transformation and Viewing  
          Operations using OpenGL built-in functions Apply 

CO5: Identify suitable surface detection, lighting and rendering methods for  
          displaying the real world objects 

Apply 

Text Book(s): 

T1.Donald D. Hearn, M. Pauline Baker, Warren  
      4th Edition, Pearson Education,2016. 

  



 
 

Reference Book(s): 

nd   
      Edition, McGraw-Hill International Edition, 2017. 
R2 rd Edition, Pearson International Edition,  
      2008. 

- th  
      Edition, Addison-Wesley, 2012. 

 
      Guide:  
      Review Board, Pearson Education, 1st Indian Reprint 2007. 

Principles of Computer Graphics Theory and Practice Using OpenGL  
        
Web Reference(s): 

1. NPTEL: https://nptel.ac.in/noc/courses/noc21/SEM2/noc21-cs97/ 
2. OpenGL Programming Guide: http://www.glprogramming.com/red/ 
3. OpenGL Reference Manual: http://www.glprogramming.com/blue/ 
4. OpenGL Game Tutorial: http://nehe.gamedev.net/ 
5. OpenGL Tutorial: http://www.opengl.org/ 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 2 2 2 1 1 2 3 2 - 2 3 1 

CO2 3 2 2 2 2 1 1 2 3 2 - 2 3 1 

CO3 3 2 2 2 2 1 1 2 3 2 - 2 3 2 

CO4 3 2 2 2 2 1 1 2 3 2 - 2 3 2 

CO5 3 2 2 2 2 1 1 2 3 2 - 2 3 1 
High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN2034 Course Title: Virtual Reality and Augmented Reality 

Course Category: Professional 
Elective 

Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 2 

Credits:4 
 
Total Contact Hours:75 
 

Max Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the fundamentals of VR 

2. Explain the concept of VR modeling 

3. Develop programs  supporting virtual reality 

4. Develop the virtual reality applications 
5. Apply the design principles and practices of augmented reality 

 

Unit I              VR Overview                  9 Hours 

Introduction to Virtual Reality - - Components of VR System  
Input Devices: Trackers - Navigation  Gesture and Interfaces; Output devices: Graphics 
display  Sound display  Haptic feedback 

Unit II             VR Modeling                                                                                     9 Hours 

Modeling  Geometric Modeling  Kinematics Modeling: Transformation Matrices  Object 
Position  Transformation Invariants  Object Hierarchies  Viewing the 3D World; 
Physical Modeling: Collision Detection  Surface Deformation  Force Computation  
Force Smoothing and Mapping; Behavior Modeling  Model Management 
 

Unit III            VR Programming  9 Hours 

VR Programming  Toolkits and Scene Graphs  World ToolKit: Model geometry and 
Appearance  WTK Scene graph  Sensors  WTK Networking; Java 3D: 3D Scene graph 

 3D Networking; Comparison of World ToolKit and Java 3D - Human Factors in VR  
Methodology and Terminology  VR Health and Safety Issues  VR and Society  

Unit IV             Applications 9 Hours 

Medical Applications of VR  Education, Arts and Entertainment - Military VR Applications 
 VR Applications in Manufacturing  Applications of VR in Robotics  Information 

Visualization  VR in Business  

Unit V            Augmented Reality 9 Hours 

Introduction to Augmented Reality - Computer vision for AR: Marker tracking  Incremental 
tracking  Outdoor tracking; Interaction: Haptic Interaction  Multimodal Interaction; 
Modelling and Annotation- Navigation  



 
 

List of Exercises                                                                                      30 Hours 
1. Study of Unity and Vuforia tools. 
2. Use the primitive objects and apply various projection types by handling camera. 
3. Apply various lighting and shading effects on objects from asset store. 
4. Perform various modeling on three dimensional objects and apply textures over 

them. 
5. Develop simple virtual reality enabled mobile applications with limited interactivity. 
6. Develop AR enabled Invitation Card using Vuforia. 

Course Outcomes Cognitive  
Level At the end of this course, students will be able to: 

CO1: Describe the fundamentals of VR with suitable devices required. Understand 

CO2: Explain the concept of VR modeling with real time examples. Understand 

CO3: Develop virtual reality programs using the different VR Architecture. Apply 

CO4: Develop the virtual reality applications for real time scenarios. Apply 

CO5: Apply the design principles and practices of augmented reality apps  
         for Industrial sectors. 

Apply 

Text Book(s): 

 
        Inc., 2nd Edition,2009. 

T2.   Dieter Schmalstieg, Tobias Hollerer  
         Pearson Education (US), Addison-Wesley Educational Publishers Inc, 2019. 

Reference Book(s): 

       
-Wesley Professional, 2016. 

016.  
 

 

Web Reference(s): 
1. Build Virtual Worlds  URL:https://developers.google.com/vr/ 
2. Quick Start for unreal URL:https://developers.google.com/ar/develop/unreal/quickstart 
3. Quick Start for Unity Android URL:  https://developers.google.com/ar/develop/unity 

/quickstart-android. 
4. Unity User Manual URL:https://docs.unity3d.com/Manual/UnityManual.html 
 

  



 
 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - - - - 

CO2 2 1 - - - - - 1 - 1 - - - - 

CO3 3 2 2 2 2 - - 2 3 2 - - 3 - 

CO4 3 2 2 2 2 1 - 2 3 2 1 - 3 - 

CO5 3 2 2 2 2 1 - 2 3 2 - - 3 - 

High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN1002 Course Title: Multimedia Systems 

Course Category: Professional Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits: 3 
 
Total Contact Hours: 45 
 

Max Marks: 100 

Pre-requisites 

 Data Structures and Algorithm Analysis  I, Database Systems 

Course Objectives 

The course is intended to: 

1. Describe various multimedia components and authoring tools. 

2. Implement various data Compression algorithms. 

3. Apply steps involved in video and audio compression techniques. 

4. Justify the significance of databases and OO Framework. 

5. Use Multimedia Application Design for developing applications. 

  Unit I    Multimedia Authoring and Data Representation  8 Hours 

Components of Multimedia - Multimedia and Hypermedia  HTML- XML - WWW - 
Multimedia Software Tools - Multimedia Authoring  Editing and Authoring Tools VRML - 
Graphics and Data Representations - Image Data Types  - File Formats. 

Unit II   Multimedia Data Compression 10 Hours 

Information Theory - Lossless Compression Algorithms - Run Length Encoding - Variable 
Length Encoding - Dictionary Based Coding - Arithmetic Coding - Lossy Compression 
Algorithms - Distortion Measure - Rate Distortion theory  Quantization - Transform coding - 
Image Compression standards. 

Unit III   Video and Audio Compression Techniques 9 Hours 

Video Compression Techniques - Video Compression based on Motion Compensation - 
Search for Motion Vectors - H.261 - MPEG Video Coding - MPEG-1 and 2. Audio 
Compression Techniques - MPEG Audio. 
 
 
 
 
 

 
 
 
 



 
 

Unit IV   Multimedia DBMS and Programming  
8 Hours 

MDBMS -Characteristics of MDBMS- Data Analysis- Data Structure- Operations on Data- 
Multimedia specific properties of MMDBMS - Data Modeling in MMDBMS  Integration in a 
Database Model- Implementation - Abstraction levels - Requirement for Programming 
Languages - Object Oriented Application development - Object Oriented Frameworks and 
Class Libraries- Distribution of Objects. 

Unit V  Multimedia Application Design 10 Hours 

Design specific properties of Images - Visualization - Symbols - Illustrations - Image 
Production Techniques - User Interfaces - Multimedia Learning - Applications: Media 
Preparation - Editing - Integration - Transmission  Usage - Electronic Books and 
Magazines - Kiosks - Tele shopping -  Entertainment. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1:Describe the multimedia components, authoring tools and various 
forms of representing the data in multimedia systems 

Understand 

CO2:Implement the various Data Compression algorithms using different  
         compression techniques 

Apply 

CO3:Apply the steps involved in video and audio compression techniques 
for   the given scenario 

Apply 

CO4:Justify the significance of databases and OO Framework in 
multimedia systems 

Understand 

CO5:Demonstrate the components in designing interactive multimedia                          
applications 

Apply 

Text Book(s): 

T1. Ze-Nian  

T2.  
 
Reference Book(s): 

R1.  

R2. th Edition, McGraw-Hill Education,             
2017. 

R3.  
       

 

 

 



 
 

Web Reference(s): 

1. NPTEL:https://nptel.ac.in/content/storage2/courses/117105083/pdf/ssg_m1l1.pdf 

2. Web Tutorials: http://insy.ewi.tudelft.nl/content/image-and-video-compression-learning-
tool-vcdemo 

3.   W3C Tutorials: https://www.w3.org/standards/agents/authoring 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 3 2 1 1 1 - - 1 - 1 - 1 2 1 

CO3 3 2 1 1 1 1 1 1 - 1 1 1 2 1 

CO4 2 1 - - - - - 1 - 1 - 1 - - 

CO5 3 2 1 1 - 1 1 1 - 1 1 1 2 - 
High  3; Medium  2; Low  1 

 

 
 
  



 
 

Course Code: 19CSEN1003 Course Title: Interaction Design 

Course Category: Professional Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre  requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Illustrate the interaction design process. 

2. Identify the type of interactions. 

3. Design a goal directed user interface for various level of users. 

4. Construct a workflow for users. 

5. Develop an interface design for products. 

  Unit I    Introduction to Interaction Design 9 Hours 

Introduction  Good and Poor Design  Interaction Design  Process  Interaction Design 
and User Experience  Problem Space and Conceptualizing Design  Conceptual Model 

 Interface Metaphors  Interaction Types  Paradigms , Theories, Models and 
Frameworks. 

Unit II   Social and Emotional Interactions 9 Hours 

Cognition - Social Interactions  Being Social  Conversations  Telepresence  Co-
Presence  Emergent Social Phenomena  Emotional Interaction User Experience  
Interfaces  Persuasive Technologies  Anthropomorphism and Zoomorphism  Models of 
Emotions. 

Unit III   Goal Directed Design  9 Hours 

Introduction to Goal Directed Design - Evolution of Design - Planning and Designing 
Behavior - Recognizing User Goals -   Goal - Directed Design Process - Implementation 
Models and Mental Models - Beginners, Experts, and Intermediates. Understanding 
Users: Qualitative Research. 

 

 

 
 
 
 
 



 
 

Unit IV   Modeling Users 9 Hours 

Personas - Goals - Constructing Personas  Other Models Foundations of Design: 
Scenarios  User Experience (UX) and UX Design - UX Processes, Lifecycles, methods 
and Techniques. 

Unit V  Usability Design 10 Hours 

Designing Good Behavior - Designing Considerate Products - Designing Smart Products - 
Metaphors, Idioms, and Affordances - Visual Interface Design: Building Blocks of Visual 
Interface Design - Principles of Visual Interface Design - Principles of Visual Information 
Design - Consistency and Standards. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Illustrate the Interaction Design Process by using various Theories,         
Models and Frameworks. 

Understand 

CO2: Identify the type of interactions based on the various conversations 
and emotions. 

Apply 

CO3: Design a goal directed user interface for various level of users using 
various implementation models. 

Apply 

CO4: Construct a workflow for users using design foundations. Apply 

CO5: Develop an interface design for products using metaphors, idioms and   
affordances. 

Apply 
 

 

Text Book(s): 

T1.  Rogers, Sharp, Preece, "Interaction Design", 3rd Edition, Wiley, 2014 Reprint. 

T2.  Alan Cooper, Robert Reimann, David Cronin. Christopher Nooessel, "About Face: The   

Essentials of Interaction Design" 4th Edition, Wiley, 2014. 

T3.  Rex Hartson, Pardha Pyla, "The UX Book - Agile UX Design for a Quality User 

Experience", 2nd Edition, Morgan Kaufmann Publishers, 2018. 

 

Reference Book(s): 

R1.Helen Sharp, JennyPreece, Yvonne Rogers" Interaction Design - Beyond Human -
th Edition, Wiley. 2019. 

R2.Rex Hartson, Pardha S. Pyla, "The UX Book: Agile UX Design for a Quality User 
Experience" 2nd Edition, Morgan Kaufmann, 2019. 

R3. Jon Kolko, "Thoughts on Interaction Design", 2nd Edition, Morgan Kaufmann, 2011. 
 

  



 
 

Web Reference(s): 

1. Usability Engineering Literatures:  
https://www.interaction-design.org/literature/topics/usability-engineering 

2. Usability Engineering Reference:  
https://www.sciencedirect.com/topics/computer-science/usability-engineering 

3. Meanings of Usability: 
https://www.wqusability.com/articles/more-than-ease-of-use.html 

  Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - 1 - - 

CO2 3 2 1 1 - - - 1 - 1 - 1 2 - 

CO3 3 2 1 1 - - - 1 - 1 - 1 2 - 

CO4 3 2 1 1 - - - 1 - 1 - 1 2 - 

CO5 3 2 1 1 1 1 1 1 - 1 1 1 2 1 
High  3; Medium  2; Low  1 

  



 
 

Course Code: 19CSEN1021  Course Title: Human Computer Interaction 

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 0 

 
 

Credits: 3 Total Contact Hours: 45 Max Marks: 100 

Pre-requisites 
 NIL 

Course Objectives 

The course is intended to: 

1. Elaborate the design principles and guidelines of HCI.  

2. Apply universal design standards.  

3. Explain the concepts of mobile information architecture and User Interface. 

4. Describe the various multi modes of 3D interaction techniques. 

5. Develop 3D User Interfaces. 
 

 Unit I    Foundations 9 Hours 

Interaction: Models  Frameworks  Ergonomics  Styles  Elements  Interactivity  
Paradigms. Interaction design: Process  User focus  Navigation design  Screen Design 
and Layout  Interaction and Prototyping. 

Unit II   Design Process 9 Hours 

HCI in software process  Software life cycle  Usability engineering  Iterative Design  
Design Rationale  Design rules  Evaluation Techniques. Universal Design: Principles  
Multi-modal Interaction  Design for Diversity. 

Unit III   Mobile HCI 
9 Hours 

Mobile Ecosystem  Developing a Mobile Strategy  Types of Mobile Applications  Mobile 
Information Architecture  Mobile Design. 

Unit IV   3D Interaction 
9 Hours 

Introduction to 3D User Interfaces  Selection and Manipulation  Manipulation Tasks  
Input Devices  Interaction Techniques. System Control  Classification  Graphical Menus 

 Voice, Gestural Commands and Tools  Multimodal System Control  Symbolic Input 
Tasks and Techniques. 

Unit V  3D UI Development 
9 Hours 

Strategies for Designing and Developing 3D User Interfaces: Designing for Humans  
Inventing 3D UI  Evaluation of 3D UI  Purpose and Tools Evaluation metrics  
Characteristics of Evaluation and Approaches  Guidelines  3D User Interfaces for the 
Real World. 



 
 

  

Course Outcomes  
Cognitive 

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

CO1: Elaborate the design principles and guidelines of HCI for effective  
          user interaction. 

 Understand 

CO2: Apply universal design standards to develop efficient user Interface.  Apply 

CO3: Explain the concepts of Information architecture and User  
         Interface for Mobile UI. 

 Understand 

CO4: Describe the various multi modes of interaction techniques to  
          develop 3D user interface. 

 Understand 

CO5: Develop 3D User Interfaces for real time applications.  Apply 

Text Book(s): 

3rd Edition, Pearson Education, 2008. 
Media Inc., 2009 

Reference Book(s): 

CRC Press, 2015. 

Technologies and Emerging rd Edition, CRC Press, 2012. 

R3.Francisco R. Ortega, Fatemeh Abyarjoo, Armando Barreto, Naphtali Rishe, Malek 
 

Web Reference(s): 

1. NPTEL Course, Human Computer Interaction, URL: https://nptel.ac.in/courses/ 
106103115 

2. NPTEL Swayam course, Human Computer Interactions, URL: 
https://onlinecourses.nptel. ac.in/noc19_cs86/preview 

3. Coursera course on  Human-Centered Design: an Introduction, URL:  https://www. 
coursera.org/learn/human-computer-interaction 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - - - 1 - 1 - - - - 

CO2 3 2 1 1 - 1 - 1 - 1 - - 1 - 

CO3 2 1 - - - - - 1 - 1 - - - - 

CO4 2 1 - - - - - 1 - 1 - - - - 

CO5 3 2 1 1 - 1 - 1 - 1 - - 1 - 
High  3; Medium  2; Low  1 



 
 

 

Course Code:  19CSEN1022 Course Title:  Wearable Technology  

Course Category: Professional Elective Course Level: Mastery 

L:T:P (Hours/Week) 
3: 0: 0 

Credits: 3 
 
Total Contact Hours: 45 Max Marks: 100 

Pre-requisites 
 Nil 

Course Objectives 

The course is intended to: 

1. Describe Wearable Technology and its applications  

2. Explain various architecture in Wearable Technology 

3. Outline the Product development process in Wearable product design & development 

4. Explain various Wearable monitoring devices in health care application 

5. Describe the usage of wearable devices in electronic textile industry. 

  Unit I    Introduction to Wearable Technology  9 Hours 

 Introduction - History of Wearable Technology  Challenges - Sensing and Sensor 
Fundamentals-Sensor Characteristic - Applications 

Unit II   Wearable Technology  Architecture 
9 Hours 

Hardware - Architecture - IOT Architecture - Wearable architecture - Operating system - 
Communication protocols and Technologies - Cloud - Virtual and augment reality - Voice 
Recognition. 

Unit III   Product Development and design consideration 
9 Hours 

Product development process - Wearable product requirements - Design consideration  
Security issues and privacy concerns - Psychological and social impacts 

Unit IV   Wearable Technology  in  Health care application 
9 Hours 

Body-Worn, Ambient, and Consumer Sensing for Health Applications-  -Environmental 
Monitoring for Health and Wellness 

Unit V  Wearable Technology  in  Electronic Textile 9 Hours 

 Design and manufacture of textile-based sensors - Electronic textiles for military personnel-  
- Wearable sensors for athletes  

  



 
 

Course Outcomes Cognitive 
Level 

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

CO1:Describe the characteristics, challenges and various applications of 
wearable technology 

Understand 

CO2:Explain the different architectural models of wearable devices used 
        in various applications. 

Understand 

CO3: Develop wearable products using product development process 
         and design considerations for real time scenarios. 

Apply 

CO4: Demonstrate various wearable monitoring devices in health care 
applications. 

Apply 

CO5: Demonstrate the usage of wearable devices in electronic textile 
          industry. 

Apply 

Text Book(s): 

T1.  
      Services 2022. 

T2. Michael J. McGrath, Cliodhna Ni  
      

T3.  
     Publishing  Elsevier, 2015. 

Reference Book(s): 

R1. Raymond Kai-
Press -2018. 

R2. -to-End Algorithms and  
       
 
Web Reference(s): 

1. IoT Applications: https://nptel.ac.in/courses/108108123  
2. wearable computing: https://bradleyrhodes.com/Papers/brief-history-of-wearable-

computing.html  

3. Wearable Technology: https://www.coursera.org/lecture/wearable-
technologies/introduction-to-wearable-technology-e0kP5  

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - 1 1 - - - - - - - 

CO2 2 1 - - - 1 1 - - - - -  - 

CO3 3 2 1 1 - 1 1 - - - - 1 2 - 

CO4 3 2 1 1 - 1 1 - - - - 1 2 - 

CO5 3 2 1 1 - 1 1 - - - - 1 2 - 
High  3; Medium  2; Low  1 

 



 
 

Diversified Electives 

Course Code: 19ITEN1029 Course Title: Intellectual Property Rights 
(common to all B.E/B.Tech programmes) 

Course Category: Professional Elective Course Level : Introductory 

L: T: P(Hours/Week) 
3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the basic concepts of Intellectual Property Law. 

2. Explain the classification of Patents and its Rights and Limitations. 

3. Explain the Patent Searching Process and Application Filling Process.  

4. Describe the concepts and principles of Trademark.  

5. Explain the principles of copyright and its sources. 

 

Unit I            Intellectual Property: An Introduction                                                                       9 Hours 

Intellectual Property Law: Patent Law-Copyright Law-Trademark Law- Trade secret Law-Right 
of Publicity-Paralegal tasks in Intellectual Property Law-Ethical obligations of the paralegal in 
Intellectual Property Law-Trade secrets: Protectible as a trade secret-Maintaining trade secrets-
Protecting an Idea 

Unit II           Patents: Rights and Limitations                                                                                              9 Hours 

Sources of patent law-Subject matter of Patents: Utility Patents-Plant Patents-Design Patents- 
Design Patents and copyright-Design Patents and trademarks-Computer Software, Business 
methods and Patent Protection-Rights under Patent Law-Patent Requirements-Limitations on 
Patent Rights-Patent Ownership  

Unit III        Patents: Research, Applications, Disputes, and International 
Considerations                                                                                                       

9 Hours 

Patent Search Process-Patent Application Process-Patent Infringement-Patent Litigation, 
International Patent laws 

 



 
 

Unit IV     Principles of Trademark                                                                                          9 Hours 

Trademarks and Unfair Competition-Acquiring Trademark Rights-Types of Marks, Strong Marks 
Versus Weak Marks-Selecting and  Evaluating a Trademark-International Trademark Laws 

Unit V       Principles of Copyrights                                                           9 Hours 

Sources of Copyright Law- The Eight Categories of Works of Authorship-Derivative Works and 
Compilations- Rights and Limitations :Grant of Exclusive Rights Copyrights Ownership-
International Copyright Laws 

Course Outcomes Cognitive 
Level 

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

CO1: Describe the basics of Intellectual Property Law Apply 

CO2:  Identify the Rights and Limitations of various patents Apply 

CO3:  Apply the process of patent search and application filling process  Apply 

CO4:  Explain the concept of trademark and its types Apply 

CO5:  Classify the concepts of copyrights and its limitations Apply 

  
Text Book(s): 

T1. Richard Stim
learning, 2nd edition 2012. 

Reference Book(s): 

R1. 
 Learning, Third Edition, 2013. 

R2. 
McGraw Hill Education, 2017. 

  

Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 -                                                                                                                             - - - - 2 - - - - - 2 

CO2 2 - - 2 - - - - - - - - 

CO3 - 3 3 - - - - - - - 2 - 

CO4 - - - - - - - 2 2 - - - 

CO5 - - - - 2 - 2 - - - - 2 

High-3; Medium-2; Low-1 
 

 

Web References: 

https://ipindia.gov.in/writereaddata/Portal/ev/sections-index.html 



 
 

Course Code: 19MEEC1025 Course Title: Fundamentals of Entrepreneurship  
(common to all B.E/B.Tech programmes) 

Course Category: Professional Elective Course Level : Introductory 

L: T: P(Hours/Week) 
3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the types, characteristics of entrepreneurship and its role in economic 
development. 

2. Define the types of entrepreneurship. 

3. Explain the appropriate form of business ownership in setting up an enterprise. 

4. Disseminate the support and management to entrepreneurs in the growth strategies in 
enterprise. 

5.Explain the techniques involved in development of industries 

 
Unit I         Entrepreneurship                                                                                        9 Hours 

Entrepreneur  Characteristics  Entrepreneurial Decision Process-Types of 
Entrepreneurs  Difference between Entrepreneur and a manager-Intrapreneur-Social 
Entrepreneur Entrepreneurial Growth- Role of Entrepreneurship in Economic 
Development. 

Unit II        Types of Entrepreneurship                                                                                     9 Hours 

Women Entrepreneurship-Rural Entrepreneurship-Tourism Enterprise, Entrepreneurship-
Policy Measure of Tourism Entrepreneurship-Eco-Tourism/Nature Tourism/Rural Tourism-
Need, Opportunities, Challenges for Developing Agri-preneurship-Social Entrepreneurship.  

Unit III       Start-Up                                                                                                        9 Hours 

Small Enterprises-Micro and Macro Units-Essentials, Features and Characteristics-
Relationship between Micro and Macro Enterprises-Scope of Micro and Small Enterprises-
Enterprise and Society-Package for Promotion of Micro and Small-Scale Enterprises-
Problems of Micro and Small Enterprises- Identification of Business Opportunity-Steps in 
Setting Up of a Small Business Enterprise  Content of Business Plan- Significance of 
Business Plan, Formulation of Business Plan  Guidelines for Formulating Project Report  
Project Appraisal. 



 
 

Unit IV           Support and Management 9 Hours 

Institutional Finance-Types of Lease Agreements-Lease Financing-Concept and 
Procedure for Hire-Purchase-Institutional Support to Small Entrepreneurs-Tax Benefits-
Depreciation, Rehabilitation Allowance- Investment Allowance-Expenditure to Scientific 
Research-Tax Concession in Rural and Backward Areas-Difference between Management 
and Administration-Management of Working Capital-Methods of Inventory Management-
Production Design-Market Segmentation-Marketing Mix 

Unit V          Development  9 Hours 

Accounting for Small Enterprise-Types of Growth Strategies-Signal and Symptoms, 
Causes and Consequences of Industrial Sickness-Forms of Export Business-Types of 
Documents-E-Commerce Suitability for Small Enterprises-Types of Franchising-Evaluation 
of Franchise Arrangement-Corporate Citizenship. 

Course Outcomes Cognitive 
Level 

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

CO1: Explain the types, characteristics of entrepreneurship and its role in 
economic development. 

Apply 

CO2: Classify various types of entrepreneurship and highlight the 
opportunities to improve the economy of India. 

Apply 

CO3: Select the appropriate form of business ownership in setting up an 
enterprise. 

Apply 

CO4: Determine the financial planning to become an entrepreneur and 
manage tax benefits that can be provided to the small Entrepreneurs 

Analyze 

CO5: Identify the techniques involved in the development of the small 
enterprise for the growth of industries. Apply 

Text  Book(s): 

T1.   
Delhi, 2020. 

Reference Book(s): 

R1.
Pearson, 2006. 

R1. 
Dream tech, 2nd edition 2006. 

R2. Rabindra N. Kanungo, 
Delhi, 2003. 

R3. 
Press, 2009. 

 



 
 

  

Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 - - - - - - - - - - 3 

CO2 - 2 -  - 3 3 - - - - - 

CO3 - - - 2 - - - - - 2 - - 

CO4 - - - - 3 - - 3 - - 3 - 

CO5 - - 2 - - - - - 2 - - - 

 
High-3; Medium-2; Low-1 
 

  

Web References: 

1. https://nptel.ac.in/courses/127105007 

2. https://ncert.nic.in/ncerts/l/lebs213.pdf 



 
 

Course Code: 19MEEC1026 
Course Title: Design Thinking and Innovation 
(common to all B.E/B.Tech programmes) 

Course Category: Professional Elective Course Level: Introductory 

L: T: P(Hours/Week) 
3: 0: 0 

Credits:3 
Total Contact 
Hours:45 

Max. Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Disseminate the fundamental concepts and principles of design thinking 
2. Explain the design thinking methods in each stage of the problem 
3. Conceptualize  innovative ideas using prototypes 
4. Explain the significance of Evaluating and Testing Ideas 
5. Describe the design thinking approach to real world problems 

Unit I           INTRODUCTION TO DESIGN THINKING 9 Hours 

Design thinking overview - Impact of Design Thinking - Design Process  Principles of 
Design Thinking  Creating Ideal Conditions  Case Study: Identify problem in AI 

Unit II  UNDERSTAND THE PROBLEM  9 Hours 

Information Gathering  Analysis  Storytelling tool- Innovation- Ideation Finding and 
Evaluating Ideas Mind Mapping Tool. Case Study: Analysis of the Identified Problem. 

Unit III DEFINING PROTOTYPES 8 Hours 

Tasks in Prototyping  Understanding Different Prototypes - Developing different 
prototypes  Demonstration  Prototyping Tools. Case Study: Prototype the solution. 

Unit IV EVALUATING AND TESTING IDEAS              10 Hours 

Finding Ideas  Developing Ideas Intuitively and Creatively - Selecting Evaluation method 
 Evaluating Ideas with checklist Testing Ideas and Assumptions  Tasks in the Test 

Phase  Testing with Interviews  Testing with Online Studies  Case Study: Evaluate the 
solution. 

Unit V  APPLICATIONS 9 Hours 

Politics and Society  Business  Strategic technology Plan  Creativity  Visioning, 
Listening and Diagramming - HealthCare and Science  Approach to treat Cancer  Law 

 Problem Definition  Alternatives. 
  



 
 

Course Outcomes 
Cognitive 

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

CO1: Apply the key concepts of design thinking Apply 

CO2: Relate design thinking in all stages of problem solving Apply 
CO3: Identify the diverse methods employed in design thinking and 

establish a workable design thinking framework to use in their 
practices 

Analyze 

CO4:Determine the significance of testing and evaluating the solution Analyze 
CO5: Apply design thinking skills to solve real time user experience 

problems 
Apply 

Text  Book(s): 
T1. Muller-Roterberg "Design thinking for dummies" John Wiley & Sons,2020.(Unit-

I,III & IV) 

T2. Andrew Pressman "Design Thinking A Guide to Creative Problem Solving for 
Everyone", Routledge Publication, 2019.(Unit-II & V) 

Reference Book(s):  
R1. Robert Curedale, "Design Thinking Process & Methods" Design Community 

College, 5th Edition, 2019. 
R2. Alyssa Gallagher and Kami Thordarson, "Design Thinking in Play: An Action 

Guide for Educators", ASCD Book, 2020 

R3. Brown.T, "Change by design: How design thinking transforms organizations and 
inspires innovation", HarperCollins, 2009. 

Web References:  

1. https://www.open.edu/openlearn/science-maths-technology/design-
innovation/design-thinking/content-section-6 

2. https://www.interaction-design.org/literature/topics/design-thinking  
3. https://venturewell.org/class-exercises/  

 

Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
CO1 3 - - - - - - - - - - 3 
CO2 - 2 - - - 3 3 - - - - - 

CO3 - - - 2 - - - - - 3 - - 

CO4 - - - - 3 - - 3 - - 3 - 

CO5 - - 2 - - - - - 2 - - - 

 
High-3; Medium-2; Low-1 
  



 
 

Course Code: 19CSEN1015 Course Title: Information Storage Systems 

Course Category: Professional Elective Course Level: Mastery   

L:T:P (Hours/Week) 
3: 0: 0 

Credits: 3 
 
Total Contact Hours: 45 
 

Max Marks: 100 

Pre-requisites 

 Database Systems 

Course Objectives 

The course is intended to: 
 

1. Describe the various kinds of Storage Systems. 

2. Explain the Storage Area Network Technologies.  

3. Develop the data archiving strategies for business continuity process. 

4. Demonstrate the different kinds of Replication Technologies. 

5. Implement the Security mechanisms for various kinds of environment. 

 

   

  Unit I    Storage Systems  9 Hours 

Information Storage, Evolution of Storage Architecture, Data Center Infrastructure, Data 
Center Environment: Database Management System (DBMS), Host, Connectivity, Storage, 
Disk Drive Components, Disk Drive Performance. RAID: Implementation of RAID, RAID 
Array Components, RAID Levels, RAID Comparison, RAID Impact on Disk Performance, 
Intelligent Storage System: Components, Intelligent Storage Array. 

Unit II   Storage Networking Technologies 9 Hours 

Fibre Channel Storage Area Networks : Components, FC Connectivity, Switched Fabric 
Ports, Fibre Channel Architecture, FC SAN Topologies, IP SAN and FCoE: iSCSI  Protocol-
FCIP, FCoE, Network-Attached Storage, Object-Based and Unified Storage.                                            

Unit III   Data Archiving 9 Hours 

Business Continuity: Information Availability, Terminologies, Planning Life Cycle, Failure 
Analysis, Backup and Archive: Purpose, Granularity, Methods, Architecture, Restore, 
Topologies, Targets, Data Deduplication, Data Archive, Archiving Solution Architecture. 
 
 



 
 

Unit IV   Replication 9 Hours 

Local Replication: Replication Terminology - Local Replicas - Replica Consistency - Local 
Replication Technologies- Multiple Replicas, Local Replication in a Virtualized Environment, 
Remote Replication: Modes, Remote Replication Technologies, Three-Site Replication, Data 
Migration Solutions, Remote Replication and Migration in a Virtualized Environment. 

Unit V  Securing and Managing Storage Infrastructure 9 Hours 

Securing the Storage Infrastructure: Information Security Framework - Storage Security 
Domains- Security Implementations in Storage Networking - Securing Storage Infrastructure 
in Virtualized and Cloud Environments- Concepts in Practice: RSA and VMware Security 
Products  - Managing the Storage Infrastructure: Monitoring the Storage Infrastructure, 
Storage Infrastructure Management Activities, Storage Infrastructure Management 
Challenges, Information Lifecycle Management, Storage Tiering. 

Course Outcomes Cognitive Level 
At the end of this course, students will be able to:  
CO1: Describe the various kinds of Storage Systems for different 

applications. 
Understand 

CO2:  Explain the Storage Area Network Technologies based on End 
User Perspective. 

Understand 

CO3: Develop the data archiving strategies for Data backup and 
Recovery in business continuity process. 

Apply 

CO4:  Demonstrate the different kinds of Replication Technologies for 
Data Backup in Virtualized Environment. 

Apply 

CO5: Implement the Security mechanisms for classic, virtualized and 
cloud environments 

Apply 

 

Text Book(s): 

T1. 
nd  

Edition, Wiley, India,2012 

Reference Book(s): 

R1. 
Osborne, 2003. 

R2.  

R3. Meeta 
2002. 

Web References: 

1. NPTEL Course  Storage Systems: https://nptel.ac.in/courses/106108058 



 
 

2. ICTACADEMY Course  Information Storage and Management: 
http://www.ictacademy.in/pages/Information-Storage-and-Management.aspx 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4  PO5 PO6 PO7  PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - - 1 - 1 - 1 - 1 - - 

CO2 2 1 - - - 1 - 1 - 1 - 1 - - 

CO3 3 2 1 1 1 1 1 1 - 1 1 1 2 1 

CO4 3 2 1 1 1 1 1 1 - 1 1 1 2 1 

CO5 3 2 1 1 1 1 1 1 - 1 1 1 2 1 
High  3; Medium  2; Low  1 



Course Code: 19CSEC6701 
Course Title: Professional Readiness for Innovation, 
Employability and  Entrepreneurship 
(common to CS, IT & EC) 

Course Category: Professional 
Elective 

Course Level: Mastery 

L:T:P(Hours/Week) 
0: 0: 6 

Credits:3 Total Contact Hours: 96 Max. Marks:100 
 

 
OBJECTIVES: 

 To empower students with overall Professional and Technical skills required to solve 
a real world problem. 

 To mentor the students to approach a solution through various stages of Ideation, 
Research, Design Thinking, workflows, architecture and building a prototype in 
keeping with the end-user and client needs. 

 To provide experiential learning to enhance the Entrepreneurship and employability 
skills of the students. 

 
This course is a four months immersive program to keep up with the industry demand 

and to have critical thinking, team based project experience and timely delivery of modules 
in a project that solves world problems using emerging technologies. 

To prepare the students with digital skills for the future, the Experiential Project Based 
Learning is introduced to give them hands-on experience using digital technologies on 
open-source platforms with an end-to-end journey to solve a problem. By the end of this 
course, the student understands the approach to solve a problem with team collaboration 
with mentoring from Industry and faculties. This is an EEC category course offered as an 
elective, under the type,  Project  

Highlights of this course: 
 

 Students undergo training on emerging technologies 
 Students develop solutions for real-world use cases 
 Students work with mentors to learn and use industry best practices 
 Students access and use Self-Learning courses on various technologies, 

approaches and methodologies. 
 Collaborate in teams with other students working on the same topic 
 Have a dedicated mentor to guide 

 
OUTCOMES: 

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

 Upskill in emerging technologies and apply to real industry-level use cases 
 Understand agile development process 
 Develop career readiness competencies, Team Skills / Leadership qualities 

 
 



 Develop Time management, Project management skills and Communication 
Skills 

 Use Critical Thinking for Innovative Problem Solving 
 Develop entrepreneurship skills to independently work on products 

 
 

The course will involve 40-50 hours of technical training, and 40-50 hours of project 
development. The activities involved in the project along with duration are given in Table 1. 

 

TABLE 1: ACTIVITIES 
 

Activity Name Activity Description Time 
(weeks) 

Choosing a Project 
Selecting a project from the list of projects 
categorized various technologies & 
business domains 

 
2 

Team Formation 

Students shall form a team of 4 Members 
before enrolling to a project. Team 
members shall distribute the project 
activities among themselves. 

 
1 

Hands on Training 
Students will be provided with hands-on 
training on selected technology in which 
they are going to develop the project. 

 
2 

Project Development 

Project shall be developed in agile mode. 
The status of the project shall be 
updated to the mentors via appropriate 
platform 

 
6 

Code submission, Project 
Doc and Demo 

Project deliverables must include the 
working code, project document and 
demonstration video. All the project 
deliverables are to be uploaded to cloud 
based repository such as GitHub. 

 
 

3 

Mentor Review and 
Approval 

Mentor will be reviewing the project 
deliverables as per the milestone schedule 
and the feedback will be provided to the 
team. 

 
1 

Evaluation and scoring 

Evaluators will be assigned to the team to 
evaluate the project deliverables, and 
the 
scoring will be provided based on the 
evaluation metrics 

 
1 

                                                                                                    TOTAL 16 WEEKS 
 
Essentially, it involves 15 weeks of learning and doing, and one week for evaluation. The 
evaluation will be carried out to assess technical and soft skills as given in Table 2. 



TABLE 2: EVALUATION 
SCHEMA 

 
PROFESSIONAL READINESS FOR INNOVATION, EMPLOYABILITY 

AND ENTREPRENEURSHIP 

Technical Skills Soft Skills 

Criteria Weightage Criteria Weightage 

Project Design using 
Design Thinking 

10 Teamwork 5 

Innovation & Problem Solving 10 Time Management 10 

Requirements Analysis 
using Critical Thinking 

10 
Attendance and 
Punctuality 

5 

Project Planning using 
Agile Methodologies 

5 Project Documentation 5 

Technology Stack (APIs, 
tools, Platforms) 

5 Project Demonstration 5 

Coding & Solutioning 15   

User Acceptance Testing 5   

Performance of 
Product / Application 

5 
  

Technical Training & 
Assignments 

5 
  

Total 70 Total         30 

Total Weightage 100 

Passing Requirement 50 

Continuous Assessment Only 

 
 
Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

CO2 1 1 1 1 1 3 3 3 3 3 3 3 3 3 

CO3 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

CO4 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

CO5 2 2 2 2 2 3 3 3 3 3 3 3 3 3 

CO6 2 2 2 2 2 3 3 3 3 3 3 3 3 3 
High-3; Medium-2; Low-1 

 



 

 

Pre-requisites: 

 Nil 

Course Objectives: 

The course is intended to: 

1. To explain the fundamentals of PLM  

2. To provide an in-depth understanding of business processes in the PLM. 

3. To explain the management concept for product development in PLM.  

4. To explain the importance of Digital Manufacturing in PLM. 

5. To explain the use case scenarios through various customer case studies. 

UNIT I BUSINESS STRATEGY IN THE PLM                                                             9 

Definition, PLM Lifecycle Model, Threads of PLM, Need for PLM, Opportunities and 

Benefits of PLM, Views, Components and Phases of PLM, PLM feasibility Study, 

PLM Visioning, Strategy, Impact of strategy, Implementing a PLM strategy, PLM 

Initiatives to Support Corporate Objectives, Infrastructure Assessment, Assessment 

of Current Systems and Applications.  

UNITII BUSINESS PROCESSES IN THE PLM                                                          9  

Characteristics of PLM, Environment Driving PLM, PLM Elements, Drivers of PLM, 

Conceptualization, Design, Development, Validation, Production, Support of PLM. 

Engineering Vaulting, Product Reuse, Smart Parts, Engineering Change 

Management, Workflow Management.  

UNIT III   PRODUCT DEVELOPMENT CONCEPTS IN THE PLM                   9 

Bill of Materials (E-BOM, M-BOM, S-BOM) and Process Consistency, Product 

Structure, Configuring BOM, Simulation Process Management, Variant 

Management, Digital Mock-Up and Prototype Development, Design for Environment, 

Virtual Testing and Validation, Marketing Collateral.  

UNIT IV  DIGITAL MANUFACTURING IN THE PLM                                     9 

Digital Manufacturing, Benefits of Digital Manufacturing, Manufacturing the First-

One, Ramp Up, Virtual Learning Curve, Manufacturing the Rest, Production 

Planning.  

Course Code:19MEEC1001 
Course Title:   Product Life Cycle Management 

 

 

 

 

 

Course Category:   Professional Elective  Course Level:   Mastery   

L:T:P (Hours/Week) 3: 0: 0 Credits:3 Total Contact Hours:45 Max. Marks:100 

(Common to AD,AU,CS, EC.EE, EI, IT, &ME  )



  

UNIT V   CUSTOMER USE CASES OF THE PLM                                                   9 

Impact and Challenges faced while implementing a successful PLM strategy -Rolls 

Royce, Nissan Motor, Sunseeker International and   Xtrac  

Course Outcomes Cognitive 

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

CO1: Understand PLM strategy based on the business needs                                                                           Understand 

CO2: Explain various business processes in the PLM Understand 

CO3: Understand the product development concepts involved in the PLM Understand 

CO4: Explain the use of Digital Manufacturing environment in the PLM. Understand 

CO5: Understand the various customer use cases of the PLM  Understand 

 

Text Book(s): 

T1. John Stark, “Product Lifecycle Management: Volume 1: 21st Century 

Paradigm for Product Realisation”, Springer International Publishing 

Switzerland, 3rd edition, 2015. 

T2. Grieves Michael, “Product Lifecycle Management- Driving the Next 

Generation of Lean Thinking”, McGraw-Hill, 2010.  

T3. Wang, Lihui; Nee, Andrew Y.C. (Eds.) Collaborative Design and Planning for 

Digital Manufacturing, Springer, 2009. 

Reference(s): 

R1. Elangovan, U., “Product Lifecycle Management (PLM)”. Boca Raton, CRC 

Press, 2020. 

R2. Fabio Giudice, Guido La Rosa, Product Design for the environment-A life 

cycle approach, Taylor & Francis 2006. 

R3. Antti Saaksvuori, “ Product Life Cycle Management” -  Anselmi Immonen, 

Springer, 1st Edition, 2003. 

Course Articulation Matrix 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO2 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO3 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO4 2 1 - - 1 - - 1 - 1 - 1 2 1 

CO5 2 1 - - 1 - - 1 - 1 - 1 2 1 

High-3; Medium-2; Low-1 
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       Open Electives 

Course Code: 19CSOC1001 Course Title: Data Structures 

Course Category: Open Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits: 3 
 
Total Contact Hours: 45 
 

Max Marks: 100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Demonstrate abstract data types with suitable implementations 

2. Illustrate various operations on trees 

3. Apply suitable graph algorithms 

4. Apply suitable methods for efficient data access 

5. Illustrate various sorting and searching techniques 

  Unit I           Linear Structures   9 Hours 

Classification of Data Structures - Algorithm Analysis & Asymptotic Notations - Abstract 
Data Types (ADT) - List ADT - Array-Based Implementation - Linked List Implementation: 
Singly Linked List - Stack ADT (Array Implementation) - Queue ADT (Array 
Implementation). 

Unit II           Tree Structures  9 Hours 

Tree ADT- Preliminaries - Binary Tree ADT- Tree Traversals - Expression Trees - Binary 
Search Tree ADT - 2-3 Trees. 

Unit III   Graphs 9 Hours 

Definitions - Topological Sort - Breadth First Traversal - Depth First Traversal - Shortest 
Path Algorithms - Minimum Spanning Tree: Prim's and Kruskal's 
Algorithms. 

Unit IV    Heaps and Hashing  9 Hours 

Heaps: Binary Heaps - Applications of Binary Heaps. 
 

Hashing: General Idea - Hash Function - Separate Chaining - Open Addressing -Rehashing 
- Double Hashing.  

Unit V  Searching and Sorting  9 Hours 

Searching :Linear search - Binary Search - Sorting : Preliminaries - Insertion Sort - Shell 
Sort - Heap Sort - Merge Sort - Quick Sort. 

 

  



 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO 1: Demonstrate abstract data types with suitable implementations for  
           linear data structures 

Apply 

CO 2:  Illustrate various operations on trees for real world applications Apply 

CO 3: Apply suitable graph algorithms for solving real world problems Apply 
CO 4: Apply suitable methods for efficient data access using hashing  
          and heaps 

Apply 

CO 5: Illustrate various sorting and searching techniques for real world  
           applications 

Apply 

Text Book(s): 

T1. Java rd Edition,  
     Pearson Education, 2014. 

Reference Book(s): 

R1. Sartaj Java 2nd Edition,  
      Silicon Press, 2005. 

R2.  
       using Java 4th Edition, Pearson Education, 2009. 

 

 

Web Reference(s): 

1. 
URL:https://nptel.ac.in/courses/106/102/106102064/ 

2. Lecture Notes based on Mark Allen Weiss book. URL: 
http://faculty.simpson.edu/lydia.sinapova/www/cmsc250/LN250_Weiss/Contents.
htm

3. Data Structures and Algorithm Visualizations. URL: http://visualgo.net/ 

 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 1 1 1 1 1 1 - 1 - 1 

CO2 3 2 1 1 1 1 1 1 - 1 - 1 

CO3 3 2 1 1 1 1 1 1 - 1 1 1 

CO4 3 2 1 1 1 1 1 1 - 1 1 1 

CO5 3 2 1 1 1 1 1 1 - 1 1 1 

High-3; Medium-2; Low-1 

  



 

Course Code: 19CSOC1002 
Course Title: Relational Database Management  
                       System 

Course Category: Open Elective Course Level: Practice  

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Describe the functions and architecture of database management system 

2. Design relational databases using ER model and normalization concepts 

3. Construct SQL queries using DDL, DML and DCL commands 

4. Develop applications using database connectivity through advanced SQL concepts 

5. Explain the concurrency control and recovery mechanisms 

 Unit I    Foundations of  DBMS   7 Hours 

File System  Database System  File System Vs. DBMS  Roles in DBMS Environment 
 Data Models and Conceptual Modeling  Functions of DBMS  Components of DBMS  

Multi user DBMS Architecture. 

Unit II   Relational Model, ER Model and Normalization 10 Hours 

Relational Model: Terminology, Integrity Constraints  Relational Algebra  ER Modeling: 
Concepts, Relationship Types, Attributes, Structural Constraints  Normalization: Data 
Redundancy and Update Anomalies, Functional Dependencies,1NF, 2NF, 3NF, BCNF. 

Unit III   SQL Fundamentals 10 Hours 

SQL: Overview of Query Language, Data Types, Data Definition, Views, Access Control  
Data Manipulation  Joins  Nested Queries. 

Unit IV   Advanced SQL and Query Processing 9 Hours 

Advanced SQL: Functions and procedures, Cursors, Triggers  Accessing SQL from a 
Programming Language  Query Processing: Decomposition, Heuristical Approach to 
Query Optimization, Cost Estimation for Relational Algebra Operations. 

Unit V  Transaction and Concurrency Control 9 Hours 

Transaction: Properties  Concurrency Control: Locking methods, Deadlock, Timestamp 
Ordering, Multi-version Timestamp Ordering, Optimistic Techniques  Database 
Recovery: Transaction and Recovery, Recovery facilities, Recovery Techniques. 

 

 

 

  



 

 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO 1: Describe the functions and architecture of database management  
          system using its components 

Understand 

CO 2: Design relational databases using ER model and normalization  
          concepts for real world scenarios 

Apply 

CO 3: Construct SQL queries using DDL, DML and DCL commands for  
          effective retrieval of data from database 

Apply 

CO 4: Develop applications using database connectivity through advanced  
          SQL Concepts for solving real world problems 

Apply 

CO 5: Explain the concurrency control and recovery mechanisms to  
           manage multiple transactions in real time application 

Understand 

Text Book(s): 

T1. Practical Approach to Design,  
      6th Edition, Pearson Education, 2015. 
T2. 7thEdition, McGraw-   

Hill, 2019. 

Reference Book(s): 

R1.RamezElmasri,Shamkant B. Navathe 7thEdition,  
     Pearson Education, 2017. 
R2. C.J. Date, A. Kannan and S. Swamynathan  An Introduction to Database Systems  
       8th Edition, Pearson Education, 2006.  

 

Web Reference(s): 

1. Text book handouts: http://www.inf.unibz.it/~nutt/IDBs1011/idbs-slides.html 

2. NPTEL lecture videos and notes: https://nptel.ac.in/courses/106106093/ 

3. SQL practice exercises with solutions: https://www.w3resource.com/sql-exercises/ 
 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - - - 1 - 1 - 1 

CO2 3 2 1 1 1 1 1 1 - 1 1 1 

CO3 3 2 1 1 1 1 1 1 - 1 1 1 

CO4 3 2 1 1 1 1 1 1 - 1 1 1 

CO5 2 1 - - - - - 1 - 1 - 1 

High-3; Medium-2; Low-1 

  



 

Course Code: 19CSOC1003  Course Title: Java programming 

Course Category: Open Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Explain the distinct properties and features of Java 
2. Apply inheritance and packages concepts 

3. Apply standard library functions and exception conditions 

4. Employ the concepts of I/O Streams and Collections 

5. Develop Java based applications using the features of Swing and Event Handling 

Unit I    Introduction  9 Hours 

Overview of Java: Data types  Operators - Control Structures and Arrays- Class 
Fundamentals- Objects- Methods  Constructors- Argument Passing. 

Unit II   Inheritance and Packages      9 Hours 

Inheritance-Method overloading and Overriding- Dynamic Method dispatch-Abstract class 
- Interfaces -Packages and Access Protection. 

Unit III   Exceptions  and Standard Library     9 Hours 

Exception fundamentals and types: try  catch  throw - throws - finally-User Defined 
Exceptions- Standard Library: String  String Buffer  String Tokenizer  Math. 

Unit IV   Collections and I/O Streams 9 Hours 

Collections -Classes and Interfaces- Iterators and User Defined Collections- Java I/O 
classes and Interfaces - Streams  Byte Streams - Character Streams File concepts 

Unit V  Thread, Swing and Event Handling 9 Hours 

Thread: Thread Model, Creating Threads and Thread Priorities- Inter Thread 
Communication- Java Swing - Components and Containers-Event Handling. 

 

  



 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Explain the distinct properties and features of Java using Object  
         oriented concepts. 

Understand 

CO2: Apply inheritance and packages concepts for solving real time  
         applications. 

Apply 

CO3: Apply standard library functions and exceptional conditions for solving  
         complex problems. 

Apply 

CO4: Employ the concepts of I/O Streams and Collections in application  
         programs. 

Apply 

CO5: Develop Java based applications using the features of Swing and  
        Event Handling for given scenario. 

Apply 
 

Text Book(s): 

T1. 10th Edition,  
      2018. 

Reference Book(s): 

R1.  
      
R2.  
      Education, 9th Edition, 2014.  

Web Reference(s): 

1. Oracle Java Tutorials: https://docs.oracle.com/javase/tutorial/java/index.html 

2. Core Java Tutorials: http://javabeginnerstutorial.com/core-java/ 

3. Java Tutorials: http://www.w3schools.in/java/ 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - - - 1 - 1 - 1 

CO2 3 2 1 1 1 1 1 1 - 1 - 1 

CO3 3 2 1 1 1 1 1 1 - 1 - 1 

CO4 3 2 1 1 1 1 1 1 - 1 - 1 

CO5 3 2 1 1 1 1 1 1 - 1 1 1 

High-3; Medium-2;Low-1 
  



 

 

Course Code: 19CSOC1004 Course Title: Principles of Operating System  

Course Category: Open Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Describe the essential components of operating systems 

2. Apply appropriate process and disk scheduling algorithms 

3. Develop solutions for various synchronization problems 

4. Apply different memory management techniques 

5. Implement various file system structures  

  Unit I        Operating System  Components and Services                      9 Hours 

Operating systems - Definition - Views of OS - Main frame Systems, Desktop Systems  
Multiprocessor Systems -Distributed Systems  Clustered Systems  Real Time systems  
Hand held Systems. Functionalities of operating system - OS Services  System Calls  
System Utilities. 

  Unit II        Process Scheduling and Disk Scheduling             9 Hours 

Process concepts - Process scheduling - Short term, long term and medium term 
scheduling -Preemptive and non-preemptive algorithms - CPU scheduling algorithms - 
Basic disk structure and operation - Disk scheduling algorithms -  Selection of the best 
disk scheduling algorithm. 

  Unit III      Process Synchronization           10 Hours 

Inter-process communication techniques  Synchronization - Critical section problem-
Peterson's solution, Synchronization hardware, Synchronization tool- Semaphores, 
Classic Problems of Synchronization - Deadlock-characteristics, Deadlock handling 
methods Deadlock Prevention, Avoidance, Detection and Recovery. 

  Unit IV      Memory Management           10 Hours 

Memory concept- Swapping, Contiguous memory allocation, Fragmentation, Paging 
Hierarchical Paging, Hashed Page Tables, Inverted Page Tables, Segmentation-Paging 
with Segmentation, Virtual memory - Demand paging, Page-replacement algorithms- 
FIFO, Optimal Page Replacement, LRU, LFU, MFU. 

  



 

Unit V      File Management            7 Hours 

File structures: File concept, File Type, Access methods, Directory structure -Single level 
directory, two level and Tree structure. File system implementation-FCB, Virtual File 
system, Directory System Implementation- linear list, hash table implementation. 

 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Describe the essential components of operating systems and its  
         services based on system calls 

Understand 

CO2: Apply appropriate process and disk scheduling algorithm for various  
         scenarios 

Apply 

CO3: Develop solutions for various synchronization and deadlock problems in  
         cooperating process 

Apply 

CO4: Apply different memory management techniques in operating systems Apply 

CO5: Implement various file system structures for storage systems Apply 

Text Book(s): 

T1.Avi thEdition,  
    John Wiley & Sons, 2018. 

Reference Book(s): 
th Edition, Pearson Education, 

      2015. 
R2. th Edition,      
       Pearson Education, 2018. 
Web Reference(s): 

1. MIT open course on Operating System Engineering: http://ocw.mit.edu/courses/electrical-
engineering-and-computer-science/6-828-operating-system-engineering-fall-2012/ 

2.  
https://www2.cs.uic.edu/~jbell/CourseNotes/OperatingSystems/3_Processes.html 

3. NPTEL course on Operating System Fundamentals: 
https://nptel.ac.in/courses/106/105/106105214/ 

 

 

 

 

 

 

 



 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - - - 1 - 1 - 1 

CO2 3 2 1 1 1 1 1 1 - 1 1 1 

CO3 3 2 1 1 1 1 1 1 - 1 1 1 

CO4 3 2 1 1 1 1 1 1 - 1 1 1 

CO5 3 2 1 1 1 1 1 1 - 1 - 1 

High-3; Medium-2; Low-1 

 

  



 

Course Code: 19CSOC1005 Course Title: Object Oriented System Design 

Course Category: Open Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Impart the knowledge on Software Life cycle models 

2. Derive the requirements for a Software system 

3. Analyze classes with appropriate relationships 

4. Design classes, interfaces and subsystems 

5. Develop functional object-oriented software 

  Unit I    Software Process  9 Hours 

Software Process Structure - Software Development Process Models  Agile 
Development  Understanding Requirements  

Unit II   Requirements Modeling 8 Hours 

Unified Modeling Language  Architecture  Unified Process  Requirements Workflow  
Defining Requirements  Use Case Modeling  Actor and Use Case Generalization  Use 
Case Relationships 

Unit III   Analysis Modeling 10 Hours 

Analysis Workflow- Classes and Objects Finding Analysis Classes  Relationships 
Inheritance and Polymorphism  Analysis Packages  Use Case Realization  Activity 
Diagrams 

Unit IV   Design Modeling 9 Hours 

Design Workflow  Design Classes  Refining Analysis Relationships  Interface and 
Subsystems  Design Realization  Basic and Advanced State Charts  

  



 

Unit V  Implementation, Testing & Deployment 9 Hours 

Implementation Workflow - Components- Software Testing Strategies  Testing 
Conventional Applications - Testing Object-Oriented Applications - Deployment  

 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO 1: Impart the knowledge on Software Life cycle models for Software   
          development process. 

Understand 

CO 2: Derive the requirements for a Software system through Requirement  
          Engineering process. 

Apply 

CO 3: Analyze classes with appropriate relationships in problem statement  
         using activity diagrams. 

Apply 

CO 4: Design classes, interface and subsystems by using Interaction and  
          State diagrams  

Apply 

CO 5: Develop functional object-oriented software, test it with necessary  
          deployment techniques  

Apply 
 

Text Books: 

 T1.    
       8th Edition, McGraw Hill, 2015.  
T2. Jim Arlow, IIaNeustadt  
       

Reference Books: 

R1.  
      rd Edition, Addison Wesley Professional, 2015 
R2. 9th edition, 2011. 

Web References: 

1. Roger S.Pressman online learning Center URL:http://www.mhhe.com/engcs/compsci 
/pressman/ 

2. NPTEL Course on Object Oriented Analysis and Design  
     URL:http:/nptel.ac.in/courses/106105153/ 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - 1 - 1 - 1 3 1 

CO2 3 2 1 1 1 2 2 1 - 1 3 1 

CO3 3 2 1 1 1 2 2 1 - 1 3 1 

CO4 3 2 1 1 1 2 2 1 - 1 3 1 

CO5 3 2 1 1 1 2 2 1 - 1 3 1 

High-3; Medium-2;Low-1 

 

 



 

Course Code: 19CSOC1006 Course Title: Management Information System 

Course Category: Open Elective Course Level: Practice 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Describe the role of Management Information System. 

2. Choose appropriate MIS model in Business. 

3. Develop Decision Making systems with Information Systems support. 

4. Explain the impact of Information system on organizations. 

5. Apply suitable emerging system for improving Business. 

  Unit I    Introduction   9 Hours 

Management Information system(MIS) concept  Role of MIS  Impact  MIS and the 
User  Management as a control system  Effectiveness  Strategic management of 
Business performance  Creating model of Organization Excellence  Case Study  SAP 
ERP system. 

Unit II   Design and Development of MIS 9 Hours 

Strategic management of Business  Strategic design  Balance scorecard  Dash board 
 Business strategy determination and implementation  Long range plans of MIS  

Information requirement  Information quality in MIS  MIS development process model  
Case Study  EFQM model for organization excellence. 

Unit III Information System in Business 9 Hours 

Organizational and Information System Structure - Data and Information - Management 
and Decision Making - Classification of Information Systems - Information Support for 
Functional Areas of Management - Impact of Business - Ingredients of Success - MIS in 
Organizations  Case Study  Office Automation System. 

Unit IV Organizational Systems: Analysis and Design 9 Hours 

Nature and Characteristics of Organizations - Social Goals - Legal Framework  
Professionalism - Organizational Context of Systems Analysis  SDLC - Feasibility 
Analysis - Computers and Information Systems  Case Study  Basic Library Information 
System. 

  



 

Unit V  Key System Applications 9 Hours 

Enterprise Management Systems - ERP, SCM, CRM, EMS and MIS  Decision Support 
System and Knowledge Management  Group DSS  Artificial Intelligence system  
Expert system  Benefits of MIS  Business Intelligence for MIS  Case Study  Post ERP 
implementation benefits. 

 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Describe the role of Management Information System for achieving  
         organizational excellence. 

Understand 

CO2:  Choose appropriate MIS Business model for strategic management and  
           process improvement. 

Apply 

CO3: Develop Decision Making systems with Information Systems support to  
         excel in functional areas of Management. 

Apply 

CO4: Explain the impact of Information system on organizations in solving  
         societal problems. 

Understand 

CO5: Apply suitable emerging system for improving Business in key  
         performance areas. 

Apply 

Text Book(s): 

T1. Waman S Jawadekar, Sanjiva Shankar Dubey, Management Information System: Text 
and Cases , Tata McGraw Hill, 2020. 

T2. S.Sadagopan, Management Information Systems , PHI Learning Private Limited, PHI, 
Asia, 2014. 

Reference Book(s): 

R1. Robert Schultheis and Mary Summer, Management Information Systems  The Managers   
       View , Tata McGraw Hill, 2018. 

R2. Gordon Davis, Management Information System: Conceptual Foundations, Structure and  
      Development , Tata McGraw Hill, 2017. 

R3. Stephen Haag, Maeve Cummings, Management Information Systems for the Information  
      Age , Tata McGraw Hill, 2012. 

Web References: 

1. Management Information System https://pdfcoffee.com/management-information-
systems-pdf-free.html 

2. NOC: Management Information System, IIT Kharagpur URL: 
https://nptel.ac.in/courses/110/105/110105148/ 

3. Personal Knowledge Management for Development URL: 
https://www.researchgate.net/publication/256039738_Management_Information_System
_ for_Effective_and_Efficient_Decision_Making_A_Case_Study       

4. Review on Management Information Systems (MIS) and 
its Role in Decision Making http://www.ijsrp.org/research-paper-1015/ijsrp-p4671.pdf 



 

5. The Role of Management Information System: Review on the Importance of Data and 
Implementation in Organizational Process URL: https://papers.ssrn.com/ 
sol3/papers.cfm? abstract_id=3558441 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - - - 1 - 1 1 1 

CO2 3 2 1 1 1 1 2 1 - 1 3 1 

CO3 3 2 1 1 1 - - 1 - 1 3 1 

CO4 2 1 - - - 2 2 1 - 1 3 1 

CO5 3 2 1 1 1 1 2 1 - 1 3 1 

High-3; Medium-2; Low-1 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Course Code: 19CSOC1007 Course Title: Computer Forensics 

Course Category: Open Elective Course Level: Introductory 

L:T:P (Hours/Week)  
3: 0: 0 

Credits:3 
Total Contact  Hours:45 
 

Max 
Marks:100 

 
Prerequisites 

 NIL 

Course Objectives 

The course is intended to: 
1. Discuss the cybersecurity policy and its evolution. 

2. Summarize the scope and laws of Computer Forensics. 

3. Explain the process of acquiring and documenting Computer Forensic Evidence. 

4. Describe the steps involved in investigating Network Forensics. 

5. Comprehend the steps involved in investigating Mobile Forensics. 

Unit I       Cyber Security 9  Hours 

Cyber Security  Cyber Security policy  Domain of Cyber Security Policy: Laws and 
Regulations, Enterprise Policy, Technology Operations, Technology Configuration - 
Strategy Versus Policy  Cyber Security Evolution: Productivity, Internet, E-commerce, 
Counter Measures, Challenges. 

Unit II     Scope and Laws of Computer Forensics 9  Hours 

Scope of Computer Forensics: Introduction, Types of Evidence, Investigator skills, 
Importance - History of Computer Forensics, Law Enforcement Training- Operating Systems 
and File Systems. 

Unit III    Acquiring Evidence and Documentation 10  Hours 

Lab requirements - Private sector computer forensics laboratories- Computer Forensics 
laboratory requirements- Extracting evidence from a device- Documenting the Investigation.  

Unit IV    Network Forensics 8  Hours 

Tools- Networking devices- Network forensics- OSI Model- Advanced Persistent Threat - 
Investigating a Network Attack. 

Unit V     Mobile Forensics 9  Hours 

Cellular Network - Handset Specifications - Mobile Operating Systems - Standard Operating 
Procedures for Handling Handset Evidence - Handset Forensics  Case Studies. 



 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1:Discuss the cybersecurity policy and its evolution for the purpose of 
Computer forensics. 

Understand 

CO2: Summarize the scope and laws of Computer Forensics for Cyber 
Security Professionals. 

Understand 

CO3:Explain the process of acquiring and documenting Computer Forensic 
Evidence for investigation. 

Understand 

CO4:Describe the steps involved in investigating Network Forensics for 
attacks. 

Understand 

CO5:Comprehend the steps involved in investigating Mobile Forensics with 
Case Studies. 

Understand 

Text Book(s): 

T1. Jennifer L. Bayuk, J. Healey, P. Rohmeyer, Marcus Sachs , Jeffrey Schmidt, Joseph   
 

T2. Darren R. Hayes  
2014. 

Reference Book(s): 

R1.Bill Nelson, Amelia Phillips, Christopher nsics and 
th Edition, Cengage learning, 2018. 

R2.James Graham, Ryan Olson, 
Publications 2017. 

R3. 
3rd Edition, Tata McGraw -Hill, 2014. 

Web references: 
1. Basic Research in Cyber Security: http://dst.gov.in/basic-research-cyber-security 

2. Developing a Computer Forensics Team: https://www.sans.org/reading-
room/whitepapers/incident/developing-computer-forensics-team-628   

3. Advanced Executive Program in Cyber Security: https://www.cybrary.it/cyber-security/  

Course Articulation Matrix 
 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - 2 2 1 - 1 - 1 

CO2 2 1 - - - 2 2 1 - 1 - 1 

CO3 2 1 - - - 2 2 1 - 1 - 1 

CO4 2 1 - - - 2 2 1 - 1 - 1 

CO5 2 1 - - - 2 2 1 - 1 - 1 
High  3; Medium  2; Low  1 
 
 
 
 
  



 

 

Course Code: 19CSOC1008 Course Title: Augmented Reality and Virtual Reality 

Course Category: Open Elective Course Level: Introductory 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max 
Marks:100 

Pre-requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Describe the fundamentals of XR. 

2. Outline the Virtual Reality Architecture and Modeling. 

3. Develop Virtual Reality applications. 

4. Explain the basics of Augmented Reality. 

5. Apply the design principles of Augmented Reality apps. 

  Unit I               XR Overview 9 Hours 

Introduction  XR Spectrum  Definitions - Augmented Reality  Virtual Reality  Mixed 
Reality  History  Challenges  XR and Business  Applications : Retail, Training, 
Education, Healthcare, Entertainment, Sports, Manufacturing, Military.  

Unit II   VR IO, Modeling 9 Hours 

VR Definition, Input Devices: Trackers, Navigation and Gesture Interfaces, Output 
Devices: Graphics, Three Dimensional Sound and Haptic Displays, Computer 
Architecture for VR, Modeling. 

Unit III  VR Application Development 9 Hours 

Enabling VR Environment, Building: Steam VR, Oculus Rift, Windows Gear VR, Oculus 
Go, Google VR, Setting up for Android Devices - 3D walkthrough, Object Grabbing, 
Transformation, Hand Avatar manipulation, World space menu creation. 

Unit IV   AR Principles 9 Hours 

AR Definition, Displays: Multimodal Displays, Spatial Display Model, Visual Displays, 
Tracking, Calibration and Registration - Mobile Sensors - Computer Vision for AR. 

Unit V   AR Application Development 9 Hours 

Mobile Application for Image Tracking, Image Dataset Generation, Setting up AR 
Environment, Animation and transformation (Scale, Move, Rotate, Transform), Build 
Generation for iOS and Android. Case Study: Picture Puzzle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Describe the fundamentals of XR with example applications. Understand 

CO2: Outline the Virtual Reality Architecture and Modeling for real time   
applications. 

Understand 

CO3: Develop the virtual reality applications by choosing appropriate tools. Apply 

CO4: Explain the basics of augmented reality with real time examples Understand 

CO5: Apply the design principles and practices of augmented reality apps for 
Industrial sectors. 

Apply 
 

  
Text Book(s): 

T1. Berbard Marr, "Extended Reality in Practice", Wiley, 2021.  
tual Reality nd  Edition, John Wiley & 

Sons Inc., 2014. 
, Pearson 

Education (US), 2017. 
T4. Jesse Glover, Jonathan Linowes, "Complete Virtual Reality and Augmented Reality 

Development with Unity", Packt Publishing Ltd, 2019. 
 

Reference Book(s): 

-Wesley, 2016. 

R2. Robert Scoble, Shel 
Intelligence Will Change Everything  Patrick Brewster Press, 2016. 

 

Web References: 

1. Build Virtual Worlds 
     URL:https://developers.google.com/vr/ 

2. Quick Start for unreal 
    URL:https://developers.google.com/ar/develop/unreal/quickstart 

3. Quick Start for Unity Android 
    URL:https://developers.google.com/ar/develop/unity/quickstart-android. 

4. Unity User Manual 
    URL:https://docs.unity3d.com/Manual/UnityManual.html 

 
 
 
 
 
 
  



 

 
 
Course Articulation Matrix 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - 1 - 1 - 1 - 1 

CO2 2 1 - - - 1 - 1 - 1 - 1 

CO3 3 2 1 1 1 1 - 1 - 1 - 1 

CO4 2 1 - - - 1 - 1 - 1 - 1 

CO5 3 2 1 1 1 1 - 1 - 1 - 1 

High-3; Medium-2; Low-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

Course Code: 19CSOC1009 Course Title: Human Computer Interface Design 

Course Category: Open Elective Course Level: Introductory 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre-requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Describe the fundamental Human Computer Interaction concepts. 

2. Discuss various modes of user interactions. 

3. Illustrate the user interface prototype. 

4. Apply the standards and principles of User Interface. 

5. Implement universal design principles.  

 
 
 

UNIT I         HCI Foundations     9 Hours 

Human: Input - Output Channel - Human Memory - Thinking: Reasoning and Problem Solving 
- Emotion - Psychology - Computer: Text Entry devices-Display Devices-Pointing Devices-
Memory-Processing and Networks. 

UNIT II        Interaction and Paradigms      9 Hours 

Interaction : Modes of Interaction  Frameworks and HCI  Ergonomics  Interaction Styles  
Windows Icon Pointer and Menus Interfaces  Interactivity  Context  Paradigms. 

UNIT III       Design Process     9 Hours 

Process of Design - User Focus  Scenarios  Navigation Design  Screen design and Layout 
 Prototyping  HCI Software Life Cycle  Usability Engineering  Iterative Design and 

Prototyping  Design Rationale. 

UNIT IV       Implementation         9 Hours 

Principles  Standards  Guidelines  Golden Rules  Patterns  Implementation elements  
Programming  Toolkits  UI Management Systems  Evaluation Techniques. 

UNIT V        Universal Design and User Support 9 Hours 

Universal design Principles  Multimodal Interaction  Designing for Diversity  Requirements 
and approaches for User Support  Help Systems  Designing user Support systems. 
 



 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Describe fundamental HCI concepts for interface design Understand 

CO2: Discuss various modes of user interactions suitable for the given context Understand 

CO3: Illustrate the user interface prototype with appropriate life cycle model Understand 

CO4: Apply the standards and principles for effective implementation of user 
interface 

Apply 

CO5: Implement universal design principles to support effective user 
experience 

Apply 

 

Text Book(s): 
rd 

Edition, Pearson Education, 2004. 
 

Reference Book(s): 

R1. Gerard Jounghyun 
Press, 2015. 

Technologies a 3rd Edition, CRC Press, 2012. 

Web References: 

1. NPTEL Videos: Human Computer Interaction. URL: http://nptel.ac.in/courses/106103115/ 
2. MIT OpenCourseWare: User Interface Design and Implementation. URL: 

https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-831-user-
interface-design-and-implementation-spring-2011/ 

 

Course Articulation Matrix 
 

  CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - - - 1 - 1 - 1 

CO2 2 1 - - - - - 1 - 1 - 1 

CO3 2 1 - - - - - 1 - 1 - 1 

CO4 3 2 1 1 - - - 1 - 1 - 1 

CO5 3 2 1 1 - - - 1 - 1 - 1 

High  3; Medium  2; Low  1 
  



 

Course Code: 19CSOC1010 Course Title: Bio Informatics 

Course Category: Open Elective Course Level: Introductory 

L:T:P (Hours/Week) 
3: 0: 0 

Credits: 3 
 
Total Contact Hours: 45 
 

Max Marks: 100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the various DNA sequencing methods in Bioinformatics. 

2. Explain the different types of Bioinformatics Resources and Databases. 

3. Describe the various types of Sequence databases and file formats. 

4. Explain about the Sequence Analysis and Scoring matrices in Bioinformatics. 

5. Develop applications using Sequence and pairwise sequence alignment. 
 

  Unit I    Basics of bioinformatics and Gene expression data 9 Hours 

Aim and branches of Bioinformatics - Application of Bioinformatics - Basic biomolecular 
concepts: Protein and amino acid - DNA & RNA Sequence - structure and function. Forms 
of biological information - Types of Nucleotide Sequence: Genomic DNA - Complementary 
DNA (cDNA) - Recombinant DNA (rDNA) - Expressed sequence tags (ESTs) - Genomic 
survey sequences (GSSs). DNA sequencing methods - Gene expression data. 

Unit II   Bioinformatics Resources and Databases 9 Hours 

Bioinformatics Resources  NCBI  EBI  ExPASy  RCSB - DDBJ: Databases and 
bioinformatics tools - Organization of databases: data contents - purpose and utility. Open 
access bibliographic resources and literature databases: PubMed - BioMed Central - Public 
Library of Sciences (PloS) -  CiteXplore. 

Unit III   Sequence databases and file formats 9 Hours 

Sequence databases  Nucleic acid sequence databases - Protein sequence databases - 
Structure Databases - Sequence file formats - Various file formats for bio-molecular 
sequences - Protein and nucleic acid properties: Proteomics tools - GCG utilities and 
EMBOSS - Computation of various parameters. 

  



 

Unit IV   Sequence Analysis and Scoring matrices 9 Hours 

Sequence Analysis  Basic concepts of sequence similarity - identity and homology - 
definitions of homologues  orthologues - paralogues and xenologues, Scoring matrices: 
basic concept of a scoring matrix - Matrices for nucleic acid and protein sequences - PAM 
and BLOSUM series - matrix derivation methods and principles. 

Unit V  Sequence and pairwise sequence alignment 9 Hours 

Sequence alignment  Measurement of sequence similarity; Similarity and homology. 
Pairwise sequence alignment: Basic concepts of sequence alignment - Needleman and 
Wunsch - Smith and Waterman algorithms for pairwise alignments - gap penalties - use 
of pairwise alignments for analysis of Nucleic acid and protein sequences. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1:  Describe the various components of DNA sequencing methods in    
          Bioinformatics  

Understand 

CO2: Explain the different types of Bioinformatics Resources and 
Databases used in real world applications. 

Understand 

CO3: Describe the various types of Sequence databases and file formats 
in Bioinformatics. 

Understand 

CO4: Explain about the Sequence Analysis and Scoring matrices in    
         Bioinformatics for solving the real world problems. 

Understand 

CO5: Develop applications using Sequence and pairwise sequence      
         alignment methods for solving real world problems. 

Apply 

 

Text Book(s): 

Bioinformatics: Sequence and Genome Analysis  Cold Spring 

Harbor Laboratory, 2004. 

T2. Baxevanis, A.D. and Francis Ouellellette - a Practical Guide to 

 

  



 

Reference Book(s): 

R1.  
Technical Reference, 2008. 

R2.  
 

R3.D Probabilistic 
 

R4.Teresa K. Attwood and David J. Parry-
Education, 2007. 

Web References: 

1. Fundamentals of Bioinformatics URL 
https://onlinecourses.swayam2.ac.in/cec21_bt04/preview 

2. Bioinformatics: Algorithms and Applications URL 
https://onlinecourses.nptel.ac.in/noc21_bt06/preview 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - 1 1 1 - 1 - 1 

CO2 2 1 - - - 1 1 1 - 1 - 1 

CO3 2 1 - - - 1 1 1 - 1 - 1 

CO4 2 1 - - - 1 1 1 - 1 - 1 

CO5 3 2 1 1 1 1 1 1 - 1 1 1 
High  3; Medium  2; Low  1 

  



 

Course Code: 19CSOC1011 Course Title: Geographic Information System 

Course Category: Open Electives Course Level: Introductory 

L:T:P (Hours/Week) 
3: 0: 0 

Credits:3 
 
Total Contact Hours:45 
 

Max Marks:100 

Pre  requisites 

 NIL 

Course Objectives 

The course is intended to: 

1. Explain the fundamental principles of GIS. 

2. Describe the manipulation of spatial data. 

3. Explain the transformation of spatial data. 

4. Sketch the representation of Geographic information. 

5. Illustrate the display of Geographic information. 

  Unit I    Fundamentals of GIS 9 Hours 

Introduction to GIS  Components of GIS  History of GIS  Elements of GIS  Application 
of GIS - Integration of GIS  Geographic coordinate systems  Map Projections - 
Commonly used map projections. 

Unit II   Spatial Data Models 9 Hours 

Vector data model - Representation of spatial features  Topology - Geo Relational Data 
model - Object based data model - Representation of composite feature - Raster data 
model - Elements of Raster data model - Digital Elevation model - Types of Raster data - 
Raster data structure and compression. 

Unit III   Data Acquisition and  Transformation  9 Hours 

Data acquisition-Existing GIS data -.Metadata  Conversion of Existing data  Creation of 
new data  Geometric transformation - Root Mean Square  Resampling of Pixel values. 

Unit IV   Data Quality and Management     9 Hours 

Location errors  Spatial data accuracy standards - Topological errors   Topological and 
non-topological Editing - Attribute data management  Attribute data in GIS  Relational 
Model  Joins, Relates, Relationship classes - Spatial join - Attribute data entry - 
Manipulation of fields. 



 

Unit V  Data Display and Cartography 9 Hours 

Cartographic representation  Types of quantitative maps  Typography  Map Design  
Map Production  Data Exploration  Map Based Data Manipulation - Attribute data and 
Spatial Data query. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Explain the fundamental principles of GIS using various components 
and methods. 

Understand 

CO2: Describe the manipulation of spatial data using GIS Data models. Understand 

CO3: Explain the transformation of spatial data using data acquisition and 
transformation techniques. 

Understand 

CO4: Sketch the representation of Geographic information using various 
data management techniques. 

Apply 

CO5: Illustrate the display of Geographic information using various data 
Cartography Methods. 

Apply 

Text Book(s): 

T1.  Kang  Tsung , McGraw Hill 
Publishing, 9th Edition, 2019. 

Reference Books: 

R1. Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasa Raju, An Introduction to 
Geographical Information Systems n, 2nd Edition, 2007. 

R2. Lo.C.P., Albert K.W. Yeung, Concepts and Techniques of Geographic Information 
Systems , Prentice-Hall India Publishers, 2006 

Web Reference: 

1. Introduction to Geographic Information Systems: https://nptel.ac.in/courses/106105184 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - 3 3 1 - 1 - 1 

CO2 2 1 - - - 3 3 1 - 1 - 1 

CO3 2 1 - - - 3 3 1 - 1 - 1 

CO4 3 2 1 1 1 3 3 1 - 1 - 1 

CO5 3 2 1 1 1 3 3 1 - 1 - 1 
High  3; Medium  2; Low  1 

 

 

 

 



 

Course Code: 19CSOC1012 Course Title: Green Computing 

Course Category: Open Elective Course Level: Introductory 

L:T:P (Hours/Week) 
3: 0: 0 

Credits: 3 
 
Total Contact Hours: 45 
 

Max Marks: 100 

Pre-requisites 

 Nil 

Course Objectives 

The course is intended to: 

1. Describe the significance of green computing. 

2. Explain about green assets and business process management 

3. Describe the energy management and recycling methods. 

4. Explain virtualization concepts and their evaluation metrics. 

5. Explore various environmental aspects. 

Unit I - Green IT 9 Hours 

Green IT Fundamentals: Business, IT, and the Environment  Green vision Green value 
Green IT Strategies: Drivers, Dimensions, and Goals  Environmentally Responsible 
Business: Policies, Practices, and Metrics. 

Unit II - Green Assets and Modeling    10 Hours 

Green Assets: Buildings, Data Centers, Networks, and Devices  Green Business Process 
Management: Modeling, Optimization, and Collaboration  Green Enterprise Architecture  
Green Enterprise Transformation Roadmap. 

Unit III - Energy Management and Recycling 9 Hours 

Process Reengineering - Teleworkers and Outsourcing - Paperless Office - Intranets - 
Electronic Data Interchange - Recycling: Problems - Means of Disposal, Life Cycle, Recycling 
Companies, Hard Drive Recycling, CDs and DVDs - Hardware Considerations: Energy Star, 
Servers and Remote Desktop. 

Unit IV - Virtualizing IT Systems and Metrics 8 Hours 

Consolidation and Virtualization - Server Virtualization - Storage Virtualization - Client 
Virtualization - Creating Virtual Servers - Blade Servers and Virtualization - Impacts of Server 
Virtualization on Data Storage Metrics: SPEC, EPA and LEED Green Building Rating 
System. 
 



 

Unit V - Case Studies 9 Hours 

Environmentally Responsible Business Strategies (ERBS)  Case Study Scenarios for 
Trial Runs  Case Studies: Applying Green IT Strategies and Applications to a Home, 
Hospital, Packaging Industry and Telecom Sector. 

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1: Describe the significance of green computing with strategies and          
policies. 

Understand 

CO2: Explain about green assets and business process management 
using enterprise architecture. 

Understand 

CO3: Describe the energy management and recycling methods for           
process reengineering 

Understand 

CO4: Explain virtualization concepts in greening IT systems and their           
evaluation metrics with examples. 

Understand 

CO5: Explore various environmental aspects by applying business          
strategies for various scenarios.  

Apply 

Text Book(s): 

-Using Environmental  
  

T2. Toby Velte  
 

Reference Book(s): 

R1. 
 

R2.   

R3.  
 

Web Reference(s): 

1. Course Material URL:https://www.techopedia.com/definition/14753/green-computing 

2. NPTEL course content 
URL:http://nptel.ac.in/courses/110108056/module5/Lecture28.pdf 

3. Projects and Major research output developed by C-DAC 
URL:http://meity.gov.in/content/green-computing. 

 

  



 

Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 1 - - - 3 3 1 - 1 1 1 

CO2 2 1 - - - 3 3 1 - 1 1 1 

CO3 2 1 - - - 3 3 1 - 1 1 1 

CO4 2 1 - - - 3 3 1 - 1 1 1 

CO5 3 2 1 1 - 3 3 1 - 1 1 1 

High  3; Medium  2; Low  1 

 

 

 
 

 



 

Course Code: 19CSOC1013 Course Title: Advanced Algorithms 

Course Category:  Open Elective Course Level: Practice 

L:T:P(Hours/Week) 

3: 0: 0 
Credits:3 Total Contact Hours:45 Max Marks:100 

Pre-requisites  

 C programming 

 

Course Objectives 

The course is intended to: 

1. Develop algorithms for efficient search 

2. Construct range trees and Voronoi diagrams 

3. Construct geometric data structures 

4. Solve problems using Randomized and Approximation algorithms 

5. Apply Parallel and Online algorithms for solving problem. 

Unit I  Search Data Structures 9  Hours 

Splay trees-Red Black trees-Treaps-Suffix arrays and Trees 

Unit II   Range Search 9  Hours 

1-Dimensional Range Searching-Range Trees-Higher Dimensional Range Trees-Voronoi 
diagram 
 
Unit III  Geometric Data Structures 

  9 Hours 

Interval trees-Priority search trees-Segment trees-Quad trees 

 
Unit IV Randomized and Approximation Algorithms                                

9 Hours 

Randomized Algorithms: Random Number Generators-Skip Lists- Primality Testing 

Approximation Algorithms: Node cover problem-Euclidean Traveling Salesperson Problemˇ Bin 

packing polynomial time approximation schemes:0/1 Knapsack problem 

 

 



 

Unit V              Parallel and online Algorithms 9 Hours 

Parallel Algorithms: Parallelism-PRAM-Handling Write conflicts- Merging and Sorting. Online 
algorithms: Euclidean spanning tree- Bipartite matching-Convex hull problem.  

Course Outcomes Cognitive 
Level At the end of this course, students will be able to: 

CO1:Develop algorithms for efficient search using Tree data structures Apply 

CO2:Construct range trees and Voronoi diagrams for spatial search Apply 

CO3:Construct geometric data structures and perform spatial search 
operations  

Apply 

CO4:Solve Problems using Randomized and Approximation algorithms to 
achieve better efficiency in real time applications 

Apply 

CO5: Apply Parallel and Online algorithms for solving various problems Apply 

Text  Book(s) 

T1.  

2012.  
T2. 

 

T3. 

, 3rd Edition, Prentice Hall India, 2012.   

T4. nd 

Edition, Galgotia Publications, 2010 

Reference Book(s) 

R1. s, 2008. 

R2. 
Chapman& Hall/CRC, 2005.  

R3. 
3rd Edition, Pearson Education, 2003. 

Web References 

1. Applications of Computational Geometry-Geometry in Action.  
URL:https//www.ics.uci.edu/eppstein/geom.html 

2. MIT Course Content URL: https://courses.csail.mit.edu/6.854/21/ 

 



 

 Course Articulation Matrix 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 1 1 2 - - 1 3 1 - - 

CO2 3 2 1 1 2 - - 1 3 1 - - 

CO3 3 2 1 1 2 - - 1 3 1 - - 

CO4 3 2 1 1 2 - - 1 3 1 - - 

CO5 3 2 1 1 2 - - 1 3 1 - - 

High-3; Medium-2; Low-1 


