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              Overall Curriculum – Computer Science and Engineering (IOT) 

              Course type: T– Theory; P – Practical; E – Lab integrated theory 
  

Category 1: Humanities and Social Science Courses 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24ENG101 Communication for Engineers E 1.0 2 1 2 4 

2 24ENG102 Professional Communication T 1.0 2 1 0 3 

3 24UHV102 
Universal Human Values 2: 

Understanding Harmony 
T 1.0 2 1 0 3 

4 24TPL101 Quantitative Skill Practice - I P 1.0 0 0 2 1 

5 24TPL102 Quantitative Skill Practice - II P 1.0 0 0 2 1 

6 
 Humanities and Social Science 

Course Elective 
T 1.0 2 0 0 2 

        14 

 

Category 2: Basic Science Courses 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24MAT201 Matrices and Calculus T 1.0 3 1 0 4 

2 24PHY201 Physics for Engineers E 1.0 3 0 2 4 

3 24MAT202 Advanced Mathematics for 

Engineering 

T 1.0 3 1 0 4 

4 24CHY201 Chemistry for Engineers E 1.0 3 0 2 4 

5 24MAT205 Discrete Mathematics T 1.0 3 1 0 4 

6 24BME201 Biology for Engineers T 1.0 2 0 0 2 

7  Basic Science Course Elective T 1.0 3 1 0 4 

        26 

 

Category 3: Engineering Science Courses 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

 
1 

24EEE304 
Basic Electrical and Electronics 

Engineering 
T 1.0 3 0 0 3 

2 24MEC301 Engineering Graphics and Design E 1.0 1 1 2 3 

3 24CSE301 Data Structures E 1.0 3 0 2 4 

4 24CSE302 Lateral Thinking T 1.0 2 0 0 2 

5 24CSE303 Design Thinking T 1.0 2 0 0 2 

6 24ECE305 Digital Electronics and 

Microprocessors 

T 1.0 3 0 0 3 

7  Engineering Science Course 

Elective 

T 1.0 3 0 0 3 

        20 
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Category 4: Programme Core Courses 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24CSE401 
Fundamentals of Computing and 

C Programming 
E 1.0 3 0 2 4 

2 24CSE402 Python Programming E 1.0 3 0 2 4 

 

3 
24CSE403 

Foundations of Artificial 

Intelligence and Machine 

Learning 

T 1.0 3 0 0 3 

4 24CSE404 Computer Architecture T 1.0 3 0 0 3 

5 24CSE405 Object Oriented Programming E 1.0 3 0 2 4 

6 24CSE406 Data Science  T 1.0 3 0 0 3 

7 24CSE407 Design and Analysis of 

Algorithms 

T 1.0 3 0 0 3 

8 24CSE408 Operating Systems E 1.0 3 0 2 4 

9 24CSE409 Computer Networks T 1.0 3 0 0 3 

10 24CSE410 Database Systems E 1.0 3 0 2 4 

11 24CSE411 Web Programming E 1.0 3 0 2 4 

12 24CSE413 Software Engineering T 1.0 3 0 0 3 

13 24CSE414 Cryptography and Network 

Security 

T 1.0 3 0 0 3 

14 24CSE415 Big Data Analytics T 1.0 3 0 0 3 

        48 

 

Category 4: Mini Project/Project work / Seminar / Internship in industry 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24CSE416 Mini Project/Seminar/ Abroad 

Conference 

J 1.0 0 0 4 2 

2 24CSE417 Internship J 1.0 0 0 4 2 

3 24CSE418 Project Work J 1.0 0 0 24 12 

        16 

 

Category 5: Specialized Elective Courses 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24IOT501 IoT Architecture and its Protocols I 1.0 3 0 2 4 

2 24IOT502 Sensors and Actuator Devices T 1.0 3 0 0 3 

3 24IOT503 Programming for IoT Boards T 1.0 3 0 0 3 

4 24IOT504 Fundamentals of Fog and Edge 

Computing 

T 1.0 3 0 0 3 

5 24IOT505 Privacy and Security in IoT T 1.0 3 0 0 3 

6 24IOT506 Wearable Computing T 1.0 3 0 0 3 

7 24IOT507 Design of Smart Cities T 1.0 3 0 0 3 

8 24IOT508 AWS Solutions Architect T 1.0 3 0 0 3 
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9 24IOT509 Design Project T 1.0 3 0 0 3 

10 24IOT510 IoT Systems and Applications I 1.0 3 0 2 4 

11 24IOT511 Big Data in IoT T 1.0 3 0 0 3 

12 24IOT512 Smart System using IoT T 1.0 3 0 0 3 

13 24IOT513 Cognitive IoT T 1.0 3 0 0 3 

14 24IOTP1 Applications of IoT using Arduino 

Lab 

P 1.0 0 0 2 1 

        24 

Category 6: Humanities and Social Science Course Electives 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24ENG601 Business Communication 

(Laboratory) 

P 1.0 0 0 4 2 

2 24ENG602 Business English 

Communication(BEC) 

T 1.0 2 0 0 2 

3 24TPL601 Soft Skills for Engineers T 1.0 2 0 0 2 

4 24TPL602 Entrepreneurship and Venture 

Creation 

T 1.0 2 0 0 2 

 

Category 7: Basic Science Course Electives 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24MAT701 Probability and Statistics T 1.0 3 1 0 4 

2 24MAT705 Optimization Techniques T 1.0 3 1 0 4 

3 24MAT706 Computational Numerical 

Methods 

T 1.0 3 1 0 4 

 

Category 8: Engineering Science Course Electives 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24ECE802 Embedded System Design T 1.0 3 0 0 3 

2 24ECE803 Communication Systems T 1.0 3 0 0 3 

3 24EEE803 Electrical and Electronic 

Measurements 

T 1.0 3 0 0 3 

4 24MEC805 Introduction to Robotics T 1.0 3 0 0 3 

5  Disaster Management  T 1.0 3 0 0 3 

 

Category 9: Open Elective Courses (Cross Discipline Courses) 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24OEC901 Design and Maintenance of 

Greenhouse 

T 1.0 3 0 0 3 

2 24OEC902 Value Addition Technology T 1.0 3 0 0 3 

3 24OEC903 Principles of Soil and Water 

Management 

T 1.0 3 0 0 3 

4 24OEC904 Energy Management in 

Agriculture 

T 1.0 3 0 0 3 

5 24OEC905 Farm Machinery Management T 1.0 3 0 0 3 
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6 24OEC906 Exploring Microbial World T 1.0 3 0 0 3 

7 24OEC907 Human Diseases and Prevention T 1.0 3 0 0 3 

8 24OEC908 Bio resource Technology T 1.0 3 0 0 3 

9 24OEC909 Waste Water Treatment T 1.0 3 0 0 3 

10 24OEC910 Bioterrorism and National 

Security 

T 1.0 3 0 0 3 

11 24OEC911 Food Processing and Technology T 1.0 3 0 0 3 

12 24OEC912 Introduction to Computational 

Biology 

T 1.0 3 0 0 3 

13 24OEC913 Human Anatomy and Physiology T 1.0 3 0 0 3 

14 24OEC914 Therapeutic Equipments T 1.0 3 0 0 3 

15 24OEC915 Biomaterials and Organs T 1.0 3 0 0 3 

16 24OEC916 Biosensors and Transducer T 1.0 3 0 0 3 

17 24OEC917 Nano science T 1.0 3 0 0 3 

18 24OEC918 
Computational Sciences for 

Chemical Enterprises 
T 1.0 3 0 0 3 

19 24OEC919 Chemistry for Bio Engineers T 1.0 3 0 0 3 

 

20 24OEC920 
Organic Chemistry: Synthetic Design 

to Process Development 
T 1.0 3 0 0 3 

21 24OEC921 Wireless Sensor Networks T 1.0 3 0 0 3 

22 24OEC922 Digital Image Processing T 1.0 3 0 0 3 

23 24OEC923 Natural Language Processing T 1.0 3 0 0 3 

24 24OEC924 Digital System Design with Verilog T 1.0 3 0 0 3 

25 24OEC925 Introduction to Sensor Technology T 1.0 3 0 0 3 

26 24OEC926 
Principles of Modern Communication 

Systems 
T 1.0 3 0 0 3 

27 24OEC927 Digital Image and Speech Processing T 1.0 3 0 0 3 

28 24OEC928 Computer Architecture and 

Organization 

T 1.0 3 0 0 3 

29 24OEC929 ARM System Architecture T 1.0 3 0 0 3 

30 24OEC930 Wireless Sensor Networks and IOT T 1.0 3 0 0 3 

31 24OEC931 Principles of Optoelectronics T 1.0 3 0 0 3 

32 24OEC932 Consumer Electronics T 1.0 3 0 0 3 

33 24OEC933 Industrial IOT T 1.0 3 0 0 3 

34 24OEC934 Electrical Machines T 1.0 3 0 0 3 

35 24OEC935 Power System T 1.0 3 0 0 3 

36 24OEC936 Green and Sustainable Energy T 1.0 3 0 0 3 

37 24OEC937 Electric and Hybrid Vehicle 

Technology 

T 1.0 3 0 0 3 

38 24OEC938 Electrical Safety T 1.0 3 0 0 3 

39 24OEC939 English Language and Productivity 

Skills 

T 1.0 3 0 0 3 

40 24OEC940 Language 

(Tamil/French/German/Japanese) 

T 1.0 3 0 0 3 

41 24OEC941 Probability, Statistics and Queuing 

Theory 

T 1.0 2 1 0 3 

42 24OEC942 Machine Learning in Refrigeration T 1.0 3 0 0 3 
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and Air Conditioning 

43 24OEC943 Sustainable Manufacturing and Green 

Engineering 

T 1.0 3 0 0 3 

44 24OEC944 Drone Technology T 1.0 3 0 0 3 

45 24OEC945 Waste Conversion Techniques T 1.0 3 0 0 3 

46 24OEC946 Industrial Safety T 1.0 3 0 0 3 

47 24OEC947 Industrial Pollution Prevention T 1.0 3 0 0 3 

48 24OEC948 Resource Management Techniques T 1.0 3 0 0 3 

49 24OEC949 Operational Analysis and Design T 1.0 3 0 0 3 

50 24OEC950 Nano Engineering and Systems T 1.0 3 0 0 3 

51 24OEC951 Project Management & Operation 

Research 

T 1.0 3 0 0 3 

52 24OEC952 Emergency Medicine T 1.0 3 0 0 3 

53 24OEC953 Industrial Relation and Cyber Law T 1.0 3 0 0 3 

54 24OEC954 Legal Aspects of Business T 1.0 3 0 0 3 

 15 

 

 

 

 

 

 

 

 

Category 0: Mandatory Courses 

Sl. No 
Course 

Code 
Course Title 

Course 

Type 
Version L T P C 

1 24MAC001 Sports/Yoga/NSS/NCC – 

Semester - 1 

M 1.0 2 0 0 0 

2 24MAC002 Indian Constitution – 

Semester - IV 

M 1.0 2 0 0 0 

3 24MAC003 
Environmental 

Science/Sustainable 

Development – 

Semester - VI 

M 1.0 2 0 0 0 

163 
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (IOT) 

 

Semester I 

S. 

No 

Subject 

Code 
                      Subject Name 

Subject 

Category 
L T P C 

1 24ENG101 Communication for Engineers HS 2 1 2 4 

2 24MAT201 Matrices and Calculus BS 3 1 0 4 

3 24PHY201 Physics for Engineers BS 3 0 2 4 

4 24CSE401 Fundamentals of Computing and C Programming PC 3 0 2 4 

5 24MEC301 Engineering Graphics and Design  ES 1 1 2 3 

6 24BME201 Biology for Engineers BS 2 0 0 2 

7 24MAC001 Yoga / Sports / NSS / NCC NC 2 0 0 0 

Total 16 3 8 21 

Semester II 

S. 

No 

Subject 

Code 
                     Subject Name 

Subject 

Category 
L T P C 

1 24ENG102 Professional Communication HS 2 1 0 3 

2 24MAT202 Advanced Mathematics for Engineering  BS 3 1 0 4 

3 24CHY201 Chemistry for Engineers  BS 3 0 2 4 

4 24CSE402 Python Programming PC 3 0 2 4 

5 24EEE304 Basic Electrical and Electronics Engineering ES 3 0 0 3 

6 24MAC002 Indian Constitution NC 2 0 0 0 

Total 14 2 6 18 
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (IOT) 

Semester III 

S. 

No 

Subject 

Code 
Subject Name 

Subject 

Category 
L T P C 

1 24TPL101 Quantitative Skill Practice – I HS 0 0 2 1 

2 24MAT701 Probability and Statistics BE 3 1 0 4 

3 24CSE302 Lateral Thinking ES 2 0 0 2 

4 24CSE301 Data Structures ES 3 0 2 4 

5 24CSE405 Object Oriented Programming PC 3 0 2 4 

6 24CSE403 Foundations of Artificial Intelligence and Machine 

Learning 

PC 3 0 0 3 

7 24IOT502 Sensors & Actuators Devices  PE 3 0 0 3 

Total 19 1 6 21 

Semester IV 

S. 

No 

Subject 

Code 
Subject Name 

Subject 

Category 
L T P C 

1 24MAT205 Discrete Mathematics BS 3 1 0 4 

2 24ECE305 Digital Electronics and Microprocessors ES 3 0 0 3 

3 24CSE303 Design Thinking ES 2 0 0 2 

4 24CSE407 Design and Analysis of Algorithms PC 3 0 0 3 

5 24CSE408 Operating Systems PC 3 0 2 4 

6 24IOT511 Big Data in IoT PE 3 0 0 3 

7 24OEC912 Introduction to Computational Biology OE 3 0 0 3 

8 24MAC003 Environmental Science M 2 0 0 0 

Total 22 1 2 22 
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Semester V 

S. 

No 

Subject 

Code 
         Subject Name 

Subject 

Category 
L T P C 

1 24CSE410 Database Systems PC 3 0 2 4 

2 24CSE404 Computer Architecture PC 3 0 0 3 

3 24CSE406 Data Science PC 3 0 0 3 

4 24TPL102 Quantitative Skill Practice - II HS 0 0 2 1 

5 24IOT501 IoT Architecture and its Protocols PE 3 0 2 4 

6 24OEC930 Wireless Sensor Networks and IOT OE 3 0 0 3 

7 24ECE802 Embedded System Design ES 3 0 0 3 

Total 18 0 6 21 

Semester VI 

S. 

No 

Subject 

Code 
       Subject Name 

Subject 

Category 
L T P C 

1 24CSE409 Computer Networks PC 3 0 0 3 

2 24CSE411 Web Programming PC 3 0 2 4 

3 24CSE415 Big Data Analytics PC 3 0 0 3 

4 24IOT505 Privacy and Security in IoT PE 3 0 0 3 

5 
24IOTP1 

Applications of IoT using Arduino 

Lab 

PE 0 0 2 1 

6    24OEC944 Drone Technology OE 3 0 0 3 

7 
24CSE416 

Mini Project/Seminar/ Abroad 

Conference 

PC 0 0 2 2 

8 
24UHV102 

Universal Human Values 2: 

Understanding Harmony 

HS 3 0 0 3 

  Total  18 0 6 22 
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Semester VII 

S. 

No 

Subject 

Code 
Subject Name 

Subject 

Category 
L T P C 

1 24CSE413 Software Engineering PC 3    0     0      3 

2 24CSE414 Cryptography and Network Security PC 3 0 0 3 

5 24IOT510 IoT Systems and Applications PE 3 0 2 4 

4 24IOT507 Design of Smart Cities PE 3 0 0 3 

5 24ENG601 Business Communication (Laboratory) HS 0 0 4 2 

6 24OEC904 Energy Management in Agriculture OE 3 0 0 3 

7 24CSE417 Internship PC 0 0 4 2 

Total 17 0 6 20 

Semester VIII 

S. 

No 

Subject 

Code 
Subject Name 

Subject 

Category 
L T P C 

1 24OEC936 Green and Sustainable Energy OE 3 0 0 3 

2 24IOT509 Design Project PE 3 0 0 3 

3 24CSE418 Project Work PC 0 0 20 12 

Total  6 0 20 18 
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                                    Semester I       

                                     Syllabus 

 

24ENG101 COMMUNICATION FOR ENGINEERS 

(COMMON TO ALL BRANCHES) 

L T P C 

2 1 2 4 

Course Objectives: 

The course aims to: 

1. Improve grammar proficiency.  

2. Enhance listening skills to comprehend various accents and conversational contexts. 

3. Enhance speaking abilities for confident, effective communication in diverse formal and 

informal situations. 

4. Introduce advanced reading strategies to extract and comprehend information efficiently  

5.Equip learners with writing techniques for clear and structured academic and professional 

documents. 

Course Outcomes 

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

1. Apply grammar rules for effective academic and professional communication. 

2. Improve listening skills by understanding various accents and contexts. 

3. Communicate confidently in diverse speaking situations. 

4. Extract and comprehend information using advanced reading strategies. 

5. Produce clear, structured academic and professional documents. 

Unit 1 - ADVANCED GRAMMAR: STRUCTURES AND USAGES    9 

WH- & Yes/No Questions, If Conditionals, Relative Clauses, Subject Verb Agreement, Voices, Degrees of 

Comparison, Error Correction, Abbreviations and Acronyms 

Self-Study Topics : Parts of Speech, Tenses 

Unit 2 -  ENHANCING LISTENING PROFICIENCY AND TECHNIQUES    9 

Definition of listening – Barriers to listening –- Listening and gap filling - Conversations – Reviewing mock 

group discussions – Listening to different accents – (British / American / Indian) 

Self-Study Topics: Listening and Responding to Video Lectures and Speeches 

UNIT 3 - EFFECTIVE SPEAKING AND INTERACTION TECHNIQUES                                                        9                                                              

Self- Introduction - Introducing One‟s Friend - Speaking on Specific Topic - Role Play Practices- Telephonic 

Exchanges - Welcome Address & Vote of thanks 

Self-Study Topics : Everyday Conversations 

UNIT 4 - ENHANCING READING EFFICIENCY AND ACCURACY   9 
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Skimming & Scanning from Newspaper Articles, Passages with Time Limit – Reading for Detailed          

Comprehension - Cloze Test – Note Making and Summarizing 

Self-Study Topics : Newspaper Reading 

UNIT 5 - WRITING SKILLS FOR ACADEMIC PURPOSES   9 

Writing Instructions, Recommendations, Formal Letters (Permission, Invitation & proposal  letters), Informal 

Letters (Congratulating, Thanking, Inviting, etc.) and Email 

Self-Study Topics: Free writing (Hobbies, Favourite Place / Person / Book etc.)                                                                                                                                                

Total: 45 

 

 

S. No. Experiments / Exercises No. of Hours 

1 Introduction to British & American Accent through Audio Visual Aids.  
2 

2 Often Mispronounced Words/Sounds through Audios and Videos   
2 

3 Listening to various Conversations (Identifying various communication 
contexts and answering to questions 

3 

4 Self-Introduction  
 

3 

 
5 

Presentation (Technical and Non – Technical Topics) 2 

 
6 

Telephonic Conversation 3 

 
7 

Reading for Pleasure(Intensive Reading) 2 

 
8 

Extensive Reading (Briefing favourite books) 3 

 Total number of hours 20 
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TEXTBOOKS 

1. Chellammal, V and others. English for Science & Technology – I. Cambridge University Press & 

Assessment India Pvt. Ltd., 2023. 

2. Francis, Mary Deepa and Others. English for Science & Technology -II. Cambridge University Press 

& Assessment India Pvt. Ltd., 2023. 

3. Raman, Meenakshi, and Sangeeta Sharma. Technical Communication: Principles and Practice. 3rd 

ed., Oxford University Press, 2020. 

 

 

REFERENCE BOOKS 

1. Rizvi, Ashraf. Advanced English Communication Skills for Engineers. McGraw Hill Education, 2023. 

2. Singh, D.R. Academic Writing for Engineers and Researchers. Springer, 2021. 

3. Kaushik, A.K., and N. Sharma. Professional Communication for Engineers. Cengage Learning, 2023. 

4. Gerson, Sharon J., and Steven M. Gerson. Technical Communication: Process and Product. 9th ed., 

Pearson, 2021. 

ONLINE RESOURCES: 

1. https://learnenglish.britishcouncil.org (Resources on Listening, Speaking, Reading and Writing) 

2. https://owl.purdue.edu (Resources with explanations and exercises for Lab Experiments) 

3. https://www.bbc.co.uk/learningenglish (Lessons on English Grammar, Vocabulary, Listening 

Practice and Speaking Exercises) 

4. https://www.cambridgeenglish.org/exams-and-tests/cefr/ 
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Course Code  Course Name L T P C 

24MAT201 
MATRICES AND CALCULUS 

(COMMON TO ALL BRANCHES) 
3 1 0 4 

Pre-requisite  Syllabus Version 

Nil  1 

Course Objectives 

The objective of this course is to 
● introduce fundamental concepts of eigenvalues, eigenvectors and their properties and gain knowledge in the 

matrix theory in the Engineering field. 

● analyse and discuss continuity, partial derivatives, total derivative and extrema of functions of several variables 

and recognize techniques of differentiation of multi-variables to apply in the Engineering problems. 

● introduce the need for the vector differentiation which are applied in the real-world problems. 

● explore the fundamentals of integrals and its applications in finding area of cartesian curves.  

● apply the concepts of matrices and calculus in various real-world problems. 

Course Outcomes 

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

CO1. apply eigen values and eigen vectors concepts to convert quadratic forms into canonical   forms. 

CO2. evaluate total derivatives and extreme values of functions of two variables. 

CO3. evaluate differentiation of vectors and find the unit normal vector to the surface and   angle between two 

surfaces. 

CO3. evaluate integrals using integration by parts and Bernoulli‟s formula. 

CO4. apply the concepts of matrices and calculus in finding solutions of linear equations, extreme values and area.  

 

UNIT 1 MATRICES 12 Hours 

Matrices - Eigenvalues and eigenvectors- Properties of Eigen values – Cayley - Hamilton Theorem (Without proof)- 

Diagonalization of matrices using orthogonal transformation – Reduction of Quadratic forms into canonical form using 

orthogonal transformation - Nature of quadratic form. 

UNIT 2 FUNCTIONS OF SEVERAL VARIABLES 12 Hours 

Differentiation - Rules of derivative - Partial differentiation - Total differentiation - Jacobians -Properties- Partial 

differentiation of implicit functions - Taylor‟s series expansion of a functions of two variables- Maxima and minima of 

functions of two variables. 

 

UNIT 3 VECTOR DIFFERENTIATION 12 Hours 

Introduction to vectors - vector addition and multiplication - Scalar and Vector point functions - Gradient, 

divergence and curl – Vector identities - Directional derivative – Unit normal vector – Unit tangent vectors - 

Irrotational and Solenoidal vector fields – Scalar potentials – Angle between two surfaces. 
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UNIT 4 INTEGRAL CALCULUS 12 Hours 

Definite integrals- Indefinite integrals - Properties of definite integrals (Statement only) – Integration by parts - 

Bernoulli‟s formula - Substitution Rule - Algebraic Function - Logarithmic function, Exponential function and 

Trigonometric function - Reduction‟s formulae for Sine and Cosine functions. 

UNIT 5 APPLICATIONS OF MATRICES AND CALCULUS 12 Hours 

Solving system of linear equations- consistency and inconsistency – Cramer‟s Rule - Maxima and minima of functions 

of three variables: Lagrange‟s method of undetermined multipliers - Area of the curve bounded by cartesian 

coordinates. 

 Total Periods: 60 

TEXT BOOKS: 

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45
th

 Edition,  2024. 

2. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5
th

 Edition, Thomson, Book/Cole, 2003.  

3. Veerarajan T, “Engineering Mathematics (Volume I & II)”, Mc Graw Hill Education, 2018. 

 

REFERENCES: 

1. Veerarajan T, “Engineering Mathematics (Volume I & II)”, Mc Graw Hill Education, 2018. 

2. Ramana. B.V., "Higher Engineering Mathematics ", McGraw Hill Education Pvt.Ltd, New Delhi, 2016. 

3. Erwin Kreyszig" Advanced Engineering Mathematics ", John Wiley and Sons, 10th Edition, New Delhi, 2016. 

4. John Bird, “Bird‟s Higher Engineering Mathematics”, 9
th

 Edition, Routledge Taylor and Fransis Group, 2021.  

5. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education2nd Edition, 5
th

 Reprint, Delhi, 

2009.  

6. Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi Publications Pvt. Ltd., 

New Delhi, 2006. 

REFERENCE LINKS: 

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in) 

2. Calculus Volume 1 (d3bxy9euw4e147.cloudfront.net) 

3.  Advanced Engineering Mathematics, 7th ed. (wordpress.com)  
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Course Code Course Name L T P C 

24PHY201 
PHYSICS FOR ENGINEERS 

(Common to all branches except Biomedical Engg.) 
3 1 2 4 

Course Outcomes 

Upon completion of the course, students will be able: 

CO1: To gain knowledge about LASERS, Optical Fibres and its applications 

CO2: To effectively achieve the understanding of the mechanical properties of materials CO3: To enable the 

knowledge of physics behind Non-Destructive Testing applications CO4: To understand and identify the 

Crystal system of various crystalline materials. 

CO5: To know the applications about various advanced engineering materials. 

Unit 1 LASER AND FIBER OPTICS 9 hours 

LASER - Characteristics - population inversion – Stimulated absorption, spontaneous and stimulated emission of 

radiation - Nd:YAG LASER - CO2 LASER – Homo Junction Semiconductor LASER - Applications of LASER: 

Material processing, Engineering and Medical applications. 

Optical fibres- Light propagation - Acceptance angle - Numerical aperture – classification of optical fibres - 

Applications of optical fibres: Fibre Optic Communication, Endoscope - Fibre Optic Sensors: 

Smoke sensors and Firing sensors. 

Unit 2 MECHANICAL PROPERTIES 9 hours 

Elasticity - stress-strain diagram and its application - Young‟s modulus by cantilever and non- uniform bending - 

rigidity modulus by torsion pendulum - tensile test - plastic deformation - definition of creep and fatigue failures -

application: creep resistance- methods of increasing fatigue 

life. 

Unit 3 PHYSICS OF NON-DESTRUCTIVE TESTING 9 hours 

Principle of capillary action-principle of Fluorescence-liquid penetrant testing- magnetic flux leak testing. Sound 

waves- Ultrasonic wave-Ultrasonic waves through mechanical vibrations- Production of ultrasonic wave by 

piezoelectric method - Reflection and Refraction -Snell's Law of sound wave 

- A, B and C – scan displays, Medical applications - Sonogram 
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Unit 4 CRYSTAL PHYSICS 9 hours 

Lattice points - space lattice - basis - Bravais lattice – Planes - unit cell - lattice parameters - seven crystal systems - 

coordination number, atomic radius and packing factor for SC, BCC and FCC crystal structures - Miller indices- d-

spacing - Crystal defects - classification of defects: point defect, 

line defect, surface defect and volume defect. 

Unit 5 ADVANCED ENGINEERING MATERIALS 9 hours 

Introduction to nano materials-surface by volume ratio-synthesis of nano materials - ball milling– Thin films – CVD 

method – Hydrothermal method 

Engineering Applications of Shape memory alloys and Metallic glasses. 

Solar energy harvesting materials – Fill Factor – Efficiency – applications. 

Total Lecture Hours 45 

Text Books 

1. M. N. Avadhanulu, P G Kshirsagar, TVS Arun Murthy, “A text book of engineering physics”, 11
th

 

Edition (2022), S. Chand Publishing, Delhi. 

2. MK Verma, Introduction to Mechanics, CRC Press, 1st ed., U.S, 1-356, 2009. 

3. M. Arumugam, Engineering Physics. Anuradha publishers, 2010 

4. SH Crandall, NC Dahl & TJ Lardner, An Introduction to the Mechanics of Solids with SI Units, McGRaw 

Hill, 2nd ed., New Delhi, 1-628, 1978. 

5. P. Mani, Engineering Physics-I, Dhanam Publications, 1st ed., Chennai,2015. 

6. O. Svelto, Principles of Lasers, Springer Science & Business Media, 5th ed., 1-620, 2010. 

7. AjoyGhatak, Introduction to Fiber optics, Cambridge University Press, 1998 ed.,2002. 

8. V. Rajendran, Materials Science, McGraw-Hill Education, 2nd edition., New Delhi,2018. 

9. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics, McGraw- Hill 

(Indian Edition), 2017. 

Reference Books 

1. R Feynmann, R Leighton, M Sands, 2012, The Feynmann Lectures on Physics, Volume 1,2,3, Pearson Education; 

1st ed., New Delhi, 1-560. 

2. D Halliday, R Resenic and J Walker, 2006, Fundamentals of Physics, Wiley India Pvt Ltd, 6th ed., New Delhi, 1-

1216. 

3. A Ghatak, 2009, Optics, McGraw-Hill Education, 1st ed., New Delhi, 1-560.Ghatak and 

Thyagarajan, 2011, Laser Fundamentals and Applications, Springer, Germany. 
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PHYSICS PRACTICAL : 

1. Determination of Young‟s modulus by non-uniform bending method  

2. Determination of Young‟s modulus by uniform bending method  

3. Determination of  wavelength of light  by LASER diffraction 

4. Determination of particle size by LASER diffraction 

5. Determination of acceptance angle and numerical aperture of an optical fiber 

6. Determination of velocity of ultrasound and compressibility of a liquid using ultrasonic interferometer. 

7. Determination of moment of inertia of the disc and  rigidity modulus of a wire using torsion pendulum 

8. Determination of band gap of a semiconductor using PN junction diode 

9. Determination of coefficient of viscosity of a liquid using Poiseuille‟s flow method 

10. Determination of wavelength of spectral lines using spectrometer and grating. 
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Syllabus 

 

Dhanalakshmi Srinivasan University 
Tiruchirappalli - 621112 

Course Code Course Name L T P C 

 

24CSE401 

FUNDAMENTALS OF COMPUTING 

AND C PROGRAMMING 

 

3 

 

0 

 

2 

 

4 

Pre-requisite  Syllabus Version 

NIL  1.0 

Course Objectives 

To understand the basics of computing. 

To understand processes of the computer components. 

To develop C Programs using basic programming constructs. 

To develop C programs using arrays and strings. 

To develop applications in C using functions, structures and pointers. 

Course Outcomes 

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

CO1: Understand the basics of computer processing. 

CO2: Develop simple applications in C using basic constructs. 

CO3: Design and implement applications using arrays and strings. 

CO4: Develop and implement applications in C using functions. 

CO5: Develop applications in C using structures, union and pointers. 

Unit 1 INTRODUCTION TO COMPUTERS 9 Hours 

Introduction - Definition of computer - Generation of Computers - Components and Functions of Computer 

system - Concept of Hardware and Software - Central Processing Unit - Basic Architecture - Input and Output 

Devices - Computer Memory - Memory Hierarchy - Primary Memory - Secondary Storage Devices - Classification 

of Computer software : System Software - Application Software - Representation of Data : Bits and Bytes - 

Problem Solving Strategies : Algorithms  Flowcharts - Pseudo codes. 

Unit 2 OVERVIEW OF C 9 Hours 

Introduction - Importance of C - Basic Structure of C program - Tokens - Variables - Data types - Operators and 

Expression - Operators Precedence and Associativity - Expressions Input / Output Statements - Assignment 

statements. 

Unit 3 CONTROL STRUCTURES AND ARRAYS 9 Hours 

Decision making statements - Switch statement - Looping statements - Pre-processor directives - Compilation 

process - One dimensional array - Two-dimensional array - Multidimensional array. 

Unit 4 FUNCTIONS, STRUCTURES AND UNION 9 Hours 

Functions : Library functions (String handling functions), User defined functions - Structure : Definition - Arrays 

of Structures - Structures and Functions Union. 
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Unit 5 POINTERS AND FILES 9 Hours 

Pointers : Declaring and initializing pointers - Pointers and Arrays Pointers and Functions - Pointers and 

Structures - Pass by value, Pass by reference File Operations - Command Line Arguments. 

 
Total Lecture Hours 45 Hours 

 

 

 

Text Books 

1. Reema Thareja - Programming in C, Oxford University Press, Second Edition, 2023. 

2. Kernighan B.W and Ritchie D.M - The C Programming language, Second Edition, Pearson. 

Reference Books 

1. Paul Deitel and Harvey Deitel - C How to Program , Seventh edition, Pearson Publication. 

2. Juneja B. L and Anita Seth - Programming in C, CENGAGE Learning India Pvt. Ltd., 2011. 

3. Pradip Dey, Manas Ghosh - Fundamentals of Computing and Programming in C, First Edition, Oxford 

University Press, 2009. 

4. Anita Goel and Ajay Mittal - Computer Fundamentals and Programming in C, Dorling Kindersley (India) 

Pvt .Ltd., Pearson Education in South Asia, 2011. 

5. Byron S.Gottfried,"Schaum's Outline of Theory and Problems of Programming with C", McGraw-Hill 

Education, 1996. 

Lab Practice 30 Hours 

 

1. Program using I/O statements and expressions. 

2. Program using conditional branching statements. 

3. Program using switch case statements. 

4. Program using looping statements. 

5. Program using the concept of arrays. 

6. Program using built in functions. 

7. Program using user defined functions. 

8. Program using the concept of structures. 

9. Program using the concept of unions. 

10. Program using pointers. 

11. Program using the concept of pass by value and pass by reference. 

12. Program using file concepts. 

13. Program using command line arguments. 

Evaluation Method: 

Weightage: Theory 75% Lab 25%, Continuous Assessment, End Semester Exam. 
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Course Code Course Name L T P C 

24MEC301 ENGINEERING GRAPHICS AND DESIGN 1 1 2 3 

Pre-requisite  Syllabus Version 

23GEN01  1.0 

Course Objectives 

Understand and appreciate the importance of basic concepts and principles of Engineering Drawing 

(components, sections, views, and graphical representation). 

Enable the students with various concepts like dimensioning, conventions and standards related to working 

drawings in order to become professionally efficient. 

Enhance the students to draw orthographic projections and sections. To 

know projection of points, straight lines, solids etc. 

To know development of different types of surfaces and isometric projection. 

Develop the ability to communicate with others through the language of technical drawing and sketching and the 

ability to read and interpret engineering drawings created by others. 

Course Outcomes 

OUTCOMES: Upon completion of the course, students will be able to 

CO1: Gain knowledge on international standards of drawings and to draw the different types of projections for points, lines and 

planes 

CO2: Draw the different projections of primitive 3D objects like cylinder, cube, cone, etc. CO3: 

Draw sections of solids including prisms, cylinders, pyramids, and cones 

CO4: Understand the concepts of development of surfaces of simple and truncated solids CO5: 

Draw the isometric projections for the given object. 

Unit 1 CONIC SECTIONS 9 Hours 

Basics of Drawing & Dimensioning; Conic Sections - Ellipse, Parabola and Hyperbola using Eccentricity Method; Cycloid Rolls 

in a plane surface along a straight line. 

Unit 2 PROJECTION OF POINTS, LINES & PLANES 9 Hours 

Four Angles of Projection; Projection of Points in different quadrants; Projection of straight lines inclined to one principal 

plane - Determination of true lengths and true inclinations; Projection of planes (polygonal and circular surfaces) inclined to 

one principal plane. 

Unit 3 PROJECTION OF SOLIDS & ORTHOGRAPHIC PROJECTIONS 9 Hours 

Classifications of Solids; Projection of prisms & pyramids - Projection of Cylinders &Cones inclined to one principal plane. 

Orthographic Projections - Representation of Three- Dimensional objects. 
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Unit 4 SECTION OF SOLIDS & DEVELOPMENT OF SURFACES 9 Hours 

Reason for sectioning; Sectioning of solids in simple vertical position - Obtaining true shape of the section; Development of 

lateral surfaces of simple solids. 

 

 

 

 

 

 

Unit 5 ISOMETRIC PROJECTION 9 Hours 

Isometric scales; Isometric projections of simple solids; Isometric projections of Prisms Pyramids, Cylinders & Cones. 

 Total Lecture Hours 45 Hours 

Text Books 

1. 

2. 

3. 

2010. 

4. Bethune, J.D.,  

Reference Books 

1. 

2. , 2010. 
 

Lab Practice  30 Hours 

1. Learn and explore the capabilities of software used for drafting and modelling. 
2. Generation of simple figures like polygon and multiline figures. 

3. Creating a title block with necessary text and projection symbol. 

4. Drafting the front view and top view of simple solids like prism, pyramid, cylinder, cone, etc, and 

dimensioning 

5. Creating sectional views of prism, pyramid, cylinder and cone. 

6. Drawing Isometric views of simple objects. 
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Syllabus 

 

 

Course Code 
Course Name L T P C 

24BME201 BIOLOGY FOR ENGINEERS 2 0 0 2 

Pre-requisite  Syllabus Version 

NIL  1.0 

Course Objectives 

To provide a comprehensive understanding of the cell theory, cell structure and functions, cell growth and metabolism 

To introduce molecular aspects of life with biological diversity and protein synthesis, stem cells and tissue engineering. 

To gain knowledge of the metabolism, enzymes, kinases and photosynthesis. 

To provide insight on genetics and bioengineering with the emphasis on molecular machines, cytoskeleton, biosensors 

and bioremediation. 

To understand the anatomy and physiology of vital human organs such as the kidney, heart, and lungs, while exploring 

the development of artificial organs, including kidneys, heart valves, and lungs along with nervous and immune system 

development. 

Course Outcomes 

CO1: Define the cells, its structure and function, protein structure, cell metabolism and Homeostasis. CO2: Explain about 

biomolecules its structure and function and their role in a living organism, protein synthesis and explain about Stem cells and 

Tissue engineering. 

CO3: Examine the processes of metabolism, food chain and energy flow, photosynthesis as well as understand enzymatic activity 

CO4: Explore the basics of genetics and bioengineering concepts related to cytoskeleton, bioremediation and biosensors. 

CO5: Understand the anatomy and physiology of vital human organs such as the kidney, heart, and lungs for the 

development of artificial organs, while exploring the nervous system, immune system, neurological disorders and evolution 

of artificial neural network. 

Unit 1 CELL BIOLOGY 5 

Introduction: Methods of Science-Living Organisms: Cells and Cell theory, Cell Structure and 

Function, protein structure, Cell metabolism  -Homeostasis- Cell growth, reproduction, and differentiation. 

Unit 2 MOLECULAR ASPECTS OF LIFE 5 

Biological Diversity -Chemistry of life - Biochemistry and Human biology -Protein synthesis Stem cells and Tissue 

engineering. 

Unit 3 METABOLISM 6 

Food chain & energy flow. Definitions - Anabolism & Catabolism, Enzymes: Biological catalysts, Proteases, Carbonic 

anhydrase, Restriction enzymes, and Nucleoside monophosphate kinases Photosynthesis 

Unit 4 GENETICS AND BIOENGINEERING 7 

DNA: The Genetic Material, Control of Gene Expression, Biotechnology, Genomics, Molecular Machines/Motors

 Cytoskeleton Bioremediation Biosensors 
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Unit 5 HUMAN ANATOMY AND COGNITIVE THEORY 7 

Anatomy of Kidney, Heart, Lungs. Physiology of Kidney, Heart, Lungs - Artificial Organ Development: Kidney, 

Heart, heart valves, Lungs. 

Nervous system, Immune system, neurological disorders General principles of cell signalling, 
Evolution of Artificial neural network. 

 Total Lecture Hours 30 

Textbooks 

1. Gerard J. Tortora, Berdell R. Funke, Christine L. Case, Leslie Cromwell, Microbiology: An Introduction, Pearson, 

2018. 

 

 

2. Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S., and Jaganthan M.K., 

Biology for Engineers, Tata McGraw-Hill, New Delhi, 2012. 

3. Peter H. Raven, George B. Johnson, Kenneth A. Mason, Biology, McGraw-Hill Education, 2020 (12th Edition). 

Reference Books 

1. Bruce Alberts, Alexander Johnson, Julian Lewis, Molecular Biology of the Cell, Garland Science, 2015 (6th 

Edition). 

2. Jeremy M. Berg, John L. Tymoczko, Gregory J. Gatto Jr., Biochemistry, W.H. Freeman, 2019 (9th Edition). 
3. Stuart Fox, Krista Rompolski, Human Physiology, McGraw-Hill eBook. 16th Edition, 2022 
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Semester II 
     

Syllabus 

 

 

24ENG102 PROFESSIONAL COMMUNICATION 

(COMMON TO ALL BRANCHES) 

L T P C 

2 1 0 3 

Course Objectives: 

The course aims to:  

1. Use complex grammar and technical vocabulary accurately. 

2. Develop critical listening for professional conversations. 

3. Enhance confidence and clarity in presenting and communicating ideas in professional settings. 

4. Improve critical reading of professional documents. 

5. Produce high-quality technical writing 

 

Course Outcomes: 

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

1. Apply complex grammar and technical vocabulary accurately. 

2. Evaluate professional conversations critically. 

3. Communicate ideas confidently in professional settings. 

4. Comprehend professional documents effectively. 

5. Write high-quality technical documents. 

 

UNIT 1 - PROFICIENCY OF GRAMMAR AND VOCABULARY     9 

Phrasal Verbs, Numerical Expressions, Reported Speech, Business- and job-related vocabulary, Compound Nouns, 

Different forms of Words 

Self-Study Topics: One-word substitutions 

UNIT 2 – ADVANCED LISTENING    9 

Listening to Technical Conversations - Watching videos and documentaries –Listening to various 

interviews and accessing them-Listening and responding to video lectures and TED Talks 

Self-Study Topics: Listening to IELTS audios 

UNIT 3 - EFFECTIVE PUBLIC SPEAKING                                                                                           9 

Introducing oneself in Interviews – Group Discussions – Mock Interview – Cross-Cultural Communication (Definition, 

Ethics, Verbal and Nonverbal Communication across Cultures – Do‟s and Don‟ts) 

Self-Study Topics :Watching conversations through e-resources 

UNIT 4 – READING AND STUDY SKILLS   9 

Reading Technical Reports and Note Taking- Reading Longer Texts- Product Reviewing-Blog Reading - 

Reading Taglines 
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Self-Study Topics: Reviewing online case studies 

UNIT 5-TECHNICAL WRITING   9 

Definition of Technical Writing - Cover Letter with Resume – Checklist -Report Writing (Accident Report / Industrial 

Visit) –Project Proposal Writing - Extended Definitions -  Interpretation of Pie Charts, Bar Charts, Flowcharts 

Self-Study Topics:  Preparing Brochures and Pamphlets for various events                                      Total:45 

 

Text Books 

1. Chellammal, V and others. English for Science & Technology – I. Cambridge University Press & 

Assessment India Pvt. Ltd., 2023. 

2. Francis, Mary Deepa and Others. English for Science & Technology -II. Cambridge University Press 

& Assessment India Pvt. Ltd., 2023. 

3. Clark, Emily. "Public Speaking and Professional Networking." Palgrave Macmillan, 2020. 

4. Turner, Steven. "Technical Writing: A Comprehensive Guide." McGraw-Hill Education, 2024. 

References 

1. Anderson, Mark. "Critical Reading and Analysis of Technical Documents." Springer, 2023. 

2. Kumar, A. "Case Study Analysis in Professional Settings." Wiley, 2021. 

3. Nelson, Peter, and Laura Green. "Effective Communication in Cross-Cultural Contexts." Rout ledge, 

2022. 

4. Johnson, Samuel. "Advanced Technical Writing Techniques." Taylor & Francis, 2020. 

ONLINE RESOURCES 

1. https://takeielts.britishcouncil.org/take-ielts/prepare/free-ielts-english-practice-tests (Resources for 

empowering Listening, Speaking, Reading and Writing Skills with Practice Tests) 

2. https://test-english.com/ (Resources for Grammar, Vocabulary, Listening, Reading, Writing and other 

Exams) 

3. https://www.cambridgeenglish.org/test-your-english/ (Resources to assess the LSRW Skills) 

4. https://www.cambridgeenglish.org/exams-and-tests/cefr/ 
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Syllabus 

 

 

Course Code Course Name L T P C 

24MAT202 
ADVANCED MATHEMATICS FOR ENGINEERING 

(COMMON TO ALL EXCEPT BME) 
3 1 0 4 

Pre-requisite  Syllabus Version 

Nil  1 

Course Objectives 

The objective of this course is to 

 explore the concepts of ordinary differential equation with engineering applications. 

 introduce the various techniques in the evaluation of multiple integrals. 

 have the knowledge of vector integrations which are applied in the practical problems. 

 discuss the concepts of analytic functions and bilinear transformations. 

 know about Cauchy Integral formula, poles, residues and Cauchy‟s Residue theorem. 

Course Outcomes 

The objective of this course is to 

CO1. solve the second order differential equations using several methods. CO2. 

evaluate area and volumes by using multiple integrals. 

CO3. apply vector integration techniques in line integrals, surface integrals and volume 

integrals. 

CO4. apply C- R equation in finding the analytic functions and understand conformal 

mapping and bilinear transformations. 

CO5. evaluate poles and residues and integrals using Cauchy residue theorem. 

UNIT 1 ORDINARY DIFFERENTIAL EQUATIONS 12 Hours 

Second order linear differential equations with constant coefficients - Linear differential equations 

of second order with variable coefficients (Cauchy‟s method) - Simultaneous first order linear equations 

with constant coefficients - Method of variation of parameters. 

UNIT 2 MULTIPLE INTEGRALS 12 Hours 

Double Integral - Evaluation of double integrals - Area using double integral (Cartesian and Polar) –

Transformation of cartesian coordinates into polar coordinates (two variables) - Change of order of 

integration - Evaluation of triple integrals - Volume using triple integral. 

UNIT 3 VECTOR INTEGRATIONS 12 Hours 

Vector integration - Line Integral, Surface Integrals, volume Integral - Green‟s theorem in a plane 

(excluding proofs)- Gauss divergence theorem and Stokes‟ theorem (excluding proofs) involving cubes and 

rectangular parallelepipeds. 
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   UNIT 4 

 

ANALYTIC FUNCTIONS 

 

        12 Hours 

Analytic functions - Necessary and sufficient conditions for analyticity in Cartesian and polar 

coordinates (without proof) - Properties - Harmonic conjugates - Construction of analytic function - 

Conformal mapping - 𝑎𝑧, 𝑧 + 𝑎, 
1 

and Bilinear transformation. 
𝑧 

UNIT 5 COMPLEX INTEGRATIONS 12 Hours 

Cauchy‟s integral theorem (Without proof) - Cauchy‟s integral formulae and its derivatives - 

Taylor‟s and Laurent‟s expansions - Singularities - Poles and Residue - Cauchy‟s residue theorem 

(Without proof) - Contour integration under unit circle and semi-circular contour. 

                                                                                                                      Total Periods: 60 

TEXT BOOKS: 

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45
th

 Edition, 2024. 

2. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5th Edition, Thomson, Book/Cole, 2003. 

3. Veerarajan T, “Engineering Mathematics (Volume I & II)”, Mc Graw Hill Education, 2018. 

REFERENCES: 

1. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi, 

2016. 

2. Erwin Kreyszig,"Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition, New 

Delhi, 2016. 

3. John Bird, “Bird‟s Higher Engineering Mathematics”, 9
th

 Edition, Routledge Taylor and Fransis 

Group, 2021. 

4. Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi Publications Pvt. 

Ltd., New Delhi, 2006. 

5. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education 2nd Edition, 5
th
 

Reprint, Delhi, 2009. 

6. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, 5
th
 

Edition, New Delhi, 2017. 

REFERENCE LINK: 

1. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in) 
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Course Code Course Name L T P C 

 

24CHY201 

CHEMISTRY FOR ENGINEERS 

(Common for all branches except BME and AGRI) 

 

3 

 

0 

 

2 

 

4 

Pre-requisite  Syllabus Version 

NIL  2 

Course Objectives 

● Acquire knowledge of desalination of water and treatment of municipal water. 

● Recognize the operation of fundamental laws of thermodynamics in different chemical phenomenon. 

● To be acquainted with the basics of sensors and electric mobility. 

● Learn about conducting polymers and fiber-reinforced plastics. 

● Recognize spectroscopic techniques as workhorse of chemistry. 

Course Outcomes 

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

CO1. Select suitable technology needed for water conditioning for given application. CO2. 

Apply the laws of thermodynamics in understanding basic chemical phenomena. CO3. 

Analyze the chemistry involved in sensors, and battery. 

CO4. Understand structure-property relationship in selecting new materials. 

CO5. Identify application of different spectroscopic techniques for detection and quantification of unknown 

compounds. 

Unit 1 WATER TREATMENT TECHNOLOGY 9 Hours 

Definition of hard and soft water, Sources of water and classification of impurities, Hardness and its types, Units of 

hardness, Determination of hardness of water by EDTA method. Boiler feed water - Scale and sludge formation in boiler, 

priming & foaming, caustic embrittlement. Water softening processes - Zeolite process, Ion-exchange process; Internal 

treatment method, Brackish-water treatment – electro dialysis, reverse osmosis. Specification (Indian Standards) for 

drinking water, Domestic water treatment systems, Disinfection - ozonolysis, UV and chlorination. 

Unit 2 CHEMICAL THERMODYNAMICS 9 Hours 

Introduction - Importance of thermodynamics, Definitions - system & surrounding; State function & path function, 

Extensive and intensive properties; First law of thermodynamics - Significance, mathematical formulation, enthalpy and 

numerical. Second law - need for the second law and entropy, Gibbs free energy and Helmholtz free 

energy, Spontaneity and its criteria. 

Unit 3 ELECTROCHEMISTRY 9 Hours 

Electrochemical cells - reversible & irreversible cell; EMF - Measurement of EMF, Single electrode potential, Reference 

electrode – SHE, Calomel electrode Nernst equation and numerical, Electrochemical series and its applications, 

Concentration cells, ISE - Glass electrode and measurement of pH, Conduction and Conducto metric titration. 
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Energy devices – Li-ion battery, Fuel cell (H2/O2 and solid oxide) and Green Hydrogen. 

Unit 4 POLYMER AND NANOMATERIALS 9 Hours 

Polymer: Classification of polymers, types of polymerization reactions, Free radical addition polymerization, Properties 

of polymers - strength, plastic deformation, elasticity, and crystallinity. Reinforced Plastics - Glass fiber reinforced, and 

carbon fiber reinforced composites. Conducting polymers and its applications - organic solar cells, OLEDs, and 

wearable devices. 

Nanomaterials: 0-D, 1-D and 2-D nanomaterials, top-down and bottom-up fabrication and representative 

applications of fullerene, carbon nano-tube and graphene. 

Unit 5 SPECTROSCOPY 9 Hours 

Basics of spectroscopy: Electromagnetic radiation, quantization of energy. UV-VIS spectroscopy – electronic 

transitions, Beer-Lambert‟s Law, Infrared spectroscopy – molecular vibrations and vibrational transitions. 

Instrumentation. Optical and IR sensors, imaging spectrometers in remote sensing. 

 
Total Lecture Hours 45 Hours 

Text Books 

1. Engineering Chemistry, 1st edition, Author: Dr Prasanta Rath (Publisher: Cengage India) 

Reference Books 

1. Physical Chemistry, 11th edition, Author: Peter Atkins (Publisher: Oxford University Press). 

2. Analytical Chemistry, 6th edition, Author: Gary D. Christian (Publisher: Wiley). 

3. Textbook of Polymer Science, 3rd edition, Author: Fred W. Billmeyer (Publisher: Wiley). 

4. Introduction to Nanoscience and Nanotechnology, by K.K. Chattopadhyay and A. N. Banerjee, PHI 

Lab Practice 30 Hours 

  Six to eight experiments should be performed from the following list. 

1. Determination of Total, Permanent, Temporary hardness of water sample. 

2. Ion exchange column for removal of hardness of water. 

3. Determination of Alkalinity in water sample. 

4. Determination of cell constant and conductance of solutions. 

5. Conductometric titration of strong acid vs strong base (pure acid). 

6. Conductometric titration of strong acid vs strong base (mixture of acids). 

7. Estimation of iron content of the given solution using potentiometer. 

8. Determination of molecular weight by polyvinyl alcohol. 

9. Potentiometry - determination of redox potentials and emfs. 

10. Determination rate of corrosion of a given metal/alloy. 
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Course Code Course Name L T P C 

24CSE402 PYTHON PROGRAMMING 3 0 2 4 

Pre-requisite  Syllabus Version 

NIL  1.0 

Course Objectives 

To enable the students to 

● To understand the basics of algorithmic problem solving. 

● To learn to solve problems using Python conditionals and loops. 

● To define Python functions and use function calls to solve problems. 

● To use Python data structures - lists, tuples, dictionaries to represent complex data. 

● To perform input/output operations with files. 

Course Outcomes 

Upon completion of the course, students will be able to 

CO1: Develop algorithmic solutions to simple computational problems. 

CO2: Write simple Python programs using control structures for solving problems. CO3: Decompose a 

Python program into functions. 

CO4: Represent Python lists, tuples, and dictionaries. 

CO5: Read and write data from/to files in Python. 

Unit I COMPUTATIONAL THINKING 9 Hours 

Identification of Computational Problems - Algorithms, building blocks of algorithms (statements, state, 

control flow, functions), notation (pseudo code, flow chart, programming language), algorithmic problem 

solving, simple strategies for developing algorithms (iteration, recursion). 

Unit II DATA TYPES, EXPRESSIONS, STATEMENTS 9 Hours 

Python interpreter and interactive mode, debugging; values and types: int, float, boolean, string, and list; 

variables, expressions, statements, tuple assignment, precedence of operators, comments 

Unit III CONTROL FLOW, FUNCTIONS, STRINGS 9 Hours 

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-

elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, parameters, 

local and global scope, function composition, recursion; Strings: string slices, immutability, string functions 

and methods, string module; Lists as arrays. 

Unit IV LISTS, TUPLES, DICTIONARIES 9 Hours 

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; 

Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list 

processing - list comprehension. 
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Unit V 

 

FILES, MODULES, PACKAGES 

 

9 Hours 

Files and exception: text files, reading and writing files, format operator; command line arguments, errors 

and exceptions, handling exceptions, modules, packages. 

 Total Lecture Hours 45 Hours 

 

 

Text Books 

1. Reema Thareja, “Python Programming using Problem Solving Approach” 1st Edition, Oxford 
University Press 2023. 

2. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, 

O‟Reilly Publishers, 2016. 

3. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and 

programming”, 1st Edition, BCS Learning & Development Limited, 2017. 

Reference Books 

1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 2021. 
2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers and 

Data Scientists”, 1st Edition, Notion Press, 2021. 

3. John V Guttag, "Introduction to Computation and Programming Using Python: With 

Applications to Computational Modeling and Understanding Data„„, Third Edition, MIT Press 

2021. 

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to 

Programming”, 2nd Edition, No Starch Press, 2019. 

5. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018. 

Lab Practice 30 

Hours 

1. Program using Data types and Expressions. 

2. Program to deal with different types of operators. 

3. Implementing programs using control statements 

4. Program using Functions. 

5. Implementing programs using Strings and its methods. 

6. Program using List operators. 

7. Program using Tuple functions. 

8. Program using Dictionaries methods. 

9. Implementing technical applications using File handling. 

10. Implementing technical applications using Exception handling. 



DHANALAKSHMI SRINIVASAN 
UNIVERSITY 
Samayapuram,Tiruchirapalli – 621 112 Tamil Nadu, India 

 

 

 
 

 

 

 

 

 

 

 

Syllabus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DHANALAKSHMI SRINIVASAN 
UNIVERSITY 
Samayapuram,Tiruchirapalli – 621 112 Tamil Nadu, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DHANALAKSHMI SRINIVASAN 
UNIVERSITY 
Samayapuram,Tiruchirapalli – 621 112 Tamil Nadu, India 

 

 

 

 

 

 

 

Syllabus 

 

 

 

 

Course Content 

Module I: The Constitution - Introduction 

 The History of the Making of the Indian Constitution  

  Preamble and the Basic Structure, and its interpretation  

  Fundamental Rights and Duties and their interpretation  

 State Policy Principles 

Module II – Union Government 

 Structure of the Indian Union 

 President – Role and Power 

 Prime Minister and Council of Ministers 

 Lok Sabha and Rajya Sabha 

Module III – State Government 

 Governor – Role and Power 

 Chief Minister and Council of Ministers 

 State Secretariat 

Module IV – Local Administration 

 District Administration 

 Municipal Corporation 

 Zila Panchayat 
Module V – Election Commission 

a. Role and Functioning 

b. Chief Election Commissioner 

c. State Election Commission 

Text Books/Suggested Learning Resources: 

 
S. No. Title of Book Author Publication 

1 
Ethics and Politics of the 
Indian Constitution 

Rajeev 
Bhargava 

Oxford  University  Press,  New  

Delhi, 
2008 

2 
The Constitution of India 

B.L. Fadia Sahitya Bhawan; New edition (2017) 

3 
Introduction to the 
Constitution of India 

DD 

Basu 

Lexis Nexis; Twenty-Third 2018 edition 

Course Code AU301 

Course Title Indian Constitution 

Number of Credits 0 (L: 3, T: 0, P: 0) 

Course Category AU 
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Suggested Software/Learning Websites: 

 

1. https://www.constitution.org/cons/india/const.html 

2. http://www.legislative.gov.in/constitution-of-india 

3. https://www.sci.gov.in/constitution 

4. https://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/ 

 

http://www.constitution.org/cons/india/const.html
http://www.legislative.gov.in/constitution-of-india
http://www.sci.gov.in/constitution
http://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/
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 Course Name L T P C 
24TPL101 QUANTITATIVE SKILL PRACTICE - I 0 0 2 1 

Pre-requisite 
 

Syllabus Version 
Nil 

 
1 

Course Objectives 

The objective of this course is to 
• Develop problem-solving skills in quantitative aptitude. 
• Strengthen the mathematical foundation for technical and competitive exams. 
• Enhance logical reasoning and analytical thinking skills. 

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

CO1: Demonstrate proficiency in solving a wide range of quantitative aptitude problems, enhancing 
their problem-solving capabilities in both academic and competitive exam contexts. 

CO2: Utilize a strong foundation in mathematics to tackle and succeed in technical and 
competitive exams, ensuring a deeper understanding of mathematical principles and their 
practical applications. 

CO3: Display advanced logical reasoning and analytical thinking skills, enabling students to 
approach complex problems methodically and efficiently, both in academic settings and 
real-world scenarios. 

 

UNIT 1 NUMBER SYSTEM & ARITHMETIC 3 Hours 
Types of Numbers (Natural, Whole, Integers, Rational, Irrational, Prime, Composite) -   Divisibility Rules 
and Factorization - LCM & HCF - Series, Types of Series (Missing, Next and Wrong) - Fractions- Types of 
Fractions. 

UNIT 2 AVERAGES & PERCENTAGES 3 Hours 
Properties of Average - Important Relations to Average of Numbers- Weighted Averages-Percentage 
Calculations- Successive Percentage Changes. 

UNIT 3 ALGEBRA & EQUATIONS 3 Hours 

Linear Equations - Quadratic Equations- Polynomials – Factorization. 

UNIT 4 RATIO PROPORTION & PARTNERSHIP  3 Hours 

Basic Ratio & Proportion - Direct & Inverse Proportion - Mixture and Allegation – Partnership. 
UNIT 5 LOGICAL REASONING 3 Hours 

Coding Decoding & Alpha Numeric Series – Directions - Clocks & Calendar.  
                                                                                                                       Total Hours:15 

REFERENCE BOOKS & RESOURCES: 

1. Aggarwal. R. S. “Quantitative Aptitude for Competitive Examinations”, Fully Solved and Updated as 
per New Examination Pattern - New Edition, S. Chand Publications, 2024. 

2. Sharma, Arun. “How to Prepare Quantitative Aptitude”, New Edition, Mc Graw Hill Publications, 
2025. 

3. Sinha, Nishit K. Quantitative Aptitude for the CAT. 5th ed., Pearson Education India, 2019. 
4. NCERT Mathematics Books class 9- 12 for Concept Building. 



  

REFERENCE LINKS: 

1. https://ncert.nic.in/textbook.php?iemh1=0-15 
2. https://ncert.nic.in/textbook.php?lemh1=0-6 
3. https://ncert.nic.in/textbook.php?kemh1=0-14 

  

https://ncert.nic.in/textbook.php?iemh1=0-15
https://ncert.nic.in/textbook.php?lemh1=0-6
https://ncert.nic.in/textbook.php?kemh1=0-14
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 Course Name L T P C 
24MAT701 PROBABILITY AND STATISTICS  3 1 0 4 
Pre-requisite  Syllabus Version 

Nil  1 
Course Objectives 

The objective of this course is 
• To understand the concepts of probability, conditional probability and random variables. 
• To calculate the mean, variance and Moment generating function of probability distributions. 
• To learn testing of hypothesis for small and large samples tests.  
• To understand the concepts of principles of experimental design.  
• To study lines of regression and coefficient of correlation. 

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

CO1. Apply the Baye’s rule to obtain probabilities and distinguish between discrete and  
continuous distributions. 

CO2. Evaluate mean, variance and moment generating function of probability distributions. 
CO3. Apply the concept of testing of hypothesis for small and large samples in real life problems. 
CO4. Use the basic concepts of design of experiments in the field of Engineering. 
CO5. Evaluate the lines of regression and correlation coefficients.  
UNIT 1 PROBABILITY AND RANDOM VARIABLES 12 Hours 

Sample space - Events – Axioms of Probability - Conditional Probability, Independence and the product rule 
- Bayes’ Rule – Random variable – Discrete and Continuous Random Variable - Moments and Moment 
generating functions. 

UNIT 2 PROBABILITY DISTRIBUTIONS 12 Hours 
Probability distribution – Types of distribution - Discrete distributions: Binomial, Poisson, Geometric 
distributions - Continuous Distributions: Uniform, Exponential and Normal Distributions. 

UNIT 3 TESTING OF HYPOTHESIS 12 Hours 
Sampling distributions - Statistical hypothesis - Tests for single mean and difference of means (Large 
sample and small sample) - Tests for single variance and equality of variances- Chi-square test for goodness 
of fit - Test for independence attributes. 

UNIT 4 DESIGN OF EXPERIMENTS 12 Hours 
One-way and two-way classifications - Completely randomized design - Randomized block design - Latin 
square design- 22 factorial design. 

UNIT 5 CORRELATION AND LINEAR REGRESSION  12 Hours 
Correlation –Types of correlation - Properties – Correlation coefficients - Rank Correlation Coefficient –
Regression Analysis – Properties – Lines of regression. 
                                                                                                                                Total Lecture Hours: 60 
TEXT BOOKS: 

1. Ronald E. Walpole Raymond, H. Myers, Sharon L. Myers, and Keying Ye, “Probability and Statistics 
for Engineers and Scientists”, 9th edition, Prentice Hall, 2010. 

2. Murray R. Spiegel, John J. Schiller, R. Alu Srinivasan, “Probability and Statistics for Engineers and 
Scientists”, 4th edition, Schaum Outline Series, Mc Graw Hill, 2012. 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES: 

1. T Veerarajan, “Probability, Statistics and Random Process”, 3rd edition, Tata- Mc Graw Hill 
Publishing Company Ltd, 2017. 

2. Michale Baron, “Probability and Statistics for Computer Scientists”, 2nd edition CRC Press Taylor 
and Francis Group, 2014 

3. William Mendenhall, Emeritus Robert J. Beaver, Emeritus Barbara M. Beaver, “Introduction to 
Probability and Statistics”, 13th edition, Brooks/Cole, 2009.  

4. F.M. Dekking, C. Kraaikamp, H.P. Lopuhaa, L.E. Meester, “A Modern Introduction to Probability 
and Statistics Understanding Why and How”, Springer-Verlag London Limited, 2005. 

5. Jared P. Lander, R for Everyone: Advanced Analytics and Graphics 2nd Edition, Pearson Education, 
2018. 
 

REFERENCE LINKS: 
1. https://spada.uns.ac.id/pluginfile.php/221008/mod_resource/content/1/ProbabilityStatistics 

for_EngineersScientists(9th_Edition)_Walpole.pdf 
2. https://www.emgywomenscollege.ac.in/templateEditor/kcfinder/upload/files/probability%20and%20

statistics%20-%20T.Veerarajan.pdf 
3. https://sar.ac.id/stmik_ebook/prog_file_file/XCN2xPxjGa.pdf 

https://spada.uns.ac.id/pluginfile.php/221008/mod_resource/content/1/ProbabilityStatistics%20for_EngineersScientists(9th_Edition)_Walpole.pdf
https://spada.uns.ac.id/pluginfile.php/221008/mod_resource/content/1/ProbabilityStatistics%20for_EngineersScientists(9th_Edition)_Walpole.pdf
https://www.emgywomenscollege.ac.in/templateEditor/kcfinder/upload/files/probability%20and%20statistics%20-%20T.Veerarajan.pdf
https://www.emgywomenscollege.ac.in/templateEditor/kcfinder/upload/files/probability%20and%20statistics%20-%20T.Veerarajan.pdf
https://sar.ac.id/stmik_ebook/prog_file_file/XCN2xPxjGa.pdf


  

Dhanalakshmi Srinivasan University 
Tiruchirappalli – 621112 

Course Code Course Name L T P C 

24CSE302 LATERAL THINKING 2 0 0 2 

Pre-requisite  Syllabus Version 
Nil  1.0 

Course Objectives 
To enable the students to 

• Understand the key principles of lateral thinking. 
• Understand Techniques of lateral thinking. 
• Apply lateral thinking techniques to solve problems creatively. 
• Apply humor in problem solving. 
• Apply lateral thinking strategies in personal and professional contexts. 

Course Outcomes 
Upon completion of the course, students able to  
         CO 1: Understand the basics of lateral thinking process. 

CO 2: Understand different techniques of lateral thinking. 
CO 3: Apply lateral thinking techniques in various applications. 
CO 4: Apply use of humor in creativity to solve problems. 
CO 5: Apply lateral thinking concepts for idea generation. 

Unit I INTRODUCTION TO LATERAL THINKING 6 Hours 
Introduction to Lateral Thinking - Definition and significance of lateral thinking - Historical context and 
development of the concept - Comparison with traditional (vertical) thinking. The Nature of Thinking - 
Understanding cognitive processes - The role of perception and interpretation - Patterns of thought and 
their limitations. 
Unit II TECHNIQUES OF LATERAL THINKING 6 Hours 

Techniques of Lateral Thinking - Overview of lateral thinking techniques - Importance of creativity in 
problem- solving -Techniques for generating new ideas. Provocation Techniques - Understanding 
provocation as a tool - Generating provocative statements - Analyzing and utilizing provocations. 

Unit III 
RANDOM SIMULATION AND REVERSAL 

TECHNIQUES 
6 Hours 

Random Entry - The concept of random entry in idea generation - Techniques for implementing random 
stimuli - Case studies demonstrating random entry. Reversal Techniques - The power of reversal in problem 
solving - Techniques for applying reversal thinking - Examples of successful reversals in various contexts. 
Unit IV HUMOR AND OVERCOMING MENTAL BLOCKS  6 Hours 

The Role of humor - How humor enhances creativity - Techniques for incorporating humor into problem-
solving - Psychological benefits of humor in thinking. Overcoming Mental Blocks - Identifying common 
mental blocks to creativity - Techniques to overcome these blocks - Strategies for fostering a creative 
mindset. 

Unit V APPLICATIONS AND EVALUATION IDEAS 6 Hours 
Practical Applications of Lateral Thinking - Real-world applications in various fields (business, education, 
etc.)- Case studies demonstrating the effectiveness of lateral thinking - Challenges and limitations of lateral 
thinking - Evaluating Ideas and Solutions - Criteria for evaluating creative ideas - Techniques for refining 
and developing ideas- Peer review processes and feedback mechanisms - Experience - Design intelligence - 
The designing brain. 

                                                                               Total Lecture Hours : 30 



  

 
Text Books 

1. Edward de Bono, Lateral Think: A Textbook of creativity", Penguin Books, 2016. 

Reference Books 
1. Chris Smythe, Kenneth Nelson, Lateral Thinking: How To Apply Lateral Thinking To Everyday 

Life, 2018. 
2. Paul Sloane, Lateral Thinking for Every Day: Extraordinary Solutions to Ordinary Problems, 

Kogan Page Publishers, 2023. 
3. Paul Sloane, A Leader’s Guide to lateral thinking skills 2nd edition, 2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.in/Chris-Smythe/e/B00I7ENE9K/ref%3Ddp_byline_cont_ebooks_1
https://www.amazon.in/s/ref%3Ddp_byline_sr_ebooks_2?ie=UTF8&field-author=Kenneth%2B%2BNelson&text=Kenneth%2B%2BNelson&sort=relevancerank&search-alias=digital-text


  

Dhanalakshmi Srinivasan University 
Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE301 DATA STRUCTURES 3 0 2 4 
Pre-requisite  Syllabus Version 
24CSE401 Fundamentals of Computing and C Programming 1.0 

Course Objectives 
To enable the students to 

• Understand the concepts of ADTs. 
• Understand linear data structures – stacks, and queues. 
• Apply non - linear data structures – Trees. 
• Apply non - linear data structures – Graphs. 
• Implement sorting and searching algorithms. 

Course Outcomes 
Upon completion of the course, the students will be able to 
     CO 1: Understand the concepts of algorithm evaluation and implement List ADT. 
     CO 2: Understand Linear Data Structures such as Stack and Queue. 
     CO 3: Apply trees structures. 
     CO 4: Apply graphs structures. 
     CO 5: Implement different sorting and searching algorithms. 

Unit I LINEAR DATA STRUCTURES – LISTS 9 Hours 

Notations and Analysis – Performance Analysis – Space and Time Complexity – Asymptotic Notations. 
Abstract Data Types (ADTs) – List ADT- Array based implementation – Linked list implementation – 
Singly Linked List – Doubly Linked List – Circular Linked List – Applications of List - Linked List based 
Polynomial Addition. 

Unit II LINEAR DATA STRUCTURES - STACKS AND QUEUES 9 Hours 
Stack ADT – Operations – Applications of Stack – Evaluation of Arithmetic Expression – Conversion of 
Infix to Postfix Expression - Evaluating a Postfix Expression – Queue ADT – Operations – Circular Queue – 
Priority Queue Dequeue – Applications of Queue. 

Unit III NON - LINEAR DATA STRUCTURES – TREES 9 Hours 
Tree ADT – Tree Traversals – Binary Tree ADT – Application of Trees – Expression Trees – Binary 
Search Tree – Threaded Binary Trees – AVL Tree – B Tree – B+ Tree – Heap. 

Unit IV NON - LINEAR DATA STRUCTURES – GRAPHS 9 Hours 
Definition –Representation of Graphs –Types of Graphs –Graph Traversal -Breadth First Traversal –Depth 
First Traversal – Connectivity –Applications of Graph -Minimum Spanning Tree –Prim’s Algorithm –
Kruskal’s Algorithm. 
 

Unit V SORTING AND SEARCHING 9 Hours 
Sorting –Internal Sorting –Insertion Sort –Merge Sort –Quick Sort –Heap Sort –External Sorting –Sorting 
with disks –Sorting with tapes –Polyphase Merge Sort, Searching –Linear Search –Binary Search –Hashing 
–Hash Functions –Collision Resolution Techniques –Indexing –Cylinder Surface Indexing –Hash Indexing –
B-Tree Indexing 

Total Lecture Hours 45 Hours 



  

Text Books 

1. M. A. Weiss, Data Structures and Algorithm Analysis in C++, 4th Edition, Pearson, 2014. 

2. Ellis Horowitz, Sartaj Sahni, Susan Anderson Freed, Fundamentals of Data Structures in C, 2nd 
Edition, 2018. 

Reference Books 
1. V. Aho, J. Hopcroft, J. D. Ullman, Data Structures and Algorithms, Addison- Wesley, Pearson 

Education – 2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Dhanalakshmi Srinivasan University 
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Course Code Course Name L T P C 
24CSE301 DATA STRUCTURES LAB 3 0 2 4 

Pre-requisite  Syllabus Version  
Fundamentals of Computing and C Programming 1.0 

Course Objectives 
To enable the students to 

• Understand the concepts of ADTs. 
• Understand linear data structures – stacks, and queues. 
• Apply non - linear data structures – Trees. 
• Apply non - linear data structures – Graphs. 
• Implement sorting and searching algorithms.  

Course Outcomes 
Upon completion of the course, the students will be able to 
     CO 1: Understand the concepts of algorithm evaluation and implement List ADT. 
     CO 2: Understand Linear Data Structures such as Stack and Queue. 
     CO 3: Apply trees structures. 
     CO 4: Apply graphs structures. 
     CO 5: Implement different sorting and searching algorithms.  

Lab Practice 30 Hours 
To develop programs using C for 

1. Array and Linked list implementation of List ADT. 
2. List implementation of Stack ADT and Queue ADT. 
3. Implementation of Binary Tree Traversal. 
4. Implementation of Binary Search Tree. 
5. Implementation of AVL Tree. 
6. Implementation of Applications of Graphs. 
7. Implementation of Searching and Sorting Algorithms. 
8. Implementation of Hashing. 

 

 

 

 

 

 

 

 



  

Dhanalakshmi Srinivasan University 
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Course Code Course Name L T P C 
24CSE405 OBJECT ORIENTED PROGRAMMING 3 0 2 4 

Pre-requisite  Syllabus Version 
24CSE401 Fundamentals of Computing and C Programming 1.0 

Course Objectives 
To enable the students to 

• Understand the object - oriented programming concepts and fundamentals of Java. 
• Understand Operators and statements. 
• Apply array and inheritance concepts. 
• Apply Packages, threads and Exception concepts. 
• Implement database connectivity. 

Course Outcomes 
Upon completion of the course, the students will be able to  
      CO 1: Understand the fundamentals of Java. 

       CO 2: Understand Java operators and different decision - making statements. 
       CO 3: Apply Class and Inheritance. 
       CO 4: Apply Packages, Threads and Exception concepts to solve problems. 
       CO 5: Implement AWT and Database connectivity concepts. 
Unit I FUNDAMENTALS OF OBJECT- ORIENTED PROGRAMMING 9 Hours 

Fundamentals of Object-Oriented Programming: Basic Concepts of Object-Oriented Programming. Java 
Evolution: Java Environment Overview of Java Language: Java Program Structures, Statements – 
Implementing A Java Program – Java Virtual Machine –. Constants, Variables and Data Types: Constants 
- Variables – Data Types – Declaration of Variables – Giving Values to Variables – Getting Values of 
Variables - Scope of Variables – Symbolic Constants -Type Casting. 

Unit II OPERATORS AND DECISION - MAKING STATEMENTS 9 Hours 
Operators and Expressions: Introduction - Arithmetic Operators -Relational Operator - Logical Operator - 
Assignment Operator-increment and decrement Operator-Conditional Operator - Bitwise Operator- 
Special Operator - Decision Making and Branching: Introduction - Decision making with if statement-
Simple if statement -The if…else Statement-Nesting of if …else statements- The switch statement - The 
Conditional Operator        (?: Operator) -Decision Making and Looping : While, Do, For Statement, Jump 
In Loops, Return Statement. 

Unit III CLASS, ARRAYS AND INHERITANCE 9 Hours 
Classes, Objects and Methods: Defining A Class – Fields and Methods Declaration - Creating Objects – 
Accessing Class Members – Constructors – Method Overloading – Static Members – Nesting of Methods 
– Inheritance: Extending A Class – Overriding Methods – Final Variables, Methods and Classes – 
Finalizer Methods - Abstract Methods and Classes – Visibility Control. Arrays, Strings and Vectors: 
Creating Arrays – One and two- Dimensional Arrays-Interfaces: Introduction - Defining Interfaces - 
Extending Interfaces- Implementation Interfaces - Accessing Interfaces Variables. 

Unit IV PACKAGES, THREADS AND EXCEPTIONS 9 Hours 
Packages: Introduction - Java Packages - Using System Packages- Naming conventions - Creating 
packages - Accessing a package - Using a Package - Adding a class to a package - Multithreaded 
Programming: Creating Threads – Extending the Thread Class – Life Cycle of Thread - Thread Priority – 
Synchronization. Managing Errors and Exceptions: Introduction - Types of Errors - Exceptions- Syntax of 
Exception Handling Code - Multiple Catch Statements – Using Finally Statement. 
 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit V AWT AND DATABASE CONNECTIVITY     9 Hours 
Graphics Programming using AWT, Swing and Layout Manager: The Graphics Class- Lines and 
Rectangles- Circles and Ellipses - Introduction to AWT Package – Window Fundamentals – Layout 
Managers – Introduction to Swing Package – Components and Containers – AWT versus Swing - 
Database Connectivity: Introduction – JDBC Architecture – Discussion with Example – Overview of 
JDBC Components. 
                                                                                                                        Total Lecture Hours : 45 

Text Books 

1. E. Balagurusamy, Programming with Java, 7th Edition, Tata McGraw-Hill Publishing Company 
Limited, New Delhi, 2023. 

Reference Books 

1. S. Sagayaraj, R. Denis, P. Karthik and D. Gajalakshmi, Java programming, Universities Press, 2017. 

2. Schildt Herbert, Java: The Complete Reference, 8th Edition Tata McGraw - Hill, 2017. 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dhanalakshmi Srinivasan University 
Tiruchirappalli-621112 

Course Code Course Name L T P C 
24CSE405 OBJECT ORIENTED PROGRAMMING 3 0 2 4 

Pre-requisite  Syllabus Version 
Fundamentals of Computing 

and C Programming 
 1.0 

Course Objectives 
To enable the students to 

● Understand the object - oriented programming concepts and fundamentals of Java. 
● Understand Operators and statements. 
● Apply array and inheritance concepts. 
● Apply Packages, threads and Exception concepts. 
● Implement database connectivity. 

Course Outcomes 
Upon completion of the course, the students will be able to  
      CO 1: Understand the fundamentals of Java. 
      CO 2: Understand Java operators and different decision - making statements. 
      CO 3: Apply Class and Inheritance. 
      CO 4: Apply Packages, Threads and Exception concepts to solve problems. 
      CO 5: Implement AWT and Database connectivity concepts. 
  Lab Practice                                                                                                                                       30 Hours 
To develop programs using Java for 

1. Implementation of Classes and Objects. 

2. Implementation of Constructors. 

3. Implementation of Method Overloading. 

4. Implementation of Inheritance. 

5. Implementation of Interfaces. 

6. Implementation of Packages. 

7. Implementation of multi-threading. 

8. Implementation of Exception handling. 



  

Dhanalakshmi Srinivasan University 
Tiruchirappalli- 621112 

Course Code Course Name L T P C 
24CSE403 FOUNDATIONS OF ARTIFICIAL 

INTELLIGENCE AND MACHINE LEARNING 
3 0 0 3 

Pre-requisite  Syllabus Version 
Nil  1.0 

Course Objectives 
To enable the students to 
• Understand the various characteristics of a problem-solving agent. 
• Understand various searching techniques. 
• Understand the basic concept of leaning. 
• Apply concepts of supervised learning models. 
• Apply concepts of unsupervised learning. 

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

     CO1: Understand the foundations of AI and the structure of Intelligent Agents. 
     CO2: Understand search algorithms for any AI problem. 
     CO3: Understand learning methods. 
     CO4: Apply supervised learning models to solve problems. 
     CO5: Apply unsupervised learning models to solve problems. 
Unit I IFICIAL INTELLIGENCE AND PROBLEM - SOLVING AGENT 9 Hours 

AI-Introduction. Intelligent Agents, Agents & environment, nature of environment, structure of agents, 
goal-based agents, utility-based agents, learning agents. Defining the problem as state space search, 
production system, problem characteristics, issues in the design of search programs. 

Unit II PROBLEM SOLVING WITH SEARCH TECHNIQUES 9 Hours 

Problem solving agents, searching for solutions; uniform search strategies: Depth limited search, 
bidirectional search, Heuristic search strategies - A* search, Memory bounded heuristic search: 
local search algorithms &optimization problems: Hill climbing search, simulated annealing search, 
local beam search. 

Unit III  LEARNING 9 Hours 

Components of learning – learning models – geometric models – probabilistic models – logical models – 
grouping and grading – learning versus design – types of learning – supervised – unsupervised – 
reinforcement – theory of learning – feasibility of learning – error and noise – training versus testing – 
theory of generalization – generalization bound – approximation generalization trade off – bias and 
variance – learning curve. 
Unit IV SUPERVISED LEARNING 9 Hours 

Regression: Linear Regression, multi linear regression, Polynomial Regression, logistic regression, 
Non-linear Regression, Model evaluation methods. Classification: support vector machines (SVM), Naïve 
Bayes classification. 

Unit V UNSUPERVISED LEARNING 9 Hours 
Unsupervised learning Nearest neighbor models – K-means – clustering around medoids – silhouettes – 
hierarchical clustering – k-d trees, Clustering trees – learning ordered rule lists – learning unordered rule. 
Reinforcement learning-Examples. 
                                                                                                                                Total Lecture Hours : 45 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books 
1. S. Russell and P. Norvig, “Artificial Intelligence: A Modern Approach”, Fourth Edition, Prentice Hall, 

2022. 
2. Stephen Marsland, Machine Learning – An Algorithmic Perspective, Second Edition, Chapman and 

Hall / CRC Machine Learning and Pattern Recognition Series, 2014. 
Reference Books 

1. Elaine Rich, Kevin Knight, Shivasankar B. Nair, Artificial Intelligence, 3rd Edition, The 
McGraw Hill publications, 2009. 

2. George F. Luger, Artificial Intelligence: Structures and Strategies for Complex Problem Solving, 6th 
Edition, Pearson Education, 2009. 

3. Ethem Alpaydın, Introduction to Machine Learning, Second Edition, the MIT Press, 
Cambridge, Massachusetts, London, England, 2010. 

4. Shai ShalevShwartz and Shai Ben-David, Understanding Machine Learning: From Theory to 
Algorithms, Cambridge University Press, 2014. 



  

Dhanalakshmi Srinivasan University 
Tiruchirappalli- 621112 

                 Course Code Course Name L T P C 
24IOT502 SENSORS & ACTUATORS DEVICES  3 0 0 3 

Pre-requisite  Syllabus Version 
24EEE304 - Basic Electronics  1.0 
Course Objectives 
To make the students 

• Understand common types of sensor and actuators used in automotive vehicles.  
• Understand the operation of the sensors,  actuators and electronic control.  
• Apply various measuring equipment’s for the measurement of pressure, temperature and flow. 
• Design new sensors and actuators for automotive application  
• Implement various temperature control actuators for  vehicles. 

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

CO 1: Understand common types of sensor and actuators used in vehicles. 
CO 2: Understand the operation of the sensors, actuators and electronic control.  
CO 3: Apply and design measuring equipment’s for the measurement of pressure force, temperature and 
flow.   
CO 4: Design new sensors and actuators for automotive application  
CO 5: Implement various temperature control actuators for vehicles.  

Unit 1 INTRODUCTION TO MEASUREMENTS AND SENSORS 9 Hours 
Sensors: Functions- Classifications- Main technical requirement and trends Units and standards Calibration 
methods- Classification of errors- Error analysis- Limiting error- Probable Error-Propagation of error- 
Odds and uncertainty- principle of transduction-Classification. Static characteristics- mathematical model 
of transducers- Zero, First and Second order transducers Dynamic characteristics of first and second order 
transducers for standard test inputs.  
Unit 2 VARIABLE RESISTANCE AND INDUTANCE SENSORS 9 Hours 
Principle of operation- Construction details- Characteristics and applications of resistive potentiometer- 
Strain gauges- Resistive thermometers- Thermistors- Piezoresistive sensors Inductive potentiometer- 
Variable reluctance transducers: - EI pick up and LVDT. 
Unit 3 VARIABLE AND OTHER SPECIAL SENSORS 9 Hours 
Variable air gap type, variable area type and variable permittivity type- capacitor microphone Piezoelectric, 
Magneto strictive, Hall Effect, semiconductor sensor- digital transducers-Humidity Sensor. Rain sensor, 
climatic condition sensor, solar, light sensor, antiglare sensor.  
Unit 4 AUTOMOTIVE ACTUATORS 9 Hours 

Electromechanical actuators‐ Fluid‐mechanical actuators‐ Electrical machines‐ Direct‐current machines‐ 
Three‐phase machines‐ Single‐phase alternating‐current Machines ‐ Duty‐type ratings for electrical 
machines. Working principles, construction and location of actuators viz. Solenoid, relay, stepper motor 
etc.  
Unit 5 AUTOMATIC TEMPERATURE CONTROL ACTUATORS 9 Hours 
Different types of actuators used in automatic temperature control‐ Fixed and variable displacement 
temperature control‐ Semi Automatic‐ Controller design for Fixed and variable displacement type air 
conditioning system.  



  

                                                                          Total Lecture Hours :  45 

Textbooks 
1. Ernest O. Doebelin and Dhanesh N.Manik, Doebelin's Measurement Systems, McGraw Hill 

Publishers, 7th Edition (SIE), 2019. 
2. Robert Brandy, Automotive Electronics and Computer System, Prentice Hall,2001  
3. William Kimberley, Bosch Automotive Handbook, 6th Edition, Robert Bosch GmbH, 2004. 
4. Bosch Automotive Electrics and Automotive Electronics Systems and Components, Networking and  

Hybrid Drive, 5th Edition, 2007, ISBN No: 978‐3‐658‐01783‐5. 305 
Reference Books 

1. James D Halderman, “Automotive Electrical and Electronics”, Prentice Hall, USA, 2013  
2. Tom Denton, “Automotive Electrical and Electronics Systems,” SAE  

International, Third Edition, 2004.  
3. Patranabis. D, Sensors and Transducers, 2nd Edition, Prentice Hall India Ltd,2003  
4. William Ribbens, Understanding Automotive Electronics ‐An Engineering Perspective,  

Elsevier Butterworth‐Heinemann Publishers, 7th Edition, 2012. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Dhanalakshmi Srinivasan University 
Tiruchirappalli- 621112 

Course Code  Course Name L T P    C 
24MAT205 DISCRETE MATHEMATICS 3 1 0    4 

Pre-requisite  Syllabus Version 
Nil  1 

Course Objectives 
The objective of this course is  

• To extend logical, mathematical maturity and ability with logic and proofs. 
• To introduce about mathematical induction, permutation and combination. 
• To understand the basic concepts of graph theory and its various types. 
• To learn group, rings and fields theory.  
• To study basics of Lattices and Boolean Algebra. 

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

      CO1. Apply different logical conditions and rule of inference 
CO2. Solve problems in permutation, combination and recurrence relations. 
CO3. Apply graph theory concepts into real world problems. 
CO4. Analyse different types of groups and its applications. 
CO5. Evaluate problems relating to lattices and Boolean algebra.  

UNIT 1 LOGIC AND PROOFS 12 Hours 
Propositional logic – Propositional equivalences - Predicates and quantifiers – Nested quantifiers –Rules of 
inference - Introduction to proofs – Proof methods and strategy. 

UNIT 2 COMBINATORICS 12 Hours 

Mathematical Induction – Strong Induction and Well Ordering –The Basics of Counting -Pigeonhole 
Principle – Permutations and Combinations – Recurrence Relations - Solving Linear Recurrence Relations 
using Generating Functions. 

UNIT 3 GRAPHS 12 Hours 

Graphs and Graph Models – Graph Terminology and Special Types of Graphs – Matrix Representation of 
Graphs - Sub graphs - Graph Isomorphism – Connectivity – Vertex and Edge Cuts - Vertex and Edge 
Connectivity- Euler Graph - Hamilton Graph. 

UNIT 4 ALGEBRAIC STRUCTURES 12 Hours 

Groups – Subgroups – Properties – Homomorphisms of groups – Cosets - Normal Subgroup –Lagrange ‘s 
Theorem - Ring and Fields (Definition and examples). 

UNIT 5 LATTICES AND BOOLEAN ALGEBRA 12 Hours 

   Partial Ordering– Poset – Hasse diagram - Lattices – Properties of Lattices – Sub Lattices – Direct Product  
and Homomorphism – Some Special Lattices – Boolean Algebra – Sub Boolean Algebra - Homomorphism. 

                                                                                                                                  Total Lecture Hours :  45 



  

                                                                                                                                                                                 

TEXT BOOKS: 
1. C. L. Liu and D. P. Mohapatra, " Elements of Discrete Mathematics: A Computer Oriented 

Approach", McGraw Hill, Third Edition, 2012. 
2. Kenneth H. Rosen, "Discrete Mathematics and its Applications" McGraw Hill, Seventh Edition, 2012. 

REFERENCES: 

1. Thomas Koshy, "Discrete Mathematics with Applications", Elsevier, 2009. 
2. Gary Haggard, John Schlipf and Sue Whitesides, “Discrete Mathematics for Computer Science”, 

Cengage Learning Publisher, 2005. 
3. R. Balakrishnan and K. Ranganathan, "A Text Book of Graph Theory", Springer -Verlag, New York, 

2012. 
4. Tremblay, R. Manohar, “Discrete Mathematical Structures with Applications to Computer Science”, 

McGraw-Hill, 2007. 
 

REFERENCE LINKS: 

1. https://ocw.mit.edu/courses/6-042j-mathematics-for-computer-science-fall-
2010/video_galleries/video-lectures/ 

2. https://onlinecourses.nptel.ac.in/noc22_ee123/preview 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://ocw.mit.edu/courses/6-042j-mathematics-for-computer-science-fall-2010/video_galleries/video-lectures/
https://ocw.mit.edu/courses/6-042j-mathematics-for-computer-science-fall-2010/video_galleries/video-lectures/
https://onlinecourses.nptel.ac.in/noc22_ee123/preview


  

Dhanalakshmi Srinivasan University 
Tiruchirappalli- 621112 

Course Code Course Name L T P C 
   24ECE305 DIGITAL ELECTRONICS AND MICROPROCESSORS 3 0 0 3 

Prerequisite  Syllabus Version 
Nil  1.0 

Course Objectives: 
The course aims to: 

• Introduce number systems, Boolean algebra, and logic circuit design fundamentals. 
• Develop an understanding of combinational and sequential circuit design. 
• Provide a strong foundation in microprocessor architecture and programming using 8085. 
• Analyse 8086 microprocessor, memory interfacing, and peripheral communication. 
• Explore advanced microprocessors, microcontrollers, and their applications in embedded systems. 

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

CO1: Apply simplification techniques for logic circuits and design combinational using logic gates.  
CO2: Design and examine sequential circuits namely register and counters using flip-flops.  
CO3: Develop assembly language programs for basic operations in the 8085 microprocessors. 
CO4: Analyse the architecture of the 8086 microprocessor and interfacing techniques.  
CO5: Evaluate the role of advanced microprocessors, microcontrollers, and embedded applications.  

UNIT 1 Combinational Circuits 9 Hours 
Review of Number systems, Boolean algebra and Logic gates. Simplification using Karnaugh Maps (K-
Map up to 4 variables). Design of arithmetic circuits: Half adder, Full adder, Subtractors, Encoders, 
Decoders, Multiplexers, and Demultiplexers. 
UNIT 2 Sequential Circuits 9 Hours 
Flip-flops: SR, JK, D, T, Master-Slave flip-flops. Registers: Shift registers and basic applications. 
Counters: Synchronous and Asynchronous counters  
UNIT 3   Introduction to Microprocessors and 8085 Architecture 9 Hours 

Introduction to microprocessors: Evolution and classification. Architecture of 8085: Functional block 
diagram, Registers, ALU, Control unit, Addressing modes. Instruction set classification: Data transfer, 
Arithmetic, Logical, Branching, and Machine control instructions. Assembly language programming  

UNIT 4    8086 Microprocessor and Interfacing 9 Hours 
Architecture of 8086: Register organization, Pin configuration, Memory segmentation, and Physical and 
Logical addressing. Addressing modes and Instruction set of 8086. Memory interfacing and I/O interfacing. 
Peripheral devices (8255 PPI, 8259 PIC ). 
UNIT 5    Advanced Microprocessors, Microcontrollers and Applications 9 Hours 
Overview of advanced microprocessors: Brief introduction to Intel 80386, 80486, and Pentium series. 
Introduction to microcontrollers: 8051 architecture and basic instruction set. Embedded system applications 
of microcontrollers. Case studies on microprocessor-based system design in real-time applications. 

 Total Lecture Hours :  45    
Textbooks 

1. M. Morris Mano & Michael D. Ciletti – Digital Design, 5th Edition, Pearson, 2013. 
2. Ramesh S. Gaonkar – Microprocessor Architecture, Programming, and Applications with the 8085, 

6th Edition, Penram International, 2013. 



  

References 
1. Douglas V. Hall – Microprocessors and Interfacing: Programming & Hardware, 2nd Edition, 

McGraw-Hill, 1992. 
2. Albert Paul Malvino & Donald P. Leach – Digital Principles and Applications, 7th 

Edition,McGrawHill, 2010. 
3. A.P. Godse & D.A. Godse – Digital Electronics, Technical Publications, 2011. 
4. Kenneth J. Ayala – The 8051 Microcontroller, 3rd Edition, Cengage Learning, 2007. 
5. Barry B. Brey – The Intel Microprocessors: 8086 to Pentium Series, 8th Edition, Pearson, 2009. 
6. https://nptel.ac.in/courses/117/104/117104072/  
7. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-004-computation-

structures-fall-2017/  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/117/104/117104072/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-004-computation-structures-fall-2017/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-004-computation-structures-fall-2017/


  

Dhanalakshmi Srinivasan University 
Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE303 DESIGN THINKING 2 0 0 2 

Pre-requisite  Syllabus Version 
24CSE302  Lateral Thinking 1.0 

Course Objectives 
To enable the students to 
• Understand design thinking concepts and principles. 
• Understand design thinking methods to define problems. 
• Apply the concept of design intelligence. 
• Apply testing. 
• Apply design intelligent concepts in different problems. 

Course Outcomes 
Upon completion of the course, students will be able to  
   CO1: Understand the design thinking process. 

CO2: Understand the problem definition. 
CO3: Apply various methods of prototyping. 
CO4: Apply design thinking ideas in different problems. 
CO5: Apply design intelligence. 

Unit I INTRODUCTION TO DESIGN THINKING 6 Hours 

What is Design Thinking? - Principles of Design Thinking -The process of Design Thinking - How to plan a 
Design Thinking project - How to understand the problem - Search field determination - Problem 
clarification - Understanding of the problem - Problem analysis - Reformulation of the problem. 

Unit II OBSERVE AND DEFINE THE PROBLEM 6 Hours 
How to observe - Observation Phase - Empathetic design - Tips for observing - Methods for Empathetic 
Design - How to define the problem - Point-of-View Phase – Characterization of the target group - 
Description of customer needs. 

Unit III IDEATION AND PROTOTYPING 6 Hours 
How to find and select ideas - Ideate Phase - The creative process and creative principles - Creativity 

techniques - Evaluation of ideas - How to prototype - Prototype Phase - Lean Startup Method for Prototype 
Development - Visualization and presentation techniques. 

Unit IV TESTING AND IMPLEMENTATION 6 Hours 
How to test business ideas - Test Phase - Tips for interviews - Tips for surveys - Kano Model - 

Desirability Testing - How to implement Design Thinking - How to conduct workshops - Requirements 
for the space - Material requirements - Agility for Design Thinking. 

Unit V DESIGN INTELLIGENCE & ITS FUTURE 6 Hours 

How designers work - Creative working - Team working - Team leadership - Design process - Structure 
versus spontaneity - Collaborative designing - Creative designing - The creative bridge - Design expertise - 
Experts and novices - From novice to expert - Development of expertise - Developing design thinking - 
Expertise in teamwork - Experience - Design intelligence - The designing brain. Design Thinking meets the 
corporation – The New Social Contract – Design Activism – Designing tomorrow. 
 



  

                                                                                                                              Total Lecture Hours : 30 
Text Books 

1. Christian Mueller-Roterberg, Handbook of Design Thinking - Tips & Tools for how to design thinking, 
2018. 

2. Nigel cross, Design Thinking - Understand how designer think and work, 2nd Edition, Bloomsbury, 
2023. 

3. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and Inspires 
Innovation – Revised and Updated, HarperCollins Publishers Ltd., 2019. 

Reference Books 
1. Michael Lewrick, Patrick Link, Larry Leifer, The Design Thinking Tool book, John Wiley & Sons, 

2020. 
2. Idris Mootee, Design Thinking for Strategic Innovation, John Wiley & Sons Inc., 2013. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Dhanalakshmi Srinivasan University 
Tiruchirappalli-621112 

Course Code Course Name L T P C 
24CSE407 DESIGN AND ANALYSIS OF ALGORITHMS 3 0 0 3 

Pre-requisite  Syllabus Version 
       24CSE401 
      24CSE301 

Fundamentals of Computing and C programming,  
Data Structures 

1.0 

Course Objectives 
To enable the students to 
• Understand about the performance of different algorithms. 
• Understand algorithm design methods such as the brute force and divide and conquer. 
• Understand about greedy methods and dynamic programming. 
• Apply iterative improvement in problem solving. 
• Examine the limitations of algorithmic power and how they are addressed in various problems. 

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

CO1: Understand the efficiency of recursive and non-recursive algorithms mathematically. 
CO2: Understand the brute force, divide and conquer, decrease and conquer, Transform and conquer  

                  algorithmic techniques. 
CO3: Understand the concept of dynamic programming and greedy algorithmic techniques. 
CO4: Apply iterative improvement techniques for optimization to solve problems. 
CO5: Implement the limitations of algorithmic power and solve the problems using backtracking and 
branch and bound techniques. 

Unit I INTRODUCTION 9 Hours 
Notion of an Algorithm – Fundamentals of Algorithmic Problem Solving – Important Problem Types – 
Fundamentals of the Analysis of Algorithm Efficiency – Analysis Framework – Asymptotic Notations and 
their properties – Empirical analysis – Mathematical analysis of Recursive and Non recursive algorithms – 
Visualization. 

 Unit II BRUTE FORCE AND DIVIDE AND CONQUER 9 Hours 
Brute Force – String Matching – Exhaustive Search – Traveling Salesman Problem – Knapsack Problem – 
Assignment problem. Divide and Conquer Methodology – Multiplication of Large Integers and Strassen’s 
Matrix Multiplication – Closest-Pair and Convex – Hull Problems. 

Unit III DYNAMIC PROGRAMMING AND GREEDY TECHNIQUE 9 Hours 
Dynamic programming – Principle of optimality – Coin changing problem – Warshall’s and Floyd’s 
algorithms – Optimal Binary Search Trees – Multi stage graph – Knapsack Problem and Memory 
functions. Greedy Technique – Dijkstra’s algorithm – Huffman Trees and codes – 0/1 Knapsack problem. 

Unit IV ITERATIVE IMPROVEMENT 9 Hours 
The Simplex Method – The Maximum-Flow Problem – Maximum Matching in Bipartite Graphs – The 
Stable marriage problem. 
Unit V LIMITATIONS OF ALGORITHM POWER 9 Hours 
Lower Bound Arguments – P, NP, NP – Complete and NP Hard Problems. Backtracking – N Queen 
problem – Hamiltonian Circuit Problem – Subset Sum Problem. Branch and Bound – LIFO Search and 
FIFO search – Assignment problem – Knapsack Problem – Traveling Salesman Problem – 
Approximation Algorithm for NP- Hard problems- Knapsack Problem – Traveling Salesman Problem. 

                                                                                                                            Total Lecture Hours : 45 



  

Text Books 
1. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, Fundamentals of Computer 

Algorithms, 2nd Edition, Universities Press, 2023. 

ReferenceBooks 
1. Anany Levitin, Introduction to the Design and Analysis of Algorithms, 3rd Edition, Pearson Education, 

2012. 
2. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, Introduction to 

Algorithms, 3rd Edition, PHI Learning Private Limited, 2012. 
3. S. Sridhar, Design and Analysis of Algorithms, Oxford University Press, 2014. 

 
 
 
 
 
 
 
 
 
 
 
 

 



  

    
Dhanalakshmi Srinivasan University 

Tiruchirappalli-621112 
Course Code Course Name L T P C 
24CSE408 OPERATING SYSTEMS 3 0 2 4 

Pre-requisite  Syllabus Version 
24CSE401 Fundamentals of Computing and C Programming 1.0 

Course Objectives 
To enable the students to 

• Understand the basics and functions of operating systems. 
• Understand processes and threads, scheduling algorithms, process synchronization and concept of 
deadlocks. 
• Apply various memory management schemes &  Apply I/O management and file systems. 
• Implement the basics of virtual machines and Mobile OS like iOS and Android. 

Course Outcomes 
Upon completion of the course, the students will be able to  
           CO1: Understand operating system basics. 
           CO2: Understand various scheduling algorithms, process synchronization, deadlock prevention and  
                     avoidance algorithms. 
           CO3: Apply various memory management schemes. 
           CO4: Apply functionality of file systems, I/O systems, and Virtualization 
           CO5: Implement IOS and Android Operating Systems. 

Unit I INTRODUCTION TO OPERATING SYSTEMS 9 Hours 
Computer System – Elements and organization; Operating System Overview – Objectives and Functions – 
Evolution of Operating System; Operating System Structures – Operating System Services – User 
Operating System Interface – System Calls – System Programs – Design and Implementation – Structuring 
methods. 
Unit II PROCESS MANAGEMENT 9 Hours 
Processes – Process Concept – Process Scheduling – Operations on Processes – Inter-process 
Communication; CPU Scheduling – Scheduling criteria – Scheduling algorithms: Threads – Multithread 
Models – Threading issues; Process Synchronization – The Critical-Section problem – Synchronization 
hardware – Semaphores – Mutex – Classical problems of synchronization – Monitors; Deadlock – Methods 
for handling deadlocks, Deadlock prevention, Deadlock avoidance, Deadlock detection, Recovery from 
deadlock. 

Unit III MEMORY MANAGEMENT 9 Hours 
Main Memory – Swapping – Contiguous Memory Allocation – Paging – Structure of the Page Table –
Segmentation, Segmentation with paging; Virtual Memory – Demand Paging – Copy on Write – Page 
Replacement – Allocation of Frames – Thrashing. 
Unit IV STORAGE MANAGEMENT 9 Hours 
Mass Storage system – Disk Structure – Disk Scheduling and Management; File-System Interface – File 
concept – Access methods – Directory Structure – Directory organization – File system mounting – File 
Sharing and Protection, File System Implementation – File System Structure – Directory implementation – 
Allocation Methods – Free Space Management, I/O Systems – I/O Hardware, Application I/O interface, 
Kernel I/O subsystem. 

Unit V VIRTUAL MACHINES AND MOBILE OS 9 Hours 
Virtual Machines – History, Benefits and Features, Building Blocks, Types of Virtual Machines and their 
Implementations, Virtualization and Operating-System Components; Mobile OS – iOS and Android. 

                                                                                                                              Total Lecture Hours : 45 



  

Text Books 

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System Concepts, 10th 
Edition, John Wiley and Sons Inc., 2018. 

2. Andrew S Tanenbaum, Modern Operating Systems, 5th Edition, Pearson Education, New Delhi, 2022. 
Reference Books 

1. Ramaz Elmasri, A. Gil Carrick, David Levine, Operating Systems – A Spiral Approach, Tata 
Mc Graw Hill, 2010. 
2. William Stallings, Operating Systems: Internals and Design Principles, 7th Edition, Prentice Hall, 2018. 
3. Achyut S. Godbole, Atul Kahate, Operating Systems, McGraw Hill Education, 2016. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Lab Practice 30 Hours 

To develop programs for 
1. Illustrating UNIX commands and Shell Programming. 
2. Implementation of various CPU Scheduling Algorithms. 
3. Implementation of Deadlock Avoidance using Banker’s Algorithm. 
4. Implementation of Deadlock Detection Algorithm. 
5. Implementation of Paging Techniques. 
6. Implementation of Memory Allocation Methods. 

a) First Fit, b) Worst Fit, c) Best Fit 
7. Implementation of the Page Replacement Algorithms. 
8. Implementation of File Allocation Strategies. 

a) Sequential, b) Indexed, c) Linked 
 

 
 
 

Dhanalakshmi Srinivasan University 

Tiruchirappalli-621112 

Course Code Course Name L T P C 
24CSE408 OPERATING SYSTEMS 3 0 2 4 

Pre-requisite  Syllabus Version 
Unix commands  1.0 

Course Objectives 

To enable the students to 
• Understand the basics and functions of operating systems. 
• Understand processes and threads, scheduling algorithms, process synchronization and concept of 

             deadlocks. 
• Apply various memory management schemes. 
• Apply I/O management and file systems. 
• Implement the basics of virtual machines and Mobile OS like iOS and Android. 

Course Outcomes 
Upon completion of the course, the students will be able to  
        CO1: Understand operating system basics. 
        CO2: Understand various scheduling algorithms, process synchronization, deadlock prevention and  
                    avoidance algorithms. 
        CO3: Apply various memory management schemes. 
        CO4: Apply functionality of file systems, I/O systems, and Virtualization 
        CO5: Implement IOS and Android Operating Systems 



  

Dhanalakshmi Srinivasan University 
Tiruchirappalli-621112 

Course Code Course Name L T P C 
24IOT511 BIG DATA IN IOT 3 0 0 3 

Pre-requisite  Syllabus Version 
Nil  1.0 

Course Objectives 
To enable the students to 
• Understand big data.  
• Understand map reduce analytics using Hadoop and related tools. 
• Understand the usage of Hadoop related tools for Big Data Analytics 
• Understand the basics of IoT Data Analytics and supporting services. 
• Apply Big Data concepts in industrial applications. 

Course Outcomes 
Upon completion of the course, the students will be able to 
     CO 1: Understand the key issues in big data and its associated applications for business decisions  
                  and strategy Perform map-reduce analytics using Hadoop. 
      CO 2: Understand fundamental techniques like Hadoop, MapReduce in big data analytics 
      CO 3: Understand Hadoop-related tools such as HBase, Cassandra, Pig, and Hive for big data analytics 
      CO 4: Understand the basics of IoT and Implement the state of the Architecture of an IoT.  
      CO 5: Apply concepts of Big data in IOT Applications. 
Unit I INTRODUCTION 9 Hours 
Notion of an Algorithm – Fundamentals of Algorithmic Problem Solving – Important Problem 
Types – Fundamentals of the Analysis of Algorithm Efficiency – Analysis Framework – Asymptotic 
Notations and their properties – Empirical analysis – Mathematical analysis of Recursive and Non recursive 
algorithms – Visualization. 

Unit II BRUTE FORCE AND DIVIDE AND CONQUER 9 Hours 
Brute Force – String Matching – Exhaustive Search – Traveling Salesman Problem – Knapsack 
Problem – Assignment problem. Divide and Conquer Methodology – Multiplication of Large Integers and 
Strassen’s Matrix Multiplication – Closest-Pair and Convex – Hull Problems. 

Unit III DYNAMIC PROGRAMMING AND GREEDY TECHNIQUE 9 Hours 
Dynamic programming – Principle of optimality – Coin changing problem – Warshall’s and Floyd’s 
algorithms – Optimal Binary Search Trees – Multistage graph – Knapsack Problem and Memory 
functions. Greedy Technique – Dijkstra’s algorithm – Huffman Trees and codes – 0/1 Knapsack problem. 

Unit IV ITERATIVE IMPROVEMENT 9 Hours 
The Simplex Method – The Maximum-Flow Problem – Maximum Matching in Bipartite Graphs – The 
Stable marriage problem. 
Unit V LIMITATIONS OF ALGORITHM POWER 9 Hours 
Lower Bound Arguments – P, NP, NP – Complete and NP Hard Problems. Backtracking – N Queen 
problem – Hamiltonian Circuit Problem – Subset Sum Problem. Branch and bound – LIFO Search and 
FIFO search – Assignment problem – Knapsack Problem – Traveling Salesman Problem – 
Approximation Algorithm for NP-Hard problems- Knapsack Problem – Traveling Salesman Problem. 

                                                                                                                             Total Lecture Hours : 45 



  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Textbooks 
2. Ellis Horowitz, Sartaj Sahni and Sanguthevar Rajasekaran, Fundamentals of Computer 

Algorithms, 2nd Edition, Universities Press, 2023. 

Reference Books 
4. Anany Levitin, Introduction to the Design and Analysis of Algorithms, 3rd Edition, Pearson Education, 

2012. 
5. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, Introduction to 

Algorithms, 3rd Edition, PHI Learning Private Limited, 2012. 
6. S. Sridhar, Design and Analysis of Algorithms, Oxford University Press, 2014. 



 

  

Dhanalakshmi Srinivasan University 
Tiruchirappalli-621112 

Course Code Core Name L T P C 
24OEC912 INTRODUCTION TO COMPUTATIONAL BIOLOGY 3 0 0 3 

Pre-requisite 
 

Syllabus Version 
Common to all 

 
1.0 

Course Objectives: 
1. Introduce molecular biology, basic mathematics, statistics, and computer science principles 

for bioinformatics. 
2. Study cloning, clone libraries, sequencing techniques, and genome mapping methods in 

molecular biology. 
3. Learn databases, sequence analysis, and alignment techniques for DNA and protein sequences. 
4. Explore advanced bioinformatics techniques like local alignment, HMMs, and sequence 

profile analysis. 
5. Study statistical methods, probability distributions, and sequence alignment in bioinformatics 

applications. 
Expected Course Outcomes: 
At the end of the course, students would be able to 
1. Understand molecular biology, basic math/statistics, and computer science concepts applied in 

bioinformatics. 
2. Learn cloning, library creation, sequencing methods, and genome mapping in molecular biology. 
3. Understand bioinformatics databases, sequence comparison, and dynamic programming for sequence 

alignment. 
4. Apply advanced bioinformatics algorithms, sequence alignments, and profile analysis using hidden 

Markov models. 
5. Understand statistical methods, extreme value distributions, and sequence pattern analysis in 

bioinformatics. 

Unit I BASICS OF MOLECULAR BIOLOGY, MATHEMATICS, 
STATISTICS & COMPUTER SCIENCE 9 Hours 

Molecular Biology, Mathematics, Statistics, and Computer science; Molecular Biology - DNA and 
proteins, the central dogma, the genetic code transfer, RNA and protein sequences, Mathematics- 
introduction to graphs, interval graphs, probability and statistics; Basics of computer science. 

Unit II NICHE AREAS OF MOLECULAR BIOLOGY 9 Hours 
Cloning and clone libraries; Random clones; Libraries by complete digestion; Libraries by partial 
digestion; Physical genome maps: Oceans, islands, and anchors; Mapping by fingerprinting; Mapping by 
anchoring; An overview of clone overlap; Sequence assembly; Shotgun sequencing; Sequencing by 
hybridization.  

Unit III BASICS OF BIOINFORMATICS 9 Hours 
Databases and rapid sequence analysis; DNA and protein sequence databases; Hashing a sequence; 
Repeats in a sequence; Sequence comparison by hashing; Sequence comparison by statistical content; 
Dynamic programming alignment of two sequences; Global distance alignment; Global similarity 
alignment; Multiple sequence alignment, trees and sequences; Trees- Distance- Parsimony- Maximum 
likelihood trees 

Unit IV ADVANCED BIOINFORMATICS 9 Hours 



 

  

Local alignment and clumps; Linear space algorithms; Tracebacks; Inversions; Map alignment; Parametric 
sequence comparisons; Dynamic programming in r-Dimensions; Weighted - average sequences; Profile 
analysis; Alignment by hidden Markov models consensus word analysis 

Unit V  AREAS OF MATHEMATICS, STATISTICS AND COMPUTER 
SCIENCE 

9 Hours 

Extreme value distributions; The Chein - stein method; Poisson approximation and long matches; 
Sequence alignment with scores; Probability and statistics for sequence patterns; A central limit theorem; 
Non- overlapping pattern counts 
                                                                                                                                Total Lecture Hours : 45 
Textbooks 
1. Waterman, M. S. (2018). Introduction to Computational Biology: Maps, Sequences and 

Genomes. United States: CRC Press. 
2. Wong, K. (2021). Computational Biology and Bioinformatics: Gene Regulation. Taylor & 

Francis Limited. 
Reference Books 
1. Wünschiers, R. (2015). Computational Biology: A Practical Introduction to BioData Processing 

and Analysis with Linux, MySQL, and R. Germany: Springer Berlin Heidelberg. 
2. Handley, M. S. (2008). The Elements of Computational Biology. United States: Cambridge 

University Press. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Dhanalakshmi Srinivasan University 
Tiruchirappalli - 621112 

Course Code Course Name L T P C 
24MAC003 ENVIRONMENTAL SCIENCE 3 0 0 0 
Pre-requisite  Syllabus Version 

NIL  1 
Course Objectives 

People working in industries or elsewhere essentially require the knowledge of environmental 
science so as to enable them to work and produce most efficient, economical and eco-friendly 
finished products. 
● Understand the ecosystem and terminology and solve various engineering problems by applying 

ecosystem knowledge to produce ecofriendly products. 
● Understand the suitable air, extent of noise pollution, and control measures and acts. 
● Understand water and soil pollution and control measures and acts. 
● Understand different renewable energy resources and efficient process of harvesting. 
● Understand Solid Waste Management, ISO 14000 & Environmental Management. 

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

CO1:  Solve various engineering problems applying concept of ecosystem to produce 
ecofriendly products. 

CO2: Use relevant air and noise control methods to solve domestic and  
          industrial problems.  
CO3: Use relevant water and soil control methods to solve domestic and  
    industrial problems.  
CO4: Recognize relevant energy sources required for domestic and  
     industrial applications.  
CO5: Solve local solid and e-waste problems. 

Unit 1 ECOSYSTEM 9 Hours 
Structure of ecosystem: biotic & abiotic components, Food chain and food web, Aquatic (Lentic and 
Lotic) and terrestrial ecosystem, Carbon cycle, Nitrogen cycle, Sulphur cycle, Phosphorus cycle, Global 
warming - Causes, effects, process, Green House Effect. Ozone depletion. 

 
Unit 2 AIR AND NOISE POLLUTION 9 Hours 

 Definition of pollution and pollutant, Natural and manmade sources of air pollution (Refrigerants, I.C., 
Boiler), Air     Pollutants: Types, Particulate Pollutants: Effects and control (Bag filter, Cyclone separator, 
Electrostatic Precipitator), Gaseous Pollution Control: Absorber, Catalytic Converter; Effects of air 
pollution due to Refrigerants, I.C., Boiler. 
Noise pollution: sources of pollution, measurement of pollution level, Effects of Noise pollution, Noise 
pollution (Regulation and Control) Rules, 2000. 

Unit 3 WATER AND SOIL POLLUTION 9 Hours 



 

  

 
Textbooks 

1. Introduction to Environmental Engineering & Science, 3e, Author: Gilbert M. Masters (Publisher: 
Pearson India) 

Reference Books 
1. Introduction to Environmental Engineering, 5e, Author: Mackenzie Devis (Publisher: McGraw 

Education) 
2. Environmental Engineering Science, 1e, Author: William W. Nazaroff (Publisher: Wiley India) 

3. Environmental Science, 8e (ISV), Author: Botkin, (Publisher: Wiley India) 
4. Renewable Energy, 4e (International edition), Author: Stephen Peake (Publisher: Oxford 

University Press) 
5. Non-Conventional Energy Resources, 3e, Author: B. H. Khan (Publisher: McGraw Hill Education) 

 

 

Sources of water pollution, Types of water pollutants, Characteristics of water pollutants, Turbidity, pH, 
total suspended solids, total solids, BOD and COD: Definition, calculation. Waste Water Treatment: 
Primary methods: sedimentation, froth floatation, Secondary methods: Activated sludge treatment, 
Trickling filter, Bioreactor, Tertiary Method: Membrane separation technology. 
Causes, Effects and Preventive measures of Soil Pollution: Causes-Excessive use of Fertilizers, Pesticides 
and Insecticides, Irrigation, E-Waste. 

Unit 4 RENEWABLE SOURCES OF ENERGY 9 Hours 
Solar Energy: Basics of Solar energy, Flat plate collector (Liquid & Air), Theory of flat plate collector – 
importance of coating, Advanced collector – examples. Solar photovoltaics: crystalline PV, emerging 
PV technologies. 
Biomass: Overview of biomass as energy sources, Thermal characteristics of biomass as fuel, Anaerobic 
digestion, Biogas production mechanism, Utilization and storage of biogas. 
Wind energy: Status and prospects of wind energy, Wind energy in India, Environmental benefits and 
problem of wind energy. 
New Energy Sources: Need for new sources. Different types of new energy sources. Applications of 
(Hydrogen energy, Ocean energy resources, Tidal energy conversion). Concept, origin and power plants 
of geothermal energy. 

Unit 5 SOLID WASTE MANAGEMENT,  
ISO14000 ENVIRONMENTAL MANAGEMENT 

9 Hours 

Municipal solid waste: Collection and disposal, Integrated Solid Waste Management (3R principles, 
energy recovery, sanitary landfill). Hazardous waste: Management of industrial waste, E-waste, and 
biomedical waste. Concept of Carbon Credit, Carbon Footprint. ISO14000: Implementation in industries, 
benefits. 
Environmental management in fabrication industry. 

                                                                                                                          Total Lecture Hours : 45 



 

 

 

 

Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE410  DATABASE  SYSTEMS 3 0 2 4 

Pre-requisite  Syllabus version 

24CSE401 –Fundamentals of 

Computing and C Programming,                      

24MAT206 - Discrete Mathematics. 

 1.0 

Course Objectives: 

To enable the students to 

● To learn the fundamentals of data models, relational algebra and SQL 

● To represent a database system using ER diagrams 

and to learn normalization techniques 

● To understand the fundamental concepts of transaction, concurrency and recovery processing 

● To understand the internal storage structures using different file and indexing techniques   

            which will help in physical DB design 

● To have an introductory knowledge about the Distributed databases, Object based 

databases and XML databases. 

 Course Outcomes: 

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

CO1:  Construct SQL Queries using relational algebra. 

      CO2:  Design database using ER model and normalize the database       . 

      CO3:  Construct queries to handle transaction processing and maintain consistency of the database.  

      CO4:  Analyze and differentiate various indexing strategies, and utilize them to optimize  

                Database performance. 

      CO5:  Evaluate the differences between advanced databases and relational databases, and identify  

a suitable database for the given requirement. 

Unit I RELATIONAL DATABASES 9 Hours 

Purpose of Database System – Views of data – Data Models – Database System Architecture –

 Introduction to relational databases – Relational Model – Keys – Relational Algebra – SQL fundamentals 

– Advanced SQL features – Embedded SQL– Dynamic SQL. 

Unit II DATABASE DESIGN 9 Hours 

Entity-Relationship model – E-R Diagrams – Enhanced-ER Model – ER-to-Relational Mapping –

Functional Dependencies – Non-loss Decomposition – First, Second, Third Normal Forms, Dependency 

Preservation – Boyce/Codd Normal Form – Multi-valued Dependencies and Fourth Normal Form – 

Join Dependencies and Fifth Normal Form. 

 

Unit III TRANSACTIONS 9 Hours 

Transaction Concepts – ACID Properties – Schedules – Serializability – Transaction support in SQL - 

Need for Concurrency – Concurrency control –Two Phase Locking- Timestamp – Multiversion –

 Validation and Snapshot isolation– Multiple Granularity locking – Deadlock Handling – 

Recovery Concepts – Recovery based on deferred and immediate update – Shadow paging –

 ARIES Algorithm. 



 

 

 

Unit IV IMPLEMENTATION TECHNIQUES 9 Hours 

RAID – File Organization – Organization of Records in Files – Data dictionary Storage –

Column Oriented Storage– Indexing and Hashing –Ordered Indices – B+ tree Index Files –

B tree Index Files Static Hashing – Dynamic Hashing – Query Processing Overview – Algorithms for 

Selection, Sorting and join operations – Query optimization using Heuristics - Cost Estimation. 

 

Unit V ADVANCED DATABASE SYSTEMS 9 Hours 

Distributed Databases: Architecture, Data Storage, Transaction Processing – Object-based Databases: 

Object Database Concepts, Object-Relational features, ODMG Object Model, ODL, OQL – XML 

Databases: XML Hierarchical Model, DTD, XML Schema, XQuery – Information Retrieval: IR 

Concepts, Retrieval Models, Queries in IR systems.  

Total Lecture Hours 45 Hours 

Text Books 

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, “Database System Concepts”, Seventh      

            Edition,   McGraw Hill, 2020. 

2. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, Seventh Edition,  

            Pearson   Education, 2017. 

 

Reference Books 

1. C.J.Date, A.Kannan, S.Swamynathan, “An Introduction to Database Systems”, Eighth 8
th

 

Edition, Pearson Education, 2016. 

2. Raghu Ramakrishnan, “Database Management Systems”, Third Edition, McGraw Hill, 2013.  

3. S. K. Singh, “Database Systems Concepts, Design and Applications”, First Edition, Pearson 

Education, 2016. 

Lab Practice  30 Hours 

 To develop programs for 

 

1. Creation of a database and writing SQL queries to retrieve information from the database.  

2. Performing Insertion, Deletion, Modifying, Altering, Updating and Viewing records based on 

conditions.  

3. Creation of Views, Synonyms, Sequence, Indexes, Save point.  

4. Creating an Employee database to set various constraints.  

5. Creating relationships between the databases.  

6. Study of PL/SQL block.  

7. Write a PL/SQL block to satisfy some conditions by accepting input from the user.  

8. Write a PL/SQL block that handles all types of exceptions.  

9. Creation of Procedures.  

10. Creation of database triggers and functions  

11. Mini project (Application Development using MySQL )  

a) Inventory Control System.  

b) Material Requirement Processing.  

 
 

 

 
 



 

 

 

 

Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE404 COMPUTER ARCHITECTURE 3 0 0 3 

Pre-requisite  Syllabus Version 

24CSE401- Fundamentals of Computing 

and C Programming 

 1.0 

Course Objectives 

To enable the students to 

● To impart basic concepts of computer architecture and organization, 

● To explain key skills of constructing cost-effective computer systems. 

● To familiarize the basic CPU organization. 

● To help students in understanding various memory devices. 

● To facilitate students in learning IO communication 

Course Outcomes 

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

CO1: Identify various components of computer and their interconnection 

CO2: Identify basic components and design of the CPU: the ALU and control unit       . 

CO3: Compare and select various Memory devices as per requirement. 

CO4: Compare various types of IO mapping techniques 

CO5: Critique the performance issues of cache memory and virtual memory 

Unit I STRUCTURE OF COMPUTERS 9 Hours 

 Computer types, Functional units, Basic operational concepts, Von Neumann Architecture, Bus Structures, 

Software, Performance, Multiprocessors and Multicomputer, Data representation, Fixed and Floating point, Error 

detection and correction codes. COMPUTER ARITHMETIC: Addition and Subtraction, Multiplication and 

Division algorithms, Floating-point Arithmetic Operations, Decimal arithmetic operations. 

Unit II BASIC COMPUTER ORGANIZATION AND DESIGN 9 Hours 

Instruction codes, Computer Registers, Computer Instructions and Instruction cycle. Timing and Control, Memory-

Reference Instructions, Input-Output and interrupt. Central Processing Unit : Stack organization, Instruction 

Formats, Addressing Modes, Data Transfer and Manipulation, Complex Instruction Set Computer (CISC) Reduced 

Instruction Set Computer (RISC), CISC vs RISC 

 

Unit III REGISTER TRANSFER AND MICRO-OPERATIONS 9 Hours 

Register Transfer Language, Register Transfer, Bus and Memory Transfers, Arithmetic Micro-Operations, Logic 

Micro-Operations, Shift Micro-Operations, Arithmetic logic shift unit. Micro-Programmed Control : Control 

Memory, Address Sequencing, Micro-Program example, Design of Control Unit.  

Unit IV MEMORY SYSTEM 9 Hours 

Memory Hierarchy, Semiconductor Memories, RAM(Random Access Memory), Read Only Memory (ROM), 

Types of ROM, Cache Memory, Performance considerations, Virtual memory, Paging, Secondary Storage, RAID. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Unit V INPUT /  OUTPUT 9 Hours 

I/O interface, Programmed IO, Memory Mapped IO, Interrupt Driven IO, DMA, MULTIPROCESSORS : 

Characteristics of multiprocessors, Interconnection structures, Inter Processor Arbitration, Inter processor 

Communication and Synchronization, Cache Coherence.  

 Total Lecture Hours 45 Hours 

Text Books: 

      1.  M. Moris Mano, Computer System Architecture, Revised  3rd edition, Pearson/PHI, India, 2017. 

      2.  Carl Hamacher, Zvonks Vranesic, SafeaZaky, Computer Organization, 5th edition, McGraw Hill, New 

           Delhi, India, 2002. 

Reference Books: 

1. William Stallings, Computer Organization and Architecture- designing for performance, 8th edition,      

Prentice Hall, New Jersey, 2010.  

2.  Andrew S. Tanenbaum , Structured Computer Organization, 5th edition, Pearson Education Inc., 2006. 

3. John P. Hayes, Computer Architecture and Organization, 3rd edition, Tata McGraw Hill, 1998. 



 

 

 

Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE406 DATA SCIENCE  3 0 0 3 

Pre-requisite 
 Syllabus version 

 

24CSE402 –Python Programming  1.0 

Course Objectives: 

  To enable the students to 

 To understand the data science fundamentals and process. 
 To learn to describe the data for the data science process. 
 To learn to describe the relationship between data. 
 To utilize the Python libraries for Data Wrangling. 
 To present and interpret data using visualization libraries in Python 

Course Outcomes: 

Upon completion of the course, students will be able to 

 

CO1: Define the data science process 

CO2: Understand different types of data description for data science processes. 

CO3: Gain knowledge on relationships between data 

CO4: Use the Python Libraries for Data Wrangling 

CO5: Apply visualization Libraries in Python to interpret and explore data 

Unit I DATA SCIENCE : INTRODUCTION 9 Hours 

Data Science: Benefits and uses – facets of data - Data Science Process: Overview – Defining research goals 

– Retrieving data – Data preparation - Exploratory Data analysis – build the model– presenting findings and 

building applications - Data Mining - Data Warehousing – Basic Statistical descriptions of Data 

Unit II DESCRIBING DATA 9 Hours 

Types of Data - Types of Variables -Describing Data with Tables and Graphs –Describing Data 

with Averages - Describing Variability - Normal Distributions and Standard (z) Scores 

Unit III DESCRIBING RELATIONSHIPS 9 Hours 

Correlation –Scatter plots –correlation coefficient for quantitative data –computational formula for 

correlation coefficient – Regression –regression line –least squares regression line – Standard error of 

estimate – interpretation of r2 –multiple regression equations –regression towards the mean 

Unit IV PYTHON LIBRARIES FOR DATA WRANGLING 9 Hours 

Basics of Numpy arrays –aggregations –computations on arrays –comparisons, masks, Boolean logic – 

fancy indexing – structured arrays – Data manipulation with Pandas – data indexing and selection – 

operating on data – missing data – Hierarchical indexing – combining datasets – aggregation and grouping – 

pivot tables 

Unit V DATA VISUALIZATION 9 Hours 

Importing Matplotlib – Line plots – Scatter plots – visualizing errors – density and contour plots – 

Histograms – legends – colors – subplots – text and annotation – customization – three dimensional plotting 

- Geographic Data with Basemap - Visualization with Seaborn. 

Total Lecture Hours 45 Hours 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

 

1. David Cielen, Arno D. B. Meysman, and Mohamed Ali, “Introducing Data Science”, Manning 

    Publications, 2016. 

2. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2017. 

3. Jake VanderPlas, “Python Data Science Handbook”, O’Reilly, 2016. 

 

Reference Books: 

1. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea Press,2014. 



 

 

 

 

Course Code Course Name L T P C 

24TPL102 QUANTITATIVE SKILL PRACTICE - II 0 0 2 1 

Pre-requisite  Syllabus 

Version 

Nil  1 

Course Objectives 

The objective of this course is to 

● develop problem-solving skills in quantitative aptitude. 

● strengthen the mathematical foundation for technical and competitive exams. 

● enhance logical reasoning and analytical thinking skills. 

Course Outcomes 

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

CO1. solve the problems effectively related to work efficiency, pipes & cisterns, and 

work & wages, utilizing logical approaches to determine time, effort, and costs 

associated with various tasks and work situations. 

CO2. analyze and solve problems involving relative speed, boats & streams, and train-

related problems, developing a strong understanding of movement, speed, and 

distance relationships. 

CO3. examine and interpret different forms of data representation (bar graphs, pie 

charts, tables, line graphs), while solving logical reasoning problems involving 

blood relations, mathematical operations, mirror images, analogies, and critical 

thinking puzzles to enhance analytical and decision-making abilities. 

UNIT 1 TIME & WORK 3 Hours 

Work Efficiency - Pipes & Cisterns - Work & Wages. 

UNIT 2 TIME, SPEED & DISTANCE 3 Hours 

Relative Speed - Boats & Streams - Trains Problems. 

UNIT 3 
PROFIT, LOSS & SIMPLE INTEREST - 

COMPOUND INTEREST 
3 Hours 

Profit & Loss Concepts - Marked Price - Discount & Selling Price - Simple & Compound 

Interest (Difference, Applications). 

UNIT 4 PERMUTATION-COMBINATION & PROBABILITY 3 Hours 

Permutation & Combination - Basics of Probability. 

UNIT 5 DATA INTERPRETATION & LOGICAL REASONING 3 Hours 

Bar Graphs, Pie Charts, Tables, Line Graphs - Blood Relations and Mathematical Operations 

- Mirror Images and Analogy - Logical Puzzles & Critical Thinking Problems. 

Total Hours:15 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCE BOOKS & RESOURCES: 

1. Aggarwal. R. S. “Quantitative Aptitude for Competitive Examinations”, Fully Solved and Updated as     

            per New Examination Pattern - New Edition, S. Chand Publications, 2024. 

2. Sharma, Arun. “How to Prepare Quantitative Aptitude”, New Edition, Mc Graw Hill Publications,   

            2025. 

      3.  Sinha, Nishit K. Quantitative Aptitude for the CAT. 5th ed., Pearson Education India, 2019. 

            NCERT Mathematics Books class 9- 12 for Concept Building. 

REFERENCE LINKS: 

https://ncert.nic.in/textbook.php?iemh1=0-15 

https://ncert.nic.in/textbook.php?lemh1=0-6 

https://ncert.nic.in/textbook.php?kemh1=0-14 



 

 

 

Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

               24IOT501 IOT ARCHITECTURE AND ITS PROTOCOLS 3 0 2 4 

Pre-requisite  Syllabus version 

Basic Electronics, 

Programming concepts 

 1.0 

Course Objectives: 

To enable the students to 

● Understand core IoT concepts, architectures, and protocols 

● Design and implement an end-to-end IoT solution 

● Select appropriate hardware and software components for IoT projects 

● Analyse and address security and privacy concerns in IoT systems 

● Develop skills in project management and teamwork. 

 Course Outcomes: 

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

CO1: Explain the fundamental concepts, architectures, and protocols of Internet of Things (IoT)systems. 

CO2: Design and implement end-to-end IoT solutions addressing real-world problems. 

CO3: Program IoT devices to interface with various sensors and actuators for data collection and control. 

CO4: Integrate IoT devices with cloud platforms for data storage, processing, and visualization. 

CO5: Apply data analytics techniques to extract meaningful insights from IoT- generated data. 

Unit I OVERVIEW 9 Hours 

IoT-An Architectural Overview– Building an architecture, Main design principles and needed 

capabilities, An IoT architecture outline, standards considerations. M2M and IoT Technology 

Fundamentals- Devices and gateways, Local and wide area networking, Data management, Business 

processes in IoT, Everything as a Service (XaaS), M2M and IoT Analytics, Knowledge Management. 

Unit II REFERENCE ARCHITECTURE 9 Hours 

IoT Architecture-State of the Art, Introduction, State of the art, Reference Model and architecture, IoT 

reference Model - IoT Reference Architecture-Introduction, Functional View, Information View, 

Deployment and Operational View, Other Relevant architectural views. Real World Design Constraints- 

Introduction, Technical Design. 

Unit III IOT DATA LINK LAYER & NETWORK LAYER PROTOCOLS 9 Hours 

PHY/MAC Layer (3GPP, MTC, IEEE 802.11, IEEE 802.15), Wireless HART, ZWave, Bluetooth Low 

Energy, Zigbee Smart Energy, DASH7 - Network Layer-IPv4, IPv6, 6LoWPAN, 6TiSCH, ND, DHCP, 

ICMP, RPL, CORPL, CARP. 

Unit IV TRANSPORT & SESSION LAYER PROTOCOLS 9 Hours 

Transport Layer (TCP, MPTCP, UDP, DCCP, SCTP)- (TLS, DTLS) – Session Layer HTTP, CoAP, 

XMPP, AMQP, MQTT. 

Unit V SERVICE LAYER PROTOCOLS & SECURITY 9 Hours 

Service Layer, oneM2M, ETSI M2M, OMA, BBF, Security in IoT Protocols, MAC 802.15.4, 6LoWPAN, 

RPL Application Layer. 



 

 

 

Total Lecture Hours 45 Hours 

Text Books 

1.   Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, 

2. David Boyle, “From Machine-to-Machine to the Internet of Things: New Age of Intelligence”, 1st 

Edition, Academic Press, 2014. 

Reference Books 

1. Internet-of-Things (IoT) Systems, Architectures, Algorithms, Methodologies. Dimitrios Serpanos, 

Marilyn Wolf, Springer Publishing, 2018 

2. Internet of Things: Concepts and System Design, Milan Milenkovic,Springer Publishing,2020 

3. Internet of Things: Architectures, Protocols and Standards,Simone Cirani, Gianluigi Ferrari, Marco 

Picone, Luca Veltri, John Wiley & Sons,2018 

4. IoT Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things: 

David Hanes,Gonzalo Salgueiro,Patrick Grossetete,Robert Barton,Jerome Henry,Cisco Press. 

Lab Practice  30 Hours 

 To develop programs for 

1. Data acquisition using Multimeter and oscillographic recorder 

2. Connect an LED to GPIO pin 25 and control it through the command line.   

3. Connect an LED to GPIO pin 24 and a Switch to GPIO 25 and control the LED with the switch. 

4. The state of LED should toggle with every press of the switch Use DHT11 temperature sensor and print    

     the temperature and humidity of the room with an interval of 15 seconds 

5. Use joystick and display the direction on the screen 

6. Use Light Dependent Resistor (LDR) and control an LED that should switch-on/off depending on the  

    light 

7. Create a traffic light signal with three colored lights (Red, Orange and Green) with a duty cycle of  

     5-2-10 seconds. 

8. Switch on and switch of a DC motor based on the position of a switch. 

9. Convert an analog voltage to digital value and show it on the screen. 

10. Create a door lock application using a reed switch and magnet and give a beep when the door is 

opened. 

 

 

 

 

 

 

 

 
 



 

 

 

Course 

Code 
Course Name L T P C 

24OEC930 WIRELESS SENSOR NETWORKS AND IOT 3 0 0 3 

Prerequisite  Syllabus Version 

  NIL   1.0  

Course Objectives 

● To monitor and collect real-time data about physical or environmental conditions, such as 

temperature, sound, pressure, or humidity, from a deployed area.  

● To form a network autonomously and support a large number of nodes, adapting to changes and 

failures in harsh environments without central control. 

● To operate with minimal power consumption using small batteries or energy harvesting in remote or 

inaccessible locations. 

● To maintain network functionality and reliability even with individual node failures. 

● To determine the physical location of sensor nodes and the objects. 

Course Outcomes 

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

 

CO1: Understand choice and application of IoT & M2M communication protocols. 

CO2: Learn Cloud computing and design principles of IoT. 

CO3: Relate to MQTT clients, MQTT server and its programming. 

CO4: Describe the architectures and its communication protocols of WSNs. 

CO5: Identify the uplink and downlink communication protocols associated with specific application of 

IOT /WSNs 

Unit 1 Overview of Internet of Things 9 

IoT Conceptual Framework, IoT Architectural View, Technology Behind IoT, Sources of IoT, M2M 

communication, Examples of IoT. Modified OSI Model for the IoT/M2M Systems, Web 

communication protocols used by connected IoT/M2M devices, Message communication protocols 

(CoAP-SMS, CoAP-MQ, MQTT, XMPP) for IoT/M2M devices. 

Unit 2 Architecture and Design Principles for loT 9 

Architecture and Design Principles for IoT: Internet connectivity, Internet based communication, 

IPv4, IPv6, IP Addressing in the IoT, Application layer protocols: HTTP, HTTPS, FTP, TELNET and 

ports. Data Collection, Storage and Computing using a cloud platform:  Introduction, Cloud 

computing paradigm for data collection, storage and computing, Cloud service models, IoT Cloud- 

based data collection, storage and computing services using Nimbits. 

Unit 3 Prototyping and Designing Software for IoT Applications 9 

Introduction, Prototyping Embedded device software, Programming Embedded Device Arduino 

Platform using IDE, Reading data from sensors and devices, Internet and Web/Cloud services software 

development. Programming MQTT clients and MQTT server. Introduction to IoT privacy and security. 

Vulnerabilities, security requirements and threat analysis, IoT Security Tomography and layered 

attacker model. 

Unit 4 Overview of Wireless Sensor Networks 9 

Overview of Wireless Sensor Networks: Challenges for Wireless Sensor Networks, Enabling 

Technologies for Wireless Sensor Networks. Architectures: Single-Node Architecture - Hardware 

Components, Energy Consumption of Sensor Nodes, Operating Systems and Execution Environments, 

Network Architecture-Sensor Network Scenarios, Optimization Goals and Figures of Merit, Design 

principles for WSNs, Service interfaces of WSNs Gateway Concepts. 

https://www.vturesource.com/vtu-syllabus/ec/2018/7/18EC741


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit 5 Communication Protocols 9 

Physical Layer and Transceiver Design Considerations, MAC Protocols for Wireless Sensor Networks, 

Low Duty Cycle Protocols And Wakeup Concepts - S-MAC , The Mediation Device Protocol, Wakeup 

Radio Concepts, Contention based protocols(CSMA,PAMAS), Schedule based protocols (LEACH, 

SMACS, TRAMA) Address and Name Management in WSNs, Assignment of MAC Addresses. 

Total Periods: 45 

 Textbooks 

 1. Raj Kamal, "Internet of Things-Architecture and design principles", McGraw Hill Education. 

2. Holger Karl & Andreas Willig, "Protocols And Architectures for Wireless Sensor Networks", 

John Wiley, 2005. 

 References 

 1. Feng Zhao & Leonidas J. Guibas, ''Wireless Sensor Networks- An Information Processing 

Approach", Elsevier, 2007. 

2. Kazem Sohraby, Daniel Minoli, & Taieb Znati, ''Wireless Sensor Networks- Technology, 

Protocols and Applications", John Wiley, 2007. 

3. Anna Hac, 'Wireless Sensor Network Designs", John Wiley, 2003. 

4. https://www.coursera.org/courses?query=iot 

5. https://onlinecourses.nptel.ac.in/noc25_cs74/preview 

 Evaluation Method:  

  Continuous Assessment, End Semester Exam. 

https://www.coursera.org/courses?query=iot
https://onlinecourses.nptel.ac.in/noc25_cs74/preview


 

 

 

Course Code Course Name L T P C 

24ECE802 EMBEDDED SYSTEM DESIGN 3 0 0 3 

 Prerequisite  Nil  Syllabus Version 

  1.0 

Course Objectives: 

The course aims to: 

● To understand the fundamentals of embedded systems, including architecture, constraints, and real-

time requirements. 

● To explore microcontrollers and their interfacing techniques for embedded applications. 

● To develop embedded programming skills and introduce real-time operating systems (RTOS). 

● To analyze communication protocols and debugging techniques in embedded systems. 

● To examine practical applications of embedded systems, emerging trends, and security concerns. 

Course Outcomes: 

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

1. Explain the architecture, characteristics, and design constraints of embedded systems.  

2. Design microcontroller-based embedded hardware with peripheral interfacing.  

3. Develop embedded C programs and implement basic RTOS concepts.  

4. Analyze communication protocols and debugging techniques in embedded systems. 

5. Evaluate embedded applications and security considerations in real-world scenarios.  

UNIT 1   Fundamentals of Embedded Systems 9 

Definition and characteristics of embedded systems. Classification and applications in consumer 

electronics, automotive, healthcare, and industrial automation. Embedded system architecture: Basic 

components, microcontrollers, and processors. Design metrics and constraints: Power, memory, real-time 

performance, and reliability. 

UNIT 2  Microcontrollers and Hardware Interfacing 9 

Overview of microcontrollers: 8051 and ARM Cortex-M series. Architecture, memory organization, I/O 

ports, timers, and interrupts. Interfacing techniques: GPIO, ADC/DAC, and sensors. Communication 

protocols: UART, SPI, I2C and CAN. Introduction to PCB design considerations. 

UNIT 3  Embedded Programming and RTOS Fundamentals 9 

Embedded programming in C and Assembly. Memory management and stack operations. Interrupt 

handling and ISR design. Concepts of Real-Time Operating Systems (RTOS): Task scheduling, context 

switching, semaphores, and inter-task communication.  

UNIT 4   Embedded System Interfacing and Communication 10 

Peripheral interfacing: Sensors, actuators, LCD, motors (DC & Stepper). Serial communication: USART, 

USB, and Bluetooth. Wireless communication: Wi-Fi, ZigBee, LoRa, and RFID. Introduction to IoT-

enabled embedded systems: Smart devices and edge computing. Debugging techniques: JTAG, in-circuit 

debugging, and logic analyzers. 

UNIT 5   Embedded Applications and Emerging Trends 8 

Applications in automotive, robotics, and industrial automation. Introduction to Machine Learning in 

embedded systems. Case studies on IoT-based monitoring systems and smart home automation.  

 

 Total Periods : 45    



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books 

1. Frank Vahid & Tony Givargis – Embedded System Design: A Unified Hardware/Software 

Introduction, Wiley, 2001. 

2. Muhammad Ali Mazidi & Janice Gillispie Mazidi – The 8051 Microcontroller and Embedded 

Systems, Pearson, 2007. 

References 

1. Raj Kamal – Embedded Systems: Architecture, Programming, and Design, 3rd Edition, McGraw-

Hill, 2017. 

2. David E. Simon – An Embedded Software Primer, Pearson, 1999. 

3. Wayne Wolf – Computers as Components: Principles of Embedded Computing System Design, 

Morgan Kaufmann, 2008. 

4. Jonathan W. Valvano – Embedded Systems: Real-Time Interfacing to ARM Cortex-M 

Microcontrollers, CreateSpace, 2012. 

5. Michael J. Pont – Embedded C, Addison-Wesley, 2002. 

6. https://nptel.ac.in/courses/108/105/108105057/  

7. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-08-introduction-to-

embedded-systems/  

Evaluation Method:  

 Continuous Assessment, End Semester Exams 

https://nptel.ac.in/courses/108/105/108105057/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-08-introduction-to-embedded-systems/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-08-introduction-to-embedded-systems/


Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE409 COMPUTER NETWORKS 3 0 0 3 

Pre-requisite  Syllabus version 

NIL  1.0 

Course Objectives 

To enable the students to 

● To understand the protocol layering and physical level communication. 

● To analyze the performance of a network. 

● To understand the various components required to build different networks. 

● To learn the functions of the network layer and the various routing protocols. 
● To familiarize the functions and protocols of the Transport layer. 

Course Outcomes 

Upon completion of the course, students will be able to 

CO1 : Understand the basic layers and its functions in computer networks 

CO2: Evaluate the performance of a network. 

CO3: Understand the basics of how data flows from one node to another. 

CO4: Analyze and design routing algorithms. 
CO5: Understand the working of various application layer protocols. 

Unit I INTRODUCTION AND PHYSICAL LAYER 9 Hours 

Networks –Uses of Networks, Network Types – Protocol Layering – TCP/IP Protocol suite – OSI Model. 

Architecture of the Internet. – Physical Layer: Performance – Transmission media – Switching – 

Circuit-switched Networks – Packet Switching. 

Unit II DATA-LINK LAYER & MEDIA ACCESS 9 Hours 

Introduction – Link-Layer Addressing – DLC Services – Data-Link Layer Protocols – HDLC – PPP - 

Media Access Control- Multiple Access Protocols - ALOHA, CSMA,CSMA/CD, CSMA/CA, Collision 

free protocols - Wired LANs: Ethernet - Wireless LANs – Introduction – IEEE 802.11, Bluetooth – 

Connecting Devices. 
Unit III NETWORK LAYER 9 Hours 

Network Layer Services – Packet switching – Performance – IPV4 Addresses – Forwarding of IP Packets 

- Network Layer Protocols: IP, ICMP V4 – Unicast Routing Algorithms – Protocols – Multicasting Basics 

– IPV6 Addressing – IPV6 Protocol. IP addresses, CIDR, Subnetting, SuperNetting, IPv4, Packet 

Fragmentation, Transition from IPv4 to IPv6, ARP, RARP 

Unit IV TRANSPORT LAYER 9 Hours 

Introduction – Transport Layer Protocols – Services – Port Numbers – User Datagram Protocol – 

Transmission Control Protocol – SCTP-The Connection Establishment, The TCP Connection Release, The 

TCP Sliding Window, The TCP Congestion Control Algorithm. 

Unit V APPLICATION LAYER 9 Hours 

Application Layer- Introduction, providing services, Applications layer paradigms: Client server 

model, WWW and HTTP – FTP – Email –Telnet –SSH – DNS – SNMP.RSA algorithm. 

Total Lecture Hours 45 Hours 



Text Books: 

1. Andrew S Tanenbaum,”Computer Networks “,Sixth Edition, Pearson Education. 2022. 

2. Behrouz A. Forouzan, “Data Communications and Networking “ ,Sixth Edition TMH, 2022. 

Reference Books: 

1. S. Keshav, “An Engineering Approach to Computer Networks “ 4th Edition, Pearson Education. 2017. 

2. W. A. Shay, “Understanding communications and Networks”, 3rd Edition,Cengage Learning. 2016. 

3. James F. Kurose, K. W. Ross, “Computer Networking: A Top-Down Approach Featuring the 

Internet”,3rd Edition, Pearson Education. 2014. 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE411 WEB PROGRAMMING 3 0 2 4 

Pre-requisite:  Syllabus 

Version 

24CSE405 -Object Oriented Programming  1.0 

Course Objectives 

To enable the students to 

● To apply HTML and Cascading Style Sheets to design and construct basic static web pages. 

● To implement JavaScript to develop and validate dynamic web pages using appropriate event 

handling mechanisms. 

● To develop server-side web applications using Servlets and Java Server Pages (JSP). 

● To create simple web applications using PHP and represent data using XML. 

● To design and integrate AJAX and web services to build interactive and distributed web 

applications. 

Course Outcomes 

Upon completion of the course, students will be able to. 

CO1 : Construct a basic website using HTML and Cascading Style Sheets. 

CO2 : Build dynamic web page with validation using Java Script objects and by applying 

different event handling mechanisms. 

CO3 : Develop server side programs using Servlets and JSP. 
CO4 : Construct simple web pages in PHP and to represent data in XML format 

CO5 : Use AJAX and web services to develop interactive web applications 

Unit I WEBSITE BASICS 9 Hours 

Web Essentials: Clients, Servers and Communication – The Internet – Basic Internet protocols – World 

wide web – HTTP Request Message – HTTP Response Message – Web Clients – Web Servers –HTML - 

Tables – Lists – Image – CSS – Inline, embedded and external style sheets – Rule cascading – Inheritance – 
Backgrounds – Border Images – Colors – Shadows – Text –Transformations – Transitions – Animations. 

Unit II CLIENT SIDE PROGRAMMING 9 Hours 

Java Script: An introduction to JavaScript–JavaScript DOM Model-Date and Objects- Regular Expressions- 

Exception Handling-Validation-Built-in objects-Event Handling - JSON introduction – Syntax – Function 

Files – Http Request. 

Unit III SERVER SIDE PROGRAMMING 9 Hours 

Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session Handling- 

Understanding Cookies- DATABASE CONNECTIVITY: JDBC perspectives, JDBC program example - 

JSP: Understanding Java Server Pages-JSP Standard Tag Library (JSTL)-Creating HTML forms by 

embedding JSP code. 

 

Unit IV PHP and XML 9 Hours 

An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions – Cookies - 

Connecting to Database. XML: Basic XML- Document Type Definition- XML Schema DOM and 
Presenting XML, XML Parsers and Validation, XSL and XSLT Transformation. 
 



Unit V INTRODUCTION TO AJAX AND WEB SERVICES 9 Hours 

AJAX: Ajax Client Server Architecture -XML Http Request Object-Call Back Methods; Web Services: 

Introduction- Java web services Basics – Creating, Publishing, Testing and Describing a Web services 

(WSDL)-Consuming a web service, Database Driven web service from an application –SOAP. 

 Total Lecture Hours 45 Hours 

 

Text Books  

1. Deitel and Deitel and Nieto, “Internet and World Wide Web - How to Program”, Prentice Hall, 6th 

Edition, 2023. 

2. Uttam K. Roy, &quot;Web Technologies: HTML, JavaScript, PHP, Java, JSP, XML and AJAX& quot; 

, Oxford University Press, 2nd Edition, 2023. 

3. Jon Duckett, &quot;Beginning Web Programming with HTML, XHTML, and CSS&quot;, Wiley, 

2nd Edition, 2022. 

 

Reference Books  

1. Robert W. Sebesta, Programming the World Wide Web, Pearson, 9th Edition, 2022. 

2. Marty Hall and Larry Brown, Core Servlets and JavaServer Pages, Pearson, 2nd Edition, 2022. 

3. Robin Nixon, Learning PHP, MySQL &amp; JavaScript, O’Reilly, 6th Edition, 2024. 

 

 Lab practice 30 Hours 

 To develop programs to 

1. Design and develop a static Library Management System (LMS) website using HTML, consisting of 

multiple web pages linked through hyperlinks (make use of Tables, list, images). 

2. Design a website for college using frames that demonstrate all the three types of CSS. 

3. Design HTML forms for Registration, User Login, User Profile, and Payment by Credit Card pages and 

perform client-side validation using JavaScript to verify user input before form submission. 

4. Write programs in Java using Servlets: 

a) To invoke servlets from HTML forms 

b) Session tracking using hidden form fields and Session tracking for a hit count 

5. Write a Java servlet program to conduct online examination and display the student mark list. Assume that 

student information and question set are available in a database which has been stored in a database server. 

6. Install TOMCAT web server. Convert the static web pages of programs into dynamic web pages using 

servlets (or JSP) and cookies. Hint: Users information (user id, password, credit card number) would be 

stored in web.xml. Each user should have a separate Shopping Cart. 

7. Design and Implementation of a Student Information Management System Using JSP and Database 

8. Design and develop a PHP-based Employee Payroll Management System using MySQL to calculate and 

manage employee salary details. 

9. Design and implement a web service that conducts an online customer satisfaction survey by collecting 

feedback from at least 500 users for a given service or product. 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE415 BIG DATA ANALYTICS 3 0 0 3 

Pre-requisite  Syllabus 

Version 

24CSE401 – Fundamentals of Computing and 

C Programming 

24CSE402 –Python Programming 

 1.0 

Course Objectives 

To enable the students to 

● To understand the fundamental concepts, characteristics, challenges, and applications of Big 

Data. 

● To learn the Hadoop ecosystem and perform large-scale data processing using HDFS, 

MapReduce, and YARN. 

● To design and implement Map Reduce-based solutions for data-intensive computational 

problems. 

● To analyze and mine continuous data streams using appropriate data stream analytics 

techniques. 

● To apply high-level big data tools such as Pig, Python integration, HBase, and Hive for 

efficient data storage, processing, and querying. 

Course Outcomes 

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

CO1: Identify the challenges and opportunities associated with Big Data analytics. 

CO2: Understand the basics of big data analytics and exposure to state-of-the-art data analytic 

tools and techniques. 

CO3: Apply appropriate Map Reduce Logic for solving computational problems. 

CO4: Demonstrate Big data analytics using Hadoop. 

CO5: Acquire knowledge on fundamental techniques and principles in data stream analytics. 

Unit I UNDERSTANDING BIG DATA 9 Hours 

Big data characteristics - Data in the Warehouse and Hadoop - Big Data Use Cases- Understanding 

Big Data Storage – A General Overview of High-Performance Architecture - HDFS - Map Reduce 

and YARN, HADOOP ECOSYSTEM: Hadoop distributed file system: HDFS Concepts, Hadoop File 

systems, Data Flow. 

 

Unit II MAP REDUCE 9 Hours 

Map Reduce (MR) basics: Functional Programming Roots, Mappers and Reducers, The Execution 

Framework, Partitioners and Combiners, MR algorithm design: Local Aggregation, Pairs and Stripes, 

Computing Relative Frequencies, Secondary Sorting, Relational Joins, Inverted Indexing for Text 

Retrieval: Web Crawling, Inverted Indexes - Baseline and Revised Implementation. 



Unit III MINING DATA STREAMS 9 Hours 

Stream data model – Sampling data streams – Filtering Streams- counting distinct elements in a 

stream – Estimating moments- Counting ones in a window- Decaying Windows. 

 

Unit IV PROGRAMMING WITH PIG 9 Hours  

Introduction – installation and execution – PIG Data Model – PIG Latin – Input, Output- Relational 

Operators – User Defined Functions - Developing and Testing Pig Latin Scripts – Embedding Pig 

Latin in Python . 

 

Unit V HBASE AND HIVE 9 Hours  

HBASE: HBase data model, Hbase Vs RDBMS-HIVE: Databases in Hive – HiveQL: Data Definition 

– Data Manipulation – Queries – Views – Indexes – Schema Design. 

 

 Total Lecture Hours 45 Hours  

TextBooks 

1. Nitin Kumar , Big Data Using Hadoop and Hive, Mercury Learning &amp; 

Information Publishers, First Edition, 2021. 

2. Subhashini Chellappan Seema Acharya , Big Data and Analytics, Wiley Publishers, 

Second Edition, 2019. 

3. Big Data, Black Book Kindle Edition , Dreamtech Press Publishers, Kindle Edition, 2016. 

ReferenceBooks 

1. Rathinaraja Jeyaraj, Ganeshkumar Pugalendhi, Anand Paul, Big Data with 

Hadoop MapReduce: A 

Classroom Approach, Apple Academic Press / CRC Press, 2021. 

2. Mayank Bhushan, &quot;Big Data and Hadoop eBook&quot;, BPB Publications, 2021. 
3. Raj Kamal, Preeti Saxena”, Big Data Analytics”, McGraw-Hill Publishers, First Edition,2019. 



Dhanalakshmi Srinivasan University  

Tiruchirappalli - 621112  

Course Code Course Name L T P C  

24IOT505 PRIVACY AND SECURITY IN IOT 3 0 0 3 
 

Pre-requisite  Syllabus 

Version 

 

Basic Networking 

Knowledge and Fundamentals    

of IoT 

 V 1.0  

Course Objectives  

● To learn about the Eco system in IoT. 

● To understand the unique privacy concerns in IoT ecosystems. 

● To explore technical approaches to privacy-preserving IoT design. 

● To learn about the security concepts related to IoT. 

● To analyses the various security threats and their counter measures. 

 

Course Outcomes  

Upon completion of the course, students will be able to 

CO1 - Understand the Eco system in the Internet of things. 

CO2 – Explain the different privacy concerns in IoT Devices. 

CO3 - Analyze different designs for privacy in IOT systems. 

CO4 – Describe various security concepts in context to IoT systems. 
CO5 – Identify and categorize the security threats with their counter measures. 
 

 

Unit 1 FUNDAMENTALS OF IoT ECOSYSTEM 9 Hours  

IoT- Devices, Networks, and Applications, Key characteristics of IoT- Scalability, Interoperability, and 

Ubiquity, How IoT differs from traditional computing in terms of privacy, Types of Data -Personally 
Identifiable Information (PII), Threats- Data Harvesting, Surveillance, Data Leaks, and Cyber Attacks. 

 

Unit 2 TECHNICAL FOUNDATIONS OF IOT PRIVACY 9 Hours  

Data Security vs. Privacy in IoT-Encryption and Authentication Techniques, the role of secure 

communication protocols, Device Identity Management and Privacy, Privacy-Preserving Architectures- 

Decentralized vs. Centralized Architectures, Edge computing and its role in improving privacy, 

Privacy-preserving IoT network design-Homomorphic Encryption, Differential Privacy. 

 

 

Unit 3 PRIVACY BY DESIGN IN IOT SYSTEMS 9 Hours  

Data Minimization, User Consent Mechanisms, Transparency and Control for Users- Integrating Privacy in 

IoT Product Lifecycle, Threat Modeling and Risk Analysis-Attack vectors in IoT system, Tools for privacy 

risk analysis. 

 

Unit 4 SECURITY CONCEPTS IN CONTEXT TO IoT DEVICES 9 Hours  

Security Concepts: Confidentiality, privacy, integrity, authentication, non-repudiation, Virtualization  

Unit 5 IoT SECURITY THREATS AND COUNTERMEASURES 9 Hours  

System-Specific Attacks: Guest hopping, attacks on the VM (delete the VM, attack on the control of the 

VM, code or file injection into the virtualized file structure), VM migration attack, hyper jacking. 

 



 Total Lecture Hours 45 Hours  

Text Books 

1. Rajkumar Buyya, Amir Vahid Dastjerdi "Internet of Things: Principles and Paradi, Morgan Kaufmann, 

2016 

2. Fei Hu, "Security and Privacy in Internet of Things (IoTs): Models, Algorithms, and 

Implementations", CRC Press, 2016 

3. Bharat Bhushan, B. B. Gupta,” Privacy and Security for Internet of Things (IoT): Architectures, 

Technologies, and Applications”, Springer, 2020 

Reference Books 

1. David Etter, “IoT Security: Practical guide book “Create Space, 1st Edition, 2016. 

2. Ann Cavoukian, "Privacy by Design: The Definitive Workshop", Routledge, 2020 

3. Fred H. Cate, "The Future of Privacy: How Privacy Preferences and Expectations Are Changing", 

Springer, 2018 

4. Drew Van Duren, Brian Russell, “Practical Internet of Things Security”, Packt, 1st Edition, 2016. 

5. Brian Russell, Drew Van Duren, “Practical Internet of Things Security: Design a security framework 

for an Internet connected ecosystem”, 2nd Edition 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24IOTP1 Applications of IoT using Arduino Lab 3 0 2 4 

Pre-requisite:  Syllabus 

Version 

Basics in Electronics 

Devices and computer 

networks 

          1.0 

Course Objectives 

● To apprise students with basic knowledge of IoT that paves a platform to understand physical and 

logical design of IoT. 

● To study about IoT Access Technologies. 
● To explain to the students how to code for an IoT application using Arduino/Raspberry Pi open 

platform. 

● To the basics of IoT Data Analytics and supporting services. 

● To study various IoT case studies and industrial applications. 

Course Outcomes 

Upon completion of the course, students will be able to 

CO1: Understand the basics of IoT. 

CO2: Implement the state of the Architecture of an IoT. 

CO3: Understand design methodology and hardware platforms 

involved in IoT. 

CO4: Understand how to analyze and organize the data. 

CO5: Compare IoT Applications in Industrial & Real world. 

 

List of Experiments 30 Hours 

1. Introduction to Arduino platform and programming 

2. Interfacing Arduino to Zigbee module 

3. Interfacing Arduino to GSM module 

4. Interfacing Arduino to Bluetooth Module 

5 Introduction to Raspberry PI platform and python programming 

6. Interfacing sensors to Raspberry PI 

7. Communicate between Arduino and Raspberry PI using any wireless medium 

8. Setup a cloud platform to log the data 

9. Log Data using Raspberry PI and upload to the cloud platform 

10. Design an IOT based system 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24OEC944 Drone Technology 3 0 0 3 

Pre-requisite  Syllabus 

Version 

Nil  1.0 

Course Objectives 

● To understand the basics of drone concepts 

● To learn and understand the fundamentals of design, fabrication and programming of drone 

● To impart the knowledge of an flying and operation of drone 

● To know about the various applications of drone 

● To understand the safety risks and guidelines of fly safely 

Course Outcomes 

Upon completion of the course, students will be able to 

CO1: Know about various types of drone technology, drone fabrication and programming.  

CO2: Implement Effective Drone Operation Strategies  

CO3: Select appropriate sensors and actuators for Drones 

CO4: Engineer Custom Drone Solutions for Specialized applications  

CO5: Create the programs for various drones 

Unit 1 INTRODUCTION TO DRONE TECHNOLOGY 9 Hours 

Essentials of Drone Technology-Drone Terminology and Vocabulary-Historical Development of 

Drones- Classification by Propulsion and Design-Impact on Modern Business-Entrepreneurial 

Opportunities in Drone Technology-Employment Trends in the Drone Industry 

Unit 2 ENGINEERING AND PROGRAMMING OF DRONES 9 Hours 

Drone Classifications-Drone Components and Their Functions-Building a Drone-Power Systems in 

Drones- Programming for Drones-Autonomy Levels-Drone Configurations and Stability-Connectivity 

Solutions 

Unit 3 DRONE FLYING AND OPERATION 9 Hours 

Operating Principles for Drones-Advanced Flight Training-Operational Management Tools-Sensor 

Technology- Data Handling and Storage-Application Integration 

Unit 4 DRONE COMMERCIAL APPLICATIONS 9 Hours 

Choosing a drone based on the application -Drones in the insurance sector- Logistics 

Applications-Agricultural Monitoring and Management-Infrastructure Inspections-Aerial 

Cinematography Techniques 



 Total Lecture Hours 45 Hours 

Text Books 

1. Daniel Tal and John Altschuld, “Drone Technology in Architecture, Engineering and Construction: 

A Strategic Guide to Unmanned Aerial Vehicle Operation and Implementation”, 2021 John Wiley 

& Sons, Inc. 

2. Terry Kilby and Belinda Kilby, “Make:Getting Started with Drones “,Maker Media, Inc, 2016 

Reference Books 

1. John Baichtal, “Building Your Own Drones: A Beginners' Guide to Drones, UAVs, and ROVs”, 

Que Publishing, 2016 

2. Zavrsnik, “Drones and Unmanned Aerial Systems: Legal and Social Implications for Security 

and Surveillance”, Springer, 2018 

 

Evaluation method: 

Theory 100% - Continuous Assessment (50%) + End Semester Exam (50%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24UHV102 Universal Human values – II  T P C 

 1 0 3 

COURSE OBJECTIVES: 

 

● Development of a holistic perspective based on self- exploration about 
themselves (human being), family, society and nature/existence. 

● Understanding (or developing clarity) of the harmony in the human 
being, family, society and nature/existence. 

● Strengthening of self-reflection. 

● Development of commitment and courage to act. 

Unit 1 Course Introduction - Need, Basic Guidelines, 

Content and Process for Value Education 

6 Hours 

Self-Exploration- Content & process, Natural acceptance and experimental 

validation, Continuous Happiness and Prosperity, Right understanding, Relationship 

and Physical Facility- the basic requirements for fulfilment of aspirations of every 

human being with their correct priority, Understanding Happiness and Prosperity 

correctly- A critical appraisal of the current scenario. 

Unit 2 Understanding Harmony in the Human Being 6 Hours 

 

Understanding human being – as a co-existence, needs of happiness and physical 

facility, as an instrument, harmony within 

the body. 

Unit 3 Understanding Harmony in the Family and 

Society 

6 Hours 

 

Understanding values in human-human relationship, Understanding the meaning of 

trust, respect, harmony in the society 

 

 

 

 



Unit 4 Understanding Harmony in the Nature 6 Hours 

 and Existence  

Understanding the harmony in Nature, Interconnectedness and mutual fulfilment 

among the four orders of nature- recyclability and self-regulation in nature, 

Understanding Existence as Co- existence of mutually interacting units in 

all-pervasive space, Holistic perception of harmony at all levels of existence. 

Unit 5 Implications of the above Holistic Understanding of 

Harmony on Professional Ethics 

6 Hours 

 

Natural acceptance of human values, Definitiveness of Ethical Human Conduct, 

Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal 

Order, Competence in professional ethics. 

Course Outcomes: 

● By the end of the course, students are expected to become more aware of 
themselves, and their surroundings. 

● They would also become sensitive to their commitment towards what they 
have understood. 

● They would become more responsible in life, and in handling problems with 
sustainable solutions, while keeping human relationships and human nature in 
mind. 

Text Book: 

Human Values and Professional Ethics by R Gaur, R Sangal, G P Bagaria, Excel 

Books, New Delhi, 2010 

Reference Books: 

1. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 

2. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi. 

3. Economy of Permanence - J C Kumarappa 

4. Rediscovering India - by Dharampal 

5. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi 

6. India Wins Freedom - Maulana Abdul Kalam Azad 

7. Vivekananda - Romain Rolland (English) 

 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE413  SOFTWARE ENGINEERING 3 0 0 3 

Pre-requisite  Syllabus Version 

24CSE405-Object Oriented Programming 

24CSE301 - Data Structures 

                 1.0 

Course Objectives 

To enable the students to 

● To make the students to understand basics of software engineering 

● To provide knowledge in various phases of Software Engineering Process 

● To apply object-oriented analysis and design concepts 

● To identify user needs and characteristics and incorporate them into effective user interface 

design. 

● To understand the importance of software testing in detecting defects and ensuring software 

reliability and quality. 

Course Outcomes 

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

CO1: Describe the basics of Software Engineering. 

CO2: Summarize the design models 

CO3: Explain object-oriented analysis and design concepts 

CO4: Demonstrate the coding of software.  

CO5: Evaluate various software testing techniques 

Unit I 
SOFTWARE ENGINEERING & REQUIREMENTS ENGINEERING 

PRINCIPLES 

9 Hours 

Software Engineering: Introduction to Software Engineering - Software Process - Software Process 

Models -Software product. Requirements Engineering Principles: Introduction - Types of Requirements 

- Steps involved in Requirement Engineering. 

Unit II 
REQUIREMENT ANALYSIS MODELING, DESIGN & 

ARICHITECTURAL ENGINEERING 

9 Hours 

Requirement Analysis Modeling: Analysis Modeling Approaches - Structured Analysis - Object 

Oriented Analysis. Design and Architectural Engineering: Design Process and Concepts - Basic Issues in 

Software Design - Characteristics of Good Design - Software Design and Software Engineering - 

Modularity, Cohesion, Coupling, Layering - Real Time Software Design - Design Models 

Unit III 
OBJECT ORIENTED CONCEPTS & OOAD 9 Hours 

Object Oriented Concepts: Introduction - Fundamental Parts of Object-Oriented Approach - Data Hiding 

and Class Hierarchy Creation - Relationships - Design Patterns – Frameworks. Object Oriented Analysis 

and Design: Object Oriented Analysis - Object Oriented Design. 

Unit IV 
USER INTERFACE DESIGN & CODING 9 Hours 

User Interface Design: Concepts of User Interface - Elements of User Interface - Designing the User 

Interface - User Interface Evaluation - Golden Rules of User Interface Design - User Interface Models – 

Usability. Software Coding: Introduction - Coding Conventions – Key Concepts in Software Coding. 



Unit V 
SOFTWARE TESTING MAINTENANCE 9 Hours 

Introduction to Software Testing: Introduction - Software Testing Objectives - Types of Software 

Testing. Software Maintenance: Introduction - Maintenance Activities - Maintenance Process - 

Maintenance Cost - Software Evolution - Reverse Engineering - Re-engineering - Re-structuring - 

Maintenance Strategies - Issues in Software Maintenance. 

 Total  Hours 45 Hours 

  

Text Books 

1. Chandramouli Subramanian, Saikat Dutt, Chandramouli Seetharaman, B.G.Geetha, :”Software 

Engineering”, Pearson Publications, 2018. 

Reference Books 

1. Jibitesh Mishra: Software Engineering, Pearson Education, 2011. 

2. Richard E. Fairley: Software Engineering Concepts, Tata McGraw-Hill Publishing Company Ltd., 

2012. 

3. Roger S.Pressman, Bruce R.Maxim: Software Engineering: A Practitioner's Approach, Tata 

McGraw-Hill Publishing Company Ltd, 2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24CSE414 CRYPTOGRAPHY AND NETWORK SECURITY 3 0 0 3 

Pre-requisite  Syllabus 

Version 

24CSE407 - Design and  

Analysis of Algorithms 

24CSE409 - Computer 

Networks 

 1.0 

Course Objectives 

To enable the students to 

● To understand Cryptography Theories, Algorithms and Systems. 

● To understand necessary Approaches and Techniques to build protection mechanisms in 

order to secure computer networks. 

● Apply the different cryptography operations of public key cryptography 

●  Apply the various Authentication schemes to simulate different applications.  

●  Understand various Security practices and System security standards 

Course Outcomes 

Upon completion of the course, students will be able to 

CO1: Understand the fundamentals of networks security, security architecture, threats  

and vulnerabilities 

CO2: Apply the different cryptography operations of symmetric cryptography algorithms 

CO3: Apply the different cryptography operations of public key cryptography  

CO4: Apply the various Authentication schemes to simulate different applications. 

CO5: Understand various Security practices and System security standards  

Unit I INTRODUCTION 9 Hours 

Need for Security at Multiple levels, Security Policies, Model of network security, Security attacks, 

services and Mechanisms, OSI security architecture, Classical encryption techniques: substitution 

techniques, transposition techniques, steganography, Foundations of modern cryptography: perfect 

security, Information theory, product cryptosystem, cryptanalysis. 

Unit II SYMMETRIC KEY CIPHERS 9 Hours 

SDES, Block cipher Principles of DES, Strength of DES, Differential and linear cryptanalysis, Block 

cipher design principles, Block cipher mode of operation, Evaluation criteria for AES, Advanced 

Encryption Standard, RC4, Key distribution. 

Unit III ASYMMETRIC KEY CIPHERS 9 Hours 

RSA cryptosystem, Key distribution, Key management, Diffie Hellman key exchange, ElGamal 

cryptosystem, Elliptic curve arithmetic, Elliptic curve cryptography. 

Unit IV MESSAGE AUTHENTICATION AND INTEGRITY 9 Hours 

Authentication requirement, Authentication function, MAC, Hash function, Security of hash 

function and MAC, SHA, Digital signature and authentication protocols, DSS, Entity, 

Authentication: Biometrics, Passwords, Challenge Response protocols, Authentication applications 

- Kerberos, X.509 

Unit V SECURITY PRACTICE AND SYSTEM SECURITY 9 Hours 

Electronic Mail security, PGP, S/MIME, IP security, Web Security, SYSTEM SECURITY: Intruders, 

Malicious software, viruses, Firewalls. 

 Total Hours 45 Hours 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books 

1.   William Stallings, Cryptography and Network Security: Principles and Practice (Global  

  Edition),Pearson Education, 2022. 

2. Sarhan M. Musa, Network Security and Cryptography (2nd Edition), Mercury Learning &  

      Amp Information, 2022 

3.  Marcelo Sampaio de Alencar, Cryptography and Network Security (River Publishers),1
st
 

           Edition, 2021 

Reference Books 

 

1. Cryptography and Network Security — BPB Publications (Bhushan Trivedi, Savita Gandhi,   

Dhiren Pandit),2021/2022. 

2. Marcelo Sampaio de Alencar,Cryptography and Network Security- Taylor &amp; Francis /  

RiverPublishers,2023. 

3. Charlie Kaufman, Radia Perlman, Mike Speciner, Network Security: Private Communication in a  

Public World (2nd Edition),Prentice Hall / Pearson Education,2022. 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

                   Course Code Course Name L T P C 

24IOT510 IOT SYSTEMS AND APPLICATIONS 3 0 2 4 

Pre-requisite:  Syllabus 

Version 

Basics in Electronics Devices   

Course Objectives 

● To apprise students with basic knowledge of IoT that paves a platform to understand physical and 
logical design of IoT. 

● To study about IoT Access Technologies. 

● To explain the students how to code for an IoT application using Arduino/Raspberry Pi open 

platform. 

● To the basics of IoT Data Analytics and supporting services.  

● To study about various IoT case studies and industrial applications. 

Course Outcomes 

Upon completion of the course, students will be able to 

CO1: Understand the basics of IoT. 

CO2: Implement the state of the Architecture of an IoT.  

CO3: Understand design methodology and hardware platforms involved in IoT.  

CO4: Understand how to analyse and organize the data. 

CO5: Compare IoT Applications in Industrial & Real world. 

Unit 1                         FUNDAMENTAAL OF INTERNET OF THINGS 9 Hours 

Evolution of Internet of Things, Enabling Technologies, M2M Communication, IoT World Forum (IoTTWF) 

standardized architecture, Simplified IoT Architecture, Core IoT Functional Stack, Fog, Edge and Cloud in 

IoT, Functional blocks of an IoT ecosystem, Sensors, Actuators, Smart Objects and Connecting Smart 

Objects. 

Unit 2 IOT PROTOCOLS 9 Hours 

IoT Access Technologies, Physical and MAC layers, Topology and Security of IEEE 802.11ah and lora Wan, 

Network layer: IP versions, Constrained Nodes and Constrained Networks, 6LoWPAN, Application Transport 

Method: SCADA, Application Layer Protocols: CoAP and MQTT. 

Unit 3 DESIGN AND DEVELOPMENT 9 Hours 

Design Methodology, Embedded computing logic, Microcontroller, System on Chips, IoT system building 

blocks, IoT Platform overview: Overview of IoT supported Hardware platform such as: Raspberry pi, Arduino 

Board details.  

Unit 4 DATA ANALYTICS AND SUPPORTING SERVICES 9 Hours 

Data Analytics: Introduction, Structured Verses Unstructured Data, Data in Motion verses Darta at Rest, 

IoT Data Analytics Challenges, Data Acquiring, Organizing in IoT/M2Ml. Supporting Services: 

Computing Using a Cloud Platform for IoT/IoT/M2M Applications/Services, Everything as a service and 

Cloud Service Models. 

Unit 5 CASE STUDIES / INDUSTRIAL APPLICATIONS 9 Hours 

IoT applications in home, Infrastructures, Buildings, Security, Industries, Home Appliances, other IoT 

Electronic Equipment’s, Industry 4.0 concepts. 

 Total Lecture Hours      45 Hours 



 

   

Text Books 

1. IoT Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, David Hans, 

Gonzalo Salgueiro, Patric Grossetete, Rob Barton and Jerome Henry, Cisco Press, 2017. 

2. Internet of Things- A hands-on approach, Arshdeep Bahga, Vijay Madisetti, Universities press, 2015. 

3. Internet of Things: Architecture, Design Principles and Applications, Rajkamal, McGraw Hill Higher 

Education. 

Reference Books 

1. The Internet of Things-Key applications and Protocols, Oliver Hersent, David Boswarthick, Omar Elloumi 

and Wiley, 2012(for Unit2). 

2. “From Machine-to-Machine to the Internet of Things- Introduction to a New Age of Intelligence “Jan Ho 

ller, ViasiosTsiatsis, Catherine Mulligan, Stamatis, Karnouskos, Stefan Avesand, David Boyle and 

Elsvier,2014. 

3. Architecting the Internet of Things, Dieter Uckelmann, Mark Harrison, Michahelles and Florian (Eds), 

Springer,2011. 

4. Recipes to Begin, Expand, and Enhance Your Projects, 2
nd

 Edition, Michael Margolis, Arrduini Cookbook 

and O’Reilly Media,2011. 

List of Experiments                                                                                                                                  30 Hours 

1. Introduction to Arduino platform and programming  

2. Interfacing Arduino to Zigbee module  

3. Interfacing Arduino to GSM module 

4. Interfacing Arduino to Bluetooth Module  

5 Introduction to Raspberry PI platform and python programming  

6. Interfacing sensors to Raspberry PI  

7. Communicate between Arduino and Raspberry PI using any wireless medium  

8. Setup a cloud platform to log the data  

9. Log Data using Raspberry PI and upload to the cloud platform  

10.Design an IOT based system 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24IOT507 DESIGN OF SMART CITIES 3 0 0 3 

Pre-requisite  Syllabus Version 

 

C programming, Python, Data Analytics, 

Cloud Computing, Basic Electronics 

 V 1.0 

Course Objectives 

 To develop a basic understanding about various types of Infrastructure and Smart city. 

 To enable the students to apply the basic need and planning concept to solve various Infrastructure problems. 

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

 To analyse the security, privacy, and ethics in smart cities planning and development. 

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

Course Outcomes 

Upon completion of the course, students will be able to 

       CO1: Understand the necessity of infrastructural development for smart cities.  

       CO2: Understand the economic and cyber security aspects of smart cities and develop project management          

                  skills. 

       CO3: Understand smart transport system for smart cities and its application  

       CO4: Study of water resources systems for smart city and its application.  

       CO5: Understand National and Global policies to implement for smart city development. 

Unit 1 SMART CITY      9 Hours 

Smart City - Complexities of Smart Cities - Urban Network - Sensor Network - Role of Urban Networks - Trends 

in Urban Development - Community Resource Sensing. 

Unit 2 URBAN PLANNING 9 Hours 

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

- Case Studies. 

Unit 3                       ENERGY SUSTAINABILITY IN SMART CITIES 9 Hours 

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

smart cities. 

Unit 4               SECURITY, PRIVACY AND ETHICS IN SMART CITIES 9 Hours 

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

smart city. 

Unit 5                        SMART CITIES PLANNING AND DEVELOPMENT 9 Hours 

City Planning - Understanding Smart Cities - Dimensions of Smart Cities - Global standards and performance 

benchmark of smart cities - Financing smart cities development - Governance of smart cities. 

 Total Lecture Hours 45 Hours 



 

Text Books 

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

       Taylor and Francis, UK. 

Reference Books 

1.Smart  City on Future Life - Scientific Planning and Construction by Xianyi Li 

2.The Age of Intelligent Cities: Smart Environments and Innovation-for-all Strategies (Regions andCities) by Nicos Komninos 

3.Smart Cities: Big Data, Civic Hackers, and the Quest for a New Utopia by Anthony Townsen 

4.Grig N.S., Infrastructure engineering and management, Wiley-Interseience, 1988 

5.Hudson W.R., Haas R., Uddin W., Infrastructure Management, McGraw-Hill, 1997 

6.Giffinger, Rudolf; Christian Fertner; Hans Kramar; Robert Kalasek; Nataša Pichler-Milanovic; EvertMeijers (2007). "Smart cities –  

     Ranking of European medium-sized cities". Smart Cities. Vienna:Centre of Regional Science 

7.Mission statement &guidelines on Smart City Scheme". Government of India - Ministry of Urban Development  

    http://smartcities.gov.in/upload/uploadfiles/files/Smart City Guidelines 

 

 



24ENG601 BUSINESS COMMUNICATION LABORATORY 

(COMMON TO ALL BRANCHES) 

L T P C 

0 0 4 2 

Course Objectives: 

The course aims to: 

1. Develop essential communication skills for effective business and professional interactions. 

2. Enhance critical thinking through psychometric tests and business-related content. 

3. Prepare students for international business standards and global communication. 

4. Master interview techniques and business etiquette for career advancement. 

5. Create professional business documents including job applications and CVs. 

Course Outcomes: 

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

1. Communicate effectively in individual and group business environments 

2. Analyze and respond to complex business information accurately. 

3. Demonstrate global competence for international business exams and communication 

4. Exhibit confidence and professionalism in business interviews and scenarios 

5. Craft polished business documents, including job applications and CVs 
 

Text Books 

1. Bovee, Courtland L., and John V.Thill. Business Communication Today.15
th

 ed., Pearson, 2023. 

2. Locker, Kitty O., and Stephen Kyo  Kaczmarck, Business Communication, 12
th

 ed., McGraw-Hill  

Education, 2022 

3. Lehman, Carol M., Debbie D. DuFence. Bcom, Business Communication, 11
th

 ed., Cengage Learning, 

2024 

4. Lesikar, Raymond V., et al. Lesikar’s Business Communication: Connecting in a Digital World.14
th

 

ed. McGaw-Hill Education,2020. 

ONLINE RESOURCES 

1. https://www.ted.com/talks 

2. https://www.ielts.org/for-test-tasker/how-to-prepae 

3. https://www.ets.org/toefl/test-takers/ibt/prepare 

4. https://www.couresra.org/courses?query=business%20communication 

 

S.No. List of Experiments/Exercises No. of Hours 

1 Soft Skills and Hard Skills 2 

2 Psychometric Test (Situational Judgement) 2 

3 Listening to TED talks 2 

4 Listening to TOEFL and IELTS practice test audios 2 

5 PPT Presentation (Advancements in the field of Science and Technology) 3 

6 Process Description 3 

7 Public Speaking (Speaking on the current issues) 2 

8 Group Discussion 4 

9 Interview Etiquette (Dress code, Body Language) 2 

10 Interview FAQs 2 

11 Mock Interview 2 

12 Reading Comprehension-Scientific Articles, Case Studies 2 

13 Job Application Letter and Curriculum Vitae 2 

 Total Number of Hours 30 

https://www.ted.com/talks
https://www.ielts.org/for-test-tasker/how-to-prepae
https://www.ets.org/toefl/test-takers/ibt/prepare
https://www.couresra.org/courses?query=business%20communication


Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24OEC904 Energy Management in Agriculture 3 0 0 3 

Pre-requisite   Syllabus Version 

 NIL    1.0 

Course Objectives 

The course is designed to: 

 Introduce students to the role of energy in agricultural production systems. 

 Create awareness of environmental and sustainability issues linked to agricultural energy 

use. 

 Familiarise learners with renewable energy options suitable for farms and rural 

communities. 

 Highlight simple energy conservation practices in agriculture and food systems. 

 Expose students to basic methods of assessing and improving farm energy use. 

Course Outcomes 

Upon completion of the course, the student should be able to: 

1. Describe the role of energy in agricultural production systems. 

2. Explain the relationship between agriculture, energy use, and environmental 

sustainability.  

3. Identify renewable energy technologies applicable to farming systems.  

4. Recognise common energy-saving practices in agricultural operations.  

5. Interpret basic farm energy use patterns and suggest simple improvement measures. 

Unit 1 ENERGY USE IN AGRICULTURE 9 Hours 

Role of energy in food production – Energy inputs in farming (human, animal, fuel, 

electricity) – Energy use in irrigation, machinery, and agro-processing – Rural energy 

demand – Concept of energy efficiency in agriculture – Introduction to energy indicators in 

farming systems. 

Unit 2 AGRICULTURE, ENERGY AND SUSTAINABILITY 9 Hours 

Energy–environment linkages – Carbon footprint of agriculture – Climate change and 

farming – Water–energy–food nexus – Sustainable agricultural practices – Energy use in 

modern vs. traditional farming systems. 

Unit 3 RENEWABLE ENERGY FOR FARMS 9 Hours 

Solar energy applications (drying, pumping, fencing, lighting) – Biogas from agricultural 

waste – Biomass and biofuels – Wind energy for water pumping – Small-scale renewable 

systems for rural livelihoods – Case studies of renewable adoption in agriculture. 

Unit 4 
ENERGY CONSERVATION IN AGRICULTURAL 

OPERATIONS 
9 Hours 

Efficient irrigation practices – Energy-efficient farm machinery – Conservation in post-

harvest handling – Cold storage and food processing energy use – Behavioural and 

management approaches to save energy on farms. 

 

Unit 5 INTRODUCTION TO FARM ENERGY ASSESSMENT 9 Hours 

Concept of energy audit – Identifying major energy-consuming farm activities – Simple 

methods of recording energy use – Basic energy flow representation – Opportunities for 

improving efficiency – Examples of farm energy improvement plans. 

  Total Lecture  45 Hours 

   



Textbooks 

1. Singh, S. & Mittal, J.P., Energy in Production Agriculture, Mittal Publications 

2. Rai, G.D., Non-Conventional Energy Sources, Khanna Publishers 

Reference Books 

1. Capehart, B.L., Turner, W.C., Kennedy, W., Guide to Energy Management, 8th Ed., 

2020. 

2. Twidell, J. & Weir, T., Renewable Energy Resources, latest edition. 

3. FAO Reports on Energy-Smart Agriculture. 

Evaluation Method: Continuous Assessment, End Semester Exams 

 



Dhanalakshmi Srinivasan University 

Samayapuram, Tiruchirappalli 

Course Code Course Name L T P C 

24OEC936 GREEN AND SUSTAINABLE ENERGY 3 0 0 3 

Pre-requisite  Syllabus Version 

Nil  1.0 

Course Objectives 
 To understand the nexus between energy, environment and sustainable development. 

 To study the importance of solar energy collection and storage. 

 To apply the principles of wind energy and biomass energy. 

 To study the concept of geothermal and ocean energy. 

 To study the concepts of green manufacturing systems. 

Course Outcomes 

After completion of this course, the student will be able to 

CO1     Understand the nexus between energy, environment and sustainable development. 

       CO2     Study the importance of solar energy collection and storage. 

CO3     Apply the principles of wind energy and biomass energy. 

CO4     Study the concept of geothermal and ocean energy. 

CO5     Study the concepts of green manufacturing systems. 

Unit 1 Energy 9 Hours 

Introduction to the nexus between energy- Environment and sustainable development-Energy sources 

over view and classification-Sun as the source of energy, fossil fuel reserves and resources - 

Overview of global/ India’s energy scenario. Energy consumption models – Specific Energy 

Consumption. 

Unit 2 Solar Energy 9 Hours 

Role and potential of new and renewable sources- Environmental impact of solar power- 

Instruments for measuring solar radiation and sun shine, solar radiation data- Photo voltaic energy 

conversion – types of PV cells- Flat plate and concentrating collectors- Classification of 

concentrating collectors- solar ponds, solar applications- Central power tower concept and solar 

chimney. 

Unit 3 Wind Energy & Bio-Mass Energy 9 Hours 

Sources and potentials, horizontal and vertical axis windmills, performance characteristics, betz 

criteria, types of winds, wind data measurement- Principles of bio-conversion, anaerobic/aerobic 

digestion, types of bio-gas digesters, gas yield, utilization for cooking, bio fuels, I.C. engine 

operation and economic aspects. 

Unit 4 Geothermal Energy & Ocean Energy 9 Hours 

Resources, types of wells, methods of harnessing the energy. OTEC, Principles of utilization, setting 

of OTEC plants, thermodynamic cycles. Tidal and wave energy:  Potential and 

conversion technique. 

Unit 5 Green Manufacturing Systems 9 Hours 

Environmental impact of the current manufacturing practices and systems-Benefits of green 

manufacturing systems- Design and implementation of efficient and sustainable green production 

systems with examples like environmental friendly machining, vegetable based cutting fluids, 

alternate casting and joining techniques, zero waste manufacturing. 

  Total Lecture Hours 45 Hours 



Text Books 

1. Non-Conventional Energy Resources- Khan B.H/ Tata McGraw Hill, New Delhi, 200 

2. Green Manufacturing Processes and Systems - J. Paulo Davim/Springer 2013. 

3. Rai , G.D.,”Non-Conventional sources of Energy”, Khanna Publishers ,5th Edition 2016. 

Reference Books 

1. Energy Management Strategies for Electric and Plug-in Hybrid Electric Vehicles Sheldon S. 

Williamson Springer 2013. 

2. Modern Electric Vehicle Technology C.C. Chan and K.T. Chau Oxford University 2001. 

3. Hybrid Electric Vehicles Principles And Applications With Practical Perspectives Chris Mi, M. 

Abul Masrur, David Wenzhong Gao Wiley Publication 2011. 

 



Dhanalakshmi Srinivasan University 

Tiruchirappalli - 621112 

Course Code Course Name L T P C 

24IOT509 DESIGN PROJECT 3 0 0 3 

Pre-requisite  Syllabus Version 

Basic Programming Knowledge  V 1.0 

Course Objectives 

● Understand the Fundamentals of Project Design 

● Explore IoT Architecture and Execution 

● Familiarize with Essential IoT Tools 

● Master Advanced IoT Concepts 

● Implement Real-World IoT Solutions. 

Course Outcomes 

     Upon completion of the course, students will be able to 

CO1: Explain the fundamental concepts of project design 

CO2: Design and implement IoT projects by utilizing appropriate communication   

          protocols, architecture, and deployment strategies. 

CO3: Utilize key IoT tools (hardware, software environments, version control, and  

          debugging tools) to develop functional IoT systems. 

CO4: Integrate IoT devices with cloud platforms and apply advanced IoT concepts such   

          as edge computing, data analytics, and machine learning. 

CO5: Collaborate effectively in teams to execute real-world IoT projects, adhering to  

          industry standards and best practices. 

Unit 1 INTRODUCTION TO PROJECT DESIGN 9 Hours 

Definition of a Project- Types of Projects- Project Life Cycle and Stakeholder Identification-Project 

Scope and Requirements Gathering- Work Breakdown Structure (WBS) and Project Planning 

Unit 2 PROJECT EXECUTION AND MONITORING 9 Hours 

Introduction to IoT Architecture and Components-Communication Protocols in IoT-Prototyping IoT 

Systems IoT Security and Data Privacy-Data Processing and Analytics in IoT-Testing and Debugging 

IoT Systems-IoT System Deployment. 

Unit 3 TOOLS IN DESIGN AND DEVELOPMENT 9 Hours 

Hardware-Arduino, Raspberry Pi, ESP8266/ESP32-Development Environments (Arduino IDE, 

Platform, Visual Studio Code)-Communication Protocols (MQTT, HTTP/HTTPS, CoAP)-Cloud 

Platforms-AWS IoT, Google Cloud IoT, Microsoft Azure IoT-Data Analytics and Visualization-

Grafana, Power BI, Tableau-Prototyping Tools-Fritzing, Tinkercad-Version Control (Git, GitHub, 

GitLab)-Testing and Debugging-Postman, Wireshark, Logic Analyzer-Project Management-

Simulation Tools-Cisco Packet Tracer, MATLAB/Simulink. 

 

Unit 4 ADVANCED IOT DESIGN AND DEVELOPMENT 9 Hours 

IoT Device Management and Maintenance-Integration of IoT with Cloud Computing-Edge 

Computing in IoT Systems-Advanced Data Analytics and Machine Learning in IoT-User Interface 

and Experience Design for IoT Applications-Sustainability and Ethical Considerations in IoT-

Emerging Trends and Future of IoT. 

 



Unit 5 REAL-WORLD PROJECT  APPLICATIONS 9 Hours 

Project Overview-Project Development Lifecycle-Collaboration and Teamwork in IoT Projects 

Industry Standards and Best Practices-Commercialization of IoT Projects-Real-World Case Studies 

and Success Stories-Future Trends in IoT and Career Opportunities 

                             Total Lecture Hours 45 Hours 

Text Books 

1.Designing the Internet of Things" by Adrian McEwen and Hakim Cassimally 

2.IoT Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of  

   Things" by David Hanes et al. 

3. The Internet of Things (MIT Press) by Samuel Greengard. 2. The Internet of Things (Connecting  

     objects to the web) by Hakima Chaouchi (Wiley Publications). 

Reference Books 

1.Internet of Things: A Hands-on Approach" by Arshdeep Bahga and Vijay Madisetti Universities  

   Press. 

2. Building the Web of Things: With Examples in Node.js and Raspberry Pi by Dominique D.   

   Guinard and Vlad M. Trifa Manning Publications, 1st Edition, 2016 

3.IoT Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things 

   Authors: David Hanes, Gonzalo Salgueiro, Patrick Grossetete 

 

 


