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Vision of the Institution 

IV To become a globally renowned institution in Engineering and Management, committed to 

providing holistic education that fosters research, innovation and sustainable development. 

 

Mission of the Institution 

IM 1 Deliver value-based quality education through modern pedagogy and experiential 

learning. 

IM 2 Enrich Engineering and Managerial Skills through cutting-edge laboratories to meet 

evolving global demands. 

IM 3 Empower research and innovation by integrating collaboration, social responsibility, and 

commitment to sustainable development. 

 

Vision of the Department / Programme: (Artificial Intelligence and Data Science) 

DV To create competent Artificial Intelligence and Data Science professionals through quality 

education, research, and industry collaboration for sustainable society. 

 

Mission of the Department / Programme: (Artificial Intelligence and Data Science) 

DM 1 Impart quality and value based education through experiential learning. 

DM 2 Promote multidisciplinary workforce through state-of-the-art resources and industrial 

partnership. 

DM 3 Empower research-driven culture and innovation to develop sustainable, data-driven 

solutions addressing the challenges of industry and society. 

 

Programme Educational Objectives (PEOs): (Artificial Intelligence and Data Science) 

The graduates of the programme will be able to 

PEO 1 Core Competency: Graduates will design intelligent automation and data-driven decision-

making techniques to develop sustainable solutions. 

PEO 2 Professionalism:  Graduates will integrate soft skills, and collaborate ethically in diverse 

professional and cross-functional teams. 

PEO 3 Career Development: Graduates will pursue higher studies, research, and innovation to 

create sustainable AI solutions for societal and industrial challenge. 
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Programme Outcomes (POs) of B.E. - Artificial Intelligence and Data Science  
 

Program Outcomes (POs) 

PO1 

Engineering Graduates will be able to: 

Engineering Knowledge: Apply knowledge of mathematics, natural science, computing, 

engineering fundamentals and an engineering specialization as specified in WK1 to WK4 

respectively to develop to the solution of complex engineering problems. 

PO2 

Problem Analysis: Identify, formulate, review research literature and analyze complex engineering   

problems   reaching   substantiated   conclusions   with   consideration   for sustainable 

development. (WK1 to WK4) 

PO3 

Design/Development of Solutions: Design creative solutions for complex engineering problems 

and design/develop systems/components/processes to meet identified needs with  

consideration  for  the  public  health  and  safety,  whole-life  cost,  net  zero  carbon, culture, 

society and environment as required. (WK5) 

PO4 

Conduct Investigations of Complex Problems: Conduct investigations of complex engineering 

problems using research-based knowledge including design of experiments, modelling, analysis & 

interpretation of data to provide valid conclusions. (WK8). 

PO5 

Engineering Tool Usage: Create, select and apply appropriate techniques, resources and modern 

engineering & IT tools, including prediction and modelling recognizing their limitations to solve 

complex engineering problems. (WK2 and WK6) 

PO6 

The Engineer and The World: Analyze and evaluate societal and environmental aspects while 

solving complex engineering problems for its impact on sustainability with reference to economy, 

health, safety, legal framework, culture and environment. (WK1, WK5, and WK7). 

PO7 
Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and 
inclusion; adhere to national & international laws. (WK9) 

PO8 
Individual and Collaborative Team work: Function effectively as an individual, and as a 

member or leader in diverse/multi-disciplinary teams. 

PO9 

Communication:   Communicate   effectively   and   inclusively   within   the   engineering community 

and society at large, such as being able to comprehend and write effective reports and design 

documentation, make effective presentations considering cultural, language, and learning 

differences 

PO10 

Project Management and Finance: Apply knowledge and understanding of engineering 

management principles and economic decision-making and apply these to one’s own work, as a 

member and leader in a team, and to manage projects and in multidisciplinary environments. 

PO11 

Life-Long Learning: Recognize the need for, and have the preparation and ability for i) independent 

and life-long learning ii) adaptability to new and emerging technologies and iii) critical thinking 

in the broadest context of technological change. (WK8) 

Program Specific Outcomes (PSOs) 

PSO1 Computer Vision: Apply AI techniques to build intelligent systems for computer vision, image 

processing, deep learning, and natural language processing. 

PSO2 
Data Analytics and Decision Making: Apply data analytics techniques like statistical modeling, 

machine learning, and visualization to derive actionable insights and support decision-making. 
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K. S. R COLLEGE OF ENGINEERING  
An Autonomous Institution 

Approved by AICTE and Affiliated to Anna University, Chennai 
Accredited by NAAC (‘A++’ Grade)  

 

Curriculum 
UG 

R - 2024 

Department Department of Artificial Intelligence and Data Science 

Programme B.Tech. Artificial Intelligence and Data Science 

SEMESTER I 

S. 

No. 

Course 

Code 
Course Title Category 

Periods /  Semester C= 

T/30 

Max. Marks 

L T P SL Tot CA ES Tot 

Induction Programme - - - - -  - - - - 

THEORY COURSES 

1 24ENT19 Professional Communication HSMC 45 0 0 45 90 3 40 60 100 

2 24EET06 
Basics of Electrical and Electronics 

Engineering 
ESC 45 0 0 45 90 3 40 60 100 

3 24GET19 தமிழ்மரபு/ Heritage of Tamils HSMC 15 0 0 15 30 1 40 60 100 

THEORY COURSES WITH LABORATORY COMPONENT 

4 24ITI16 Programming for Problem Solving ESC 15 0 90 15 120 4 50 50 100 

5 24MAI19 Matrices and Calculus BSC 45 0 30 45 120 4 50 50 100 

6 24CHI06 Chemistry for Engineers BSC 45 0 30 45 120 4 50 50 100 

LABORATORY COURSES 

8 24MEP16 Engineering Graphics Laboratory ESC 15 0 30 15 60 2 60 40 100 

9 24GEP16 Engineering Experience Laboratory ESC 0 0 30 0 30 1 60 40 100 

EMPLOYABILITY ENHANCEMENT COURSE 

10 24SDP19 Soft Skills Development - I EEC 0 0 30 0 30 1 60 40 100 

TOTAL 225 0 240 225 690 23 1000 
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SEMESTER II 

S. 
No. 

Course 
Code 

Course Title Category 
Periods / Semester 

C= 
T/30 

Max. Marks 

L T P SL Tot 
CA ES Tot 

THEORY COURSES 

1 24CST21 Design Thinking PCC 30 0 0 30 60 2 40 60 100 

2 24GET29 
தமிழரும் 

ததொழில்நுட்பமும்/ 
 Tamils and Technology  

HSMC 15 0 0 15 30 1 40 60 100 

THEORY COURSES WITH LABORATORY COMPONENT 

3 24CSI29 Python Programming PCC 15 0 90 15 120 4 50 50 100 

4 24MAI29 Probability and Statistics BSC 45 0 30 45 120 4 50 50 100 

5 24PHI07 Engineering Physics BSC 45 0 30 45 120 4 50 50 100 

6 24ECI26 
Digital Principles and System 
Design 

ESC 45 0 30 45 120 4 50 50 100 

LABORATORY COURSES 

7 24ENP29 
Professional Communication 
Laboratory 

HSMC 0 0 30 0 30 1 60 40 100 

EMPLOYABILITY ENHANCEMENT COURSE 

8 24SDP29 Soft Skills Development - II EEC 0 0 30 0 30 1 60 40 100 

MANDATORY COURSE 

9  Mandatory Course - I MC 15 0 0 15 30 0 - - - 

TOTAL 210 0 240 210 660 21 800 
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24ITI16 PROGRAMMING FOR PROBLEM SOLVING 
Category L T P SL      C 

PCC 15 0 90 15      4 

  PREREQUISITE: 
 A basic grasp of computer concepts is essential. Familiarity with logical thinking and simple algorithm 
design is recommended.  

  OBJECTIVES: 
To enable students to understand the fundamentals of C programming and develop problem-solving 
skills. The course focuses on writing structured programs using control statements, functions, arrays, 
pointers, structures, and file operations.   

UNIT - I C PROGRAMMING BASICS (21) 

Structure of a C program - C Character set, Identifies and Keywords, Data Types, Declarations, 
Expressions, Statements and Symbolic constants, Operators - Arithmetic Operators - Unary operators - 
Relational and Logical Operators - Assignment operators - Conditional operators. Unformatted and 
formatted Input/Output functions, preprocessor directives and storage classes.                      (Theory-3) 

    List of Exercise: 
1 Display Student Details Using Formatted I/O 
2 Arithmetic Operations on Two Numbers 
3 Check Whether a Number is Positive, Negative, or Zero 
4 Find the Greatest of Three Numbers 
5 Grade Calculation Using Conditional Operator 
6 Temperature Conversion Between Celsius and Fahrenheit 
7 Determine Whether a Number is Odd or Even 
8 Character Classification: Letter, Digit, or Symbol 
9 Demonstrate Use of Storage Classes in C 
10 Macro Definition and Preprocessor Directive Example                                            (Laboratory-18) 

UNIT - II CONTROL STATEMENTS, ARRAYS AND STRING (21) 

Conditional statements, Unconditional statements, branching and looping statements - Arrays - 
Initialization - Declaration - One dimensional and Two-dimensional arrays. String- String operations - 
String Arrays. Simple programs- sorting- searching - matrix operations.                                       (Theory-3) 

 List of Exercise:      
1 Check Whether a Number is Prime Using Looping Statements 
2 Generate Fibonacci Series Using Conditional and Looping Constructs 
3 Find Factorial of a Number Using while and for Loops 
4 Sum and Average of Elements in a One-Dimensional Array 
5 Find the Largest and Smallest Elements in an Array 
6 Sort Array Elements in Ascending Order (Bubble Sort) 
7 Search for an Element in an Array Using Linear Search 
8 Matrix Addition and Subtraction Using Two-Dimensional Arrays 
9 Perform Matrix Multiplication Using Nested Loops 
10 String Manipulation: Concatenate, Reverse, and Find Length of a String 

                                                                                                                                          (Laboratory-18) 
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UNIT - III FUNCTIONS AND POINTERS (21) 

Function - Library functions and user-defined functions - Function prototypes and function definitions - 
Call by value - Call by reference - Recursion - Pointers - Definition - Initialization - Pointers arithmetic - 
Pointers and arrays - Pointers and Functions - Dynamic memory Allocation - Example Programs.  
          (Theory-3) 

List of Exercise:   
1 Create and Use User-Defined Functions for Basic Arithmetic Operations 
2 Demonstrate Call by Value and Call by Reference Using Swap Function 
3 Find Factorial of a Number Using Recursion 
4 Generate Fibonacci Series Using Recursive Function 
5 Count Vowels and Consonants in a String Using User-Defined Function 
6 Demonstrate Pointer Arithmetic with Arrays 
7 Pass Arrays to Functions Using Pointers 
8 Access and Modify Array Elements Using Pointers 
9 Allocate and Free Memory Using malloc, calloc, and free 
10 Create a Program Using Function Pointer for Menu-Driven Operations     

                                                                                                                                        (Laboratory-18)   

UNIT - IV STRUCTURES AND UNIONS (21) 

Need for structure data type - structure definition - Structure declaration - Structure within a structure 
- Passing structures to functions - Array of structures - Pointers to structures - Union - Programs using 
structures and Unions.                                                                                                                (Theory-3) 
List of Exercise:  

1 Define and Display Student Details Using Structure 
2 Calculate and Display Employee Salary Using Structure 
3 Store and Display Book Details Using Array of Structures 
4 Pass Structure Variables to Functions for Processing Student Marks 
5 Nested Structure Example: Store and Display Address Information 
6 Use Pointer to Structure to Access and Modify Data 
7 Create a Program to Sort Student Records Using Array of Structures 
8 Compare Two Dates Using Structures 
9 Demonstrate the Use of Union to Store Multiple Data Types 
10 Create a Program Using Structure to Perform Complex Number Addition              (Laboratory-18)                                                                                                                                                          

UNIT - V FILE MANIPULATIONS (21) 

Files-File operations- Binary files and text files - Types of File Processing-Sequential access -Random 
Access File - Command line arguments. Case Studies: GEMINI Operating System.                  (Theory-3) 

List of Exercise: 
1 Write and Read Data from a Text File 
2 Append New Records to an Existing Text File 
3 Count the Number of Characters, Words, and Lines in a File 
4 Copy Contents from One File to Another 
5 Store and Retrieve Student Records Using Binary Files 
6 Search a Specific Record in a Binary File (Random Access) 
7 Update a Record in a Binary File Using File Pointers 
8 Delete a Specific Record from a File Using Temporary File Technique 
9 Display File Content Using Command Line Arguments 
10 Merge Two Text Files into a Single File Using File Operations 

(Laboratory-18)  
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COURSE OUTCOMES: 
At the end of the course, the students will be able to: 

COs Course Outcome Cognitive Level 

CO1 Explain the use of console input and output functions in C programs. Understand 

CO2 
Construct C programs using arrays, decision-making, and looping 
statements to solve basic problems. 

Apply 

CO3 
Differentiate between call by value and call by reference while using 
functions and pointers in C. 

Analyze 

CO4 
Implement real-time applications using structures and unions to 
manage and organize complex data. 

Apply 

CO5 
Assess the effectiveness of different file handling methods for 
managing data in real-time applications. 

Evaluate 

TEXT BOOKS: 
1. Deitel and Deitel, "C How to Program", Pearson Education, New Delhi, 2011. 
2. Yashavant P. Kanetkar. "Let Us C", BPB Publications, 14th edition, 2016. 

REFERENCES: 
1. Kernighan,B.W and Ritchie,D.M, "The C Programming language", Second Edition, Pearson 

Education, 2006.  
2. Byron S Gottfried, "Programming with C", Schaum's Outlines, Second Edition, Tata McGraw-Hill, 

2006.  
3. Anita Goel and Ajay Mittal, "Computer Fundamentals and Programming in C", Dorling Kindersley 

(India) Pvt. Ltd., Pearson Education in South Asia, 2011.  
4. E. Balagurusamy, "Programming in ANSI C", seventh edition, Tata McGraw Hill, 2016. 
5. Ashok N.Kamathane, ‘Computer Programming, Pearson Education, India, Third Edition ,2015. 

Mapping of COs with POs and PSOs 

COs/ 
POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

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

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

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

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

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

1 - Low, 2 - Medium, 3 – High 
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24CST21 DESIGN THINKING 
Category L T P SL C 

PCC 30 0 0 30 2 

(COMMON TO AI&DS, CSE,CSE(CS),CSE(IOT) and IT) 

PRE-REQUISITE 

Students are expected to have an empathetic mindset to help them understand users, a curious 

mindset to explore and questions assumptions, a collaborative mindset for interdisciplinary 

teamwork, an iterative approach for refining ideas and creativity to generate innovative solutions 

 

OBJECTIVES 

To equip students with knowledge and skills in Design Thinking by introducing its fundamental 
principles and guiding them through the stages of Feel, Define, Divergence and Convergence and 
Communication using practical tools and case studies to encourage creative problem solving and 
user centered innovation 

UNIT - I FUNDAMENTALS OF DESIGN THINKING (6) 

What is Design Thinking? – When to use Design Thinking? – How to do it? – Who are involved in 

this? – Design The Thinking – Personal Visualization, The Wheel of Life & Balancing Priorities – 

Appreciating ‘Design’ – The 3 Laws of Design Thinking. 

UNIT - II STEP 1: THE ‘FEEL’ STAGE (6) 

What is this stage about? – What role does a Design Thinker play in this stage?  Tools – What is the 

purpose in this stage? – Persona – Journey Mapping – Stakeholder Mapping & CATWOE Analysis – 

Cartographic Perspective (L0) – Empathy Map – Case Study: Understanding the Stakeholders. 

UNIT - III STEP 2: THE ‘DEFINE’ STAGE (6) 

What is this stage about? – What role does a Design Thinker play in this stage? – What is the most 

important aspect of this stage? – Tools – What is the purpose in this stage? – Five-Whys – Anti-

Pattern – Paraphrasing the Problem – Challenge Mapping – LORD: Definitive skill set for a Design 

Thinker – Case Study: Relooking at the Problem. 

UNIT - IV STEP 3: THE ‘DIVERGENCE’ &‘CONVERGENCE’ STAGE (6) 

What is this stage about? – What role does a Design Thinker play in this stage? – What is the most 

important aspect of this stage? – Tools – What is the purpose in this stage? – Brainstorming – 

Metaphor – Random Association Technique – End-State Visualization – 10gm-100gm-1000gm – 

Prototyping – Wire framing for digital products – Case Study: Prototyping and Communicating for 

Effective Outcome. 

UNIT - V STEP 5: THE ‘COMMUNICATION’ STAGE (6) 

What is this stage about? – What role does a Design Thinker play in this stage? – What is the most 

important aspect of this stage? – Tools – What is the purpose in this stage? – The 4Cs Framework – 

Naming – Packaging – Story boarding – Presentation – Distribution. 

L=30, T=0, P=0, TOTAL:  30 PERIODS 
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COURSE OUTCOMES: 

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

COs Course Outcome Cognitive Level 

CO1 
Summarize the key principles of design thinking and their relevance to 
real-world problem contexts. 

Understand 

CO2 
Interpret the significance of a design mindset in fostering creativity and 

innovation. 
Understand 

CO3 
Apply design thinking methods effectively at each stage of the problem-

solving process. 
Apply 

CO4 
Implement the phases of design thinking to address complex challenges 
systematically. 

Apply 

CO5 
Execute design thinking techniques and tools to create, test, and refine 

potential solutions. 
Apply 

TEXT BOOKS:  

1. UnMukt – The Science & Art of Design Thinking, Arun Jain 

2. Don Norman, The Design of Everyday Things, MIT Press, 2013 

3. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and inspires 

innovation, Harper Collins Publishers Ltd, New York, First Edition, 2009. 

REFERENCES:  

1. Chrisitan Mueller-Roterberg, Handbook of Design Thinking – Tips & Tools for how to design 

thinking, kindle Direct Publishing, First Edition, 2018. 

2. Johnny Schneider, Understanding Design Thinking, Lean and Agile, O’Reilly Media, 

California, First Edition, 2017 

3. Roger Martin, The Design of Business, Why Design Thinking is the next competitive 

advantage, Harvard Business Press, United States, First Edition, 2009. 

4. Idris Mootee, Design Thinking for Strategic Innovation, John Wiley & Sons Inc, New Jersey, 

First Edition,2013. 

Mapping of COs with POs and PSOs 

COs

/ 

POs 

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

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

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

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

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

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

1-low, 2-medium, 3-high 
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TEXT BOOKS: 
1. Yashwant Kanetkar, Aditya Kanetkar, “Let Us Python”, BPB Publications, 5th Edition ,2023 
2. Wesley J.Chun, “Core Python Programming”, Pearson Education, 2nd Edition, 2017 

REFERENCES: 

1. Robert Oliver, “Python Quick Start Guide: The Simplified Beginner's Guide to Python Programming 

Using Hands-On Projects and Real-World Applications”, Clyde Bank Media LLC,1st Edition, 2023 

2. Allen B. Downey, “Think Python”, O’Reilly Media, 2nd Edition, 2016. 

3. David Beazley, Brian K. Jones, “Python Cookbook”, O'Reilly Media, 3rd Edition, 2013 

4. Mark Lutz, “Python Pocket Reference”, O'Reilly Media,5th Edition, 2014 

5. www.python.org 

6. https://onlinecourses.swayam2.ac.in/cec22_cs20/preview 

Mapping of COs with POs and PSOs 

COs/ 
POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO 11    PSO 1  PSO 2 

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

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

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

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

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

1-low, 2-medium, 3-high 
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