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Vision Statement of RCET 

To be an academic institute of continuous excellence towards education and research in 

rural regime and provide service to nation in terms of nurturing potentially higher social, 

ethical and engineering companion graduands. 

 

 

Mission Statement of  RCET 

To foster and promote technically competent graduands by imparting the state of art 

Engineering education in rural regime. To enunciate research assisted scientific learning 

by dissemination of knowledge towards science, agriculture, industry and national 

security. 

 

Vision of the Department 

Our Vision is to emerge as a Centre of Excellence and Research in the field of Computer 

Education and Application with distinct identity and character in all areas of its 

dimensions. 

 

Mission of the Department 

Our Mission is to provide very high quality education in Computer Applications and 

thereby develop a new and smart generation of Computer Application Professionals with 

proper transformation of leadership, commitment and moral values. 
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

Graduates will be able to: 

I. Apply their computing skills to analyse, design and develop innovative software 

products to meet the industry needs and excel as software professionals. 

II. Pursue lifelong learning and do research in the computing field based on solid 

technical foundations. 

III. Communicate and function effectively in teams in multidisciplinary fields within the 

global, societal and environmental context. 

IV. Exhibit professional integrity, ethics and an understanding of responsibility to 

contribute technical solutions for the sustainable development of society. 



Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

 

 

 

PROGRAMME OUTCOMES (POs) 

PO1 (Foundation Knowledge): Apply knowledge of mathematics, programming logic 

and coding fundamentals for solution architecture and problem solving. 

PO2 (Problem Analysis): Identify, review, formulate and analyze problems for 

primarily focusing on customer requirements using critical thinking frameworks. 

PO3 (Development of Solutions): Design, Develop and investigate problems with as an 

innovative approach for solutions incorporating ESG/SDG goals. 

PO4 (Modern tool usage): Select, adopt and apply modern computational tools such as 

development of algorithms with an understanding of the limitations including human 

biases. 

PO5 (Individual and Team work): Function and communicate effectively as an 

individual or a team leader in diverse and multidisciplinary groups. Use methodologies 

such as agile. 

PO6 (Project Management and Finance): Use the principles of project management 

such as scheduling, work break down structure and be conversant with the principles of 

finance for profitable project management. 

PO7 (Ethics): Commit to professional ethics in managing software projects with 

financial aspects. Learn to use new technologies for cyber security and insulate customers 

from malware. 

PO8 (Lifelong learning): Change management skill and the ability to learn, keep up 

with contemporary technologies and ways of working. 
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CREDIT INFO 

Sl.No Category Credits 

1. Foundation Courses (FC) 4 

2. Professional Core Courses (PCC) 53 

3. Professional Electives Courses (PEC) 12 

4. Open Electives Courses (OEC) 3 

5. Employability Enhancement Courses (EEC) 16 

6. Mandatory Courses (MNC) 0 

Total Credits 88 
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Foundation Courses (FC) 

S.No Course 

Code 

Course Title Course 

Type 

L T P Credit 

1. 24CA101 Mathematical Foundations 

for Computer Applications FC 3 1 0 4 

Professional Core Courses (PCC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA102 Advanced Data Structures 

And Algorithms PCC 3 0 0 3 

2. 24CA103 Unix Architecture And 

Programming PCC 3 1 0 4 

3. 24CA104 Web Application 
Development PCC 3 0 2 4 

4. 24CA105 Accounting and Financial 
Management PCC 3 0 0 3 

5. 24CA106 Python Programming PCC 3 0 0 3 

6. 24CA131 Advanced Data Structures And 

Algorithms Laboratory PCC 0 0 4 2 

7. 24CA132 Python Programming 

Laboratory PCC 0 0 2 1 

8. 24CA201 Object Oriented 
Programming Using Java PCC 3 0 0 3 

9. 24CA202 Cloud Computing 
Technologies PCC 3 0 0 3 

10. 24CA203 Artificial Intelligence PCC 3 0 0 3 

11. 24CA204 Software Engineering 

Methodologies PCC 3 0 0 3 

12. 24CA205 Mobile Application 

Development PCC 3 0 0 3 

13. 24CA206 Full Stack Web Development PCC 3 0 0 3 

14. 24CA231 Full Stack Web Development 

Laboratory PCC 0 0 4 2 

15. 24CA232 Java Programming 
Laboratory PCC 0 0 4 2 

16. 24CA233 Mobile Application 

Development Laboratory PCC 0 0 4 2 

17. 24CA301 Machine Learning PCC 3 0 2 4 

18. 24CA302 Internet Of Things PCC 3 0 0 3 

19. 24CA331 Advanced Java programming 
Laboratory PCC 0 0 2 1 

20. 24CA332 Internet Of Things 

Laboratory PCC 0 0 2 1 
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Professional Electives Courses I - DATABASES AND ANALYTICS (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA303 Distributed Databases PEC 3 0 0 3 

2. 24CA304 NoSQL Databases PEC 3 0 0 3 

3. 24CA305 XML and Web Services PEC 3 0 0 3 

4. 24CA306 Information Retrieval PEC 3 0 0 3 

5. 24CA307 Big data Analytics PEC 3 0 0 3 

6. 24CA308 Statistics Using R 

Programming 
PEC 3 0 0 3 

Professional Electives Courses II - FRAMEWORK AND SOFTWAREPROCESS 

(PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA311 Software Project Management PEC 3 0 0 3 

2. 24CA312 Software Quality Management PEC 3 0 0 3 

3. 24CA313 Software Testing PEC 3 0 0 3 

4. 24CA314 MS Bot Framework PEC 3 0 0 3 

5. 24CA315 C# and .Net Framework PEC 3 0 0 3 

6. 24CA316 Object Oriented Software 

Engineering 
PEC 

3 0 0 3 

 

Professional Electives Courses III - DATA SCIENCE (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA321 Data Analytics and 

Visualization 
PEC 3 0 0 3 

2. 24CA322 Data Mining & Data 
Warehousing 

PEC 3 0 0 3 

3. 24CA323 Data Analytics with Python PEC 3 0 0 3 

4. 24CA324 Neural Networks PEC 3 0 0 3 

5. 24CA325 Deep Learning PEC 3 0 0 3 

6. 24CA326 Digital Image Processing PEC 3 0 0 3 

Professional Electives Courses IV - SECURITY AND NETWORK (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA341 Cryptography and Network 

Security 
PEC 

3 0 0 3 

2. 24CA342 Cyber Security PEC 3 0 0 3 

3. 24CA343 Introduction to Block chain and 

Applications 
PEC 3 0 0 3 

4. 24CA344 Computer Networks PEC 3 0 0 3 

5. 24CA345 Wireless Communication 

Networks 
PEC 

3 0 0 3 

6. 24CA346 Distributed Systems PEC 3 0 0 3 
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Open Elective (OEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA371 Data Analysis OEC 3 0 0 3 

2. 24CA372 Optimization Techniques OEC 3 0 0 3 

3. 24CA373 Graph Theory OEC 3 0 0 3 

4. 24CA374 Stochastic and Random Process OEC 3 0 0 3 

5. 24CA375 Number Theory and Queuing 
Theory 

OEC 3 0 0 3 

6. 24CA376 Numerical Methods OEC 3 0 0 3 

Employability Enhancement Courses (EEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA151 Professional communication- 

I EEC 0 0 2 1 

2. 24CA351 Professional communication- 

II EEC 0 0 2 1 

3. 24CA352 Mini Project / Internship $ EEC 0 0 0 2 

4. 24CA451 PROJECT WORK EEC 0 0 24 12 
 

Mandatory Courses (MNC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24MX501 English for Research Paper 

Writing MNC 2 0 0 0 

2. 24MX502 Disaster Management MNC 2 0 0 0 

3. 24MX503 Constitution of India MNC 2 0 0 0 

4. 24MX504 நற்றமிழ் இலக்கியம் MNC 2 0 0 0 

Bridge Courses 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

Classes are to be conducted and completed before the start of the class of first 
semester, Examinations will be conducted along with first semester 

1. 24BX001 Data Structures and 

Algorithms 

 
3 0 2 4 

2. 24BX002 Problem Solving and 

Programming in C 

 
3 0 2 4 

Classes are to be conducted and completed before the start of the class of second 
semester, Examinations will be conducted along with second semester 

1. 24BX101 Introduction to Computer 

Organization and Operating 

Systems 

 

3 0 0 3 

2. 24BX102 Database Management 

Systems 

 
3 0 2 4 
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Classes are to be conducted and completed before the start of the class of third 
semester, Examinations will be conducted along with third semester 

1. 24BX201 Mathematical Foundations of 

Computer Science 

 
3 0 0 3 

2. 24BX202 Basics of Computer 

Networks 

 
3 0 0 3 
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SCHEME OF INSTRUCTION FOR FIRST YEAR MCA 

 

I SEMESTER 

 

Sl.no 
Course 

code 
Course title Category L T P C 

FOUNDATION COURSES 

1. 24CA101 
Mathematical Foundations 
for Computer Applications 

FC 3 1 0 4 

THEORY COURSES 

2. 24CA102 
Advanced Data Structures 
And Algorithms 

PCC 3 0 0 3 

3. 24CA103 
Unix Architecture And 
Programming 

PCC 3 1 0 4 

4. 24CA105 
Accounting and Financial 

Management 
PCC 3 0 0 3 

5. 24CA106 Python Programming PCC 3 0 0 3 

THEORY COURSE WITH LABORATORYCOMPONENT 

6. 24CA104 
Web Application 
Development 

PCC 3 0 2 4 

LABORATORY COURSES 

7. 24CA131 
Advanced Data Structures And 
Algorithms Laboratory 

PCC 0 0 4 2 

8. 24CA132 
Python Programming 
Laboratory 

PCC 0 0 2 1 

EMPLOYABILITY ENHANCEMENT COURSES 

9. 24CA151 Professional communication-I EEC 0 0 2 1 

TOTAL  18 2 10 25 

Bridge Courses 

10. 24BX001 Data Structures and Algorithms  3 0 2 4 

11 24BX002 Problem Solving and Programming in C  3 0 2 4 



Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

 

 

 

II SEMESTER 

 

Sl.no 
Course 

code 
Course title Category L T P C 

THEORY COURSES 

1. 24CA201 
Object Oriented 

Programming Using Java 
PCC 3 0 0 3 

2. 24CA202 
Cloud Computing 

Technologies 
PCC 3 0 0 3 

3. 24CA203 Artificial Intelligence PCC 3 0 0 3 

4. 24CA204 
Software Engineering 

Methodologies 
PCC 3 0 0 3 

5. 24CA205 
Mobile Application 

Development 
PCC 3 0 0 3 

6. 24CA206 Full Stack Web Development PCC 3 0 0 3 

LABORATORY COURSES 

7. 24CA231 
Full Stack Web Development 

Laboratory 
PCC 0 0 4 2 

8. 24CA232 
Java Programming 

Laboratory 
PCC 0 0 4 2 

9. 24CA233 
Mobile Application 

Development Laboratory 
PCC 0 0 4 2 

TOTAL  18 0 12 24 

Bridge Courses 

10. 24BX101 Introduction to Computer Organization 
and Operating Systems 

 3 0 0 3 

11. 24BX102 Database Management Systems  3 0 2 4 
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Course Code: 24CA101 Course Title: 
Mathematical Foundations for Computer 
Applications 

Credits: 4 L – T – P 3 – 1 – 0 

 

Course objectives: 

 To perform the operations associated with sets, functions, and relations. 

 To learn logic and recursive functions and the basics of combinatory. 

 To learn the basic graph theory and apply the graph centralities to some data sets. 

Teaching-Learning Process: 

These are sample strategies which teachers can use to accelerate the attainment of the various course 

outcomes. 

 Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

 Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather 

than simply recall it. 

 Topics will be introduced in a multiple representation and encourage the students to 

come up with their own creative ways to solve them. 

 Discuss how every concept can be applied to the real world and when that's possible, it helps to 

improve the students' understanding. 

 

UNIT I – Set Theory and Matrices [12 

hours] 

Operations on sets - Cardinality of sets – Inclusion - Exclusion principle - Pigeonhole principle - 

Matrices: Finding Eigen values and Eigen vectors. 

 

UNIT II – Mathematical Logic 
[12 

hours] 

Logic - Prepositional Equivalence - Predicate and Quantifiers - Recursive Definitions and Recursive 

Algorithms - Basics of Counting - Pigeonhole Principle - Permutation and Combinations. 

 

UNIT III – Relations and Functions 
[12 

hours] 

Relations and Their Properties - n-array Relations and Their Application - Representing Relations, 

Closures of Relations, Equivalence Relations - Partial Orderings – Functions: Domain and Range of 

function, Types of functions 
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UNIT IV – Graph Theory 
[12 

hours] 

Introduction to Graphs - Graph Operations - Graph Isomorphism, Connectivity - Graph centralities: 

Degree and distance-based centralities - Clustering and Eigenvalue centralities - Euler and Hamilton 

Paths 

 

UNIT V – Boolean Algebra 
[12 

hours] 

Lattices - Definition and properties - special lattices - Boolean algebra - Boolean forms and free 

Boolean algebra - Boolean Expressions, Boolean forms and free Boolean algebra 

                                            Total   60 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Apply the fundamentals of set theory and matrices for Engineering problems K3 

CO2 Solve the given real time problems by applying the Mathematical logic concepts. K3 

CO3 Use the relation matrix to check equivalence relation. K3 

CO4 
Obtain isomorphism of graphs and spanning tree of a given graph using DFS / 

BFS. 

Also determine minimal spanning tree of a given graph. 

K3 

CO5 Apply the properties of Boolean algebra in minimization of switching circuits. K3 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 - - - - 3 

CO2 3 2 2 - - - - 3 

CO3 3 3 2 - - - - 3 

CO4 3 3 2 - - - - 3 

CO5 3 3 2 - - - - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
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Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 
CIE – I 100 50  

 

 

100 

 

 

 

40 

Examination 

(CIE) 
CIE – II 100 

 

MCQ 20 10 

Skill Assessment - I 40  

40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination I II 

Remember 20 20 20 

Understand 40 20 20 

Apply 40 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Ralph P Grimaldi, “Discrete and Computational Mathematics: An applied introduction”, Pearson 

Education, 5th Edition, (2007). 

2. Keneth. H. Rosen, Discrete Mathematics and its Applications, 6th Edition, Tata McGraw-Hill, 

2009. 

3. Narsingh Deo, Graph Theory with Applications to Engineering and Computer Science, Prentice 

Hall of India, 2006. 

4. C. Liu, “Elements of Discrete Mathematics: A Computer Oriented Approach”, McGraw-Hill, 4th 

Edition (2012) 
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Equivalent NPTEL/SWAYAM Courses 
 

S.No. Course Title Course Instructor 
Host 

Institute 

1 Discrete Mathematics Dr. Aditi Gangopadhyay 

Dr. Sugata Gangopadhyay 
IIT Roorkee 

 

2 
Advanced Engineering 

Mathematics 

Dr. P. Panigrahi 

Prof. J. Kumar 

Prof. P.D. Srivastava 
Prof. Somesh Kumar 

 

 

IIT Kanpur 

 

Web Links and Video Lectures (E-Resources): 

1. Principle of Inclusion and Exclusion 

https://www.nptelvideos.com/lecture.php?id=13710 

2. System of Linear Equations, Eigenvalues and Eigenvectors: 

https://www.nptelvideos.com/lecture.php?id=13416 

3. Graph Theory 

https://www.nptelvideos.com/lecture.php?id=13728 

 

Course Code: 24CA102 Course Title: Advanced Data Structures and Algorithms 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

 To understand the concept of data structures. 

 To learn and use hierarchical data structures and its operations. 

 To identify the usage of Tree, graph and its applications. 

 To select and design data structures and algorithms that is appropriate for problems. 

 To study about Back Tracking and Branch and Bound Technique 

https://www.nptelvideos.com/lecture.php?id=13710
https://www.nptelvideos.com/lecture.php?id=13416
https://www.nptelvideos.com/lecture.php?id=13728
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Introduction [9 hours] 

Data structures - Abstract data types - Primitive data structures- – Performance analysis – Space 

complexity – Time complexity – Asymptotic notations – Performance measurement – Array as an 

abstract data type– Polynomial as an abstract data type- Sparse matrix abstract data type – String 

abstract data type. 

 

UNIT II – Stack, Queue And Linked List [9 hours] 

The Stack abstract data type- The queue abstract data type- A mazing problem- Evaluation of 

expressions - Evaluating postfix expression – Infix to postfix- Multiple stacks and queues -Singly 

linked lists - Dynamically linked stacks and queues- Doubly linked lists. 

 

UNIT III – Trees And Graph [9 hours] 

Introduction – Binary trees –The ADT – Properties of binary trees–Binary tree representations – 

Binary tree traversals – Inorder traversal – Preorder traversal – Postorder traversal – Binary search 

trees. GRAPHS - Graph representations - Graph operations – Minimum cost spanning tree -Shortest 

paths and transitive closure. 

 

UNIT IV – Divide &Conquer, Greedy And Dynamic Programming [10 hours] 

Divide and conquer: Merge sort - Quick sort - Binary search. Greedy method: Knapsack problem- Job 

sequencing with deadlines -Minimum cost spanning tree – Single source shortest path. dynamic 

programming: All pair shortest path- Knapsack problem – Traveling salesman problem -Flow shop 

scheduling. 

 

UNIT V – Backtracking and Branch and Bound [8 hours] 

Backtracking: N-Queens problem - Hamiltonian cycles – Graph coloring –Sum of subset. Branch and 

bound: The method – FIFO branch and bound- LC branch and bound – 0/1 Knapsack problem - 

Traveling salesman problem. 

                                                                                                                          Total   45 Hours 
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Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Infer the concepts of data types and linear structures to solve array related 

problems. 
K2 

CO2 
Apply stack and queue data structures for storing and retrieving the values 

in the complex problems. 
K3 

CO3 Interpret the concept of non-linear data structures for tree and graph 

traversal. 

K2 

CO4 
Illustrate the idea of greedy and dynamic programming technique for 

solving complex problems. 
K2 

CO5 Apply graph technique to solve back tracking and branch and bound 

problems. 

K3 

 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 3 1 - - - 3 

CO2 3 2 3 1 - - - 3 

CO3 3 3 2 1 - - - 3 

CO4 3 3 2 1 - - - 3 

CO5 3 3 2 1 - - - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 
 

Component Type of assessment Max 

Marks 

Reduced 

Marks 

Total Final 

marks 

 

 

 

 

Continuous Internal 

Examination (CIE) 

CIE – I 100 50  

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 

  

100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Ellis Horowitz, Sartaj Sahani, Susan Anderson-Freed, “Fundamentals of Data Structures in C”, 

Universities Press (India) Private Limited, Hyderabad. 

2. Ellis Horowitz and Sartaj Sahani, “Fundamentals of Computer Algorithms”, Computer Science Press 

Inc., Galgotia Book Sources Publications, New Delhi, 2014. 

Reference Books: 

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

Algorithms”, The MIT Press, 2022. 

2. Tanaenbaum A. S., Langram Y. Augestein M. J., “Data Structures using C” Pearson Education, 

2004. 

3. T.H. Cormen, C.E.Leiserson, R.L. Rivest and C.Stein, "Introduction to Algorithms", Prentice Hall 

of India, 3rd Edition, 2012. 

4. Mark Allen Weiss, “Data Structures and Algorithms in C++”, Pearson Education, 3rd Edition, 

2009. 

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

Education, Reprint 2006. 

Web Links and Video Lectures (E-Resources): 

1. A Basic Course on Data Structures and Algorithms:  https://nptel.ac.in/courses/106102064 

2. Data Structures and Program Methodology: https://nptel.ac.in/courses/106103069 

3. Programming, Data structures and Algorithms: https://nptel.ac.in/courses/106106133 
 

 

 

 

 

https://nptel.ac.in/courses/106102064
https://nptel.ac.in/courses/106103069
https://nptel.ac.in/courses/106106133
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Course Code: 24CA103 Course Title: Unix Architecture and Programming 

Credits: 4 L – T – P 3-1-0 

Course objectives: 

To impart knowledge on the 

 To learn the basic concepts of Unix Structure, file system and basic commands. 

 To learn advance file concepts, commands related to Shell script and filter commands. 

 To study the kernel architecture and buffer storage. 

 Familiar with the concepts of Unix process control in the operating system. 

 To gain an understanding of important aspects related to the SHELL and the process. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Introduction [12 hours] 

Unix structure: File system – Essential commands – Directory and file commands – General purpose 

utilities - Bourne Shell – Shell wild cards – Simple filters – Regular expressions – Grep family - 

Advanced filters – Sed, awk- Process - Communication and scheduling. 

 

UNIT II - File System Structure [12 hours] 

Kernel architecture - Kernel data structure - Buffer cache - Structure of buffer pool – Scenarios for 

buffer retrieval - Reading and writing disk blocks - Allocation of disk blocks - Advantages and 

disadvantages of buffer cache - Inode - Structure of regular file - Conversion of a pathname to an inode 

- Inode assignment to a new file. 

 

UNIT III – Process System [12 hours] 
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Process states and transitions - Context of a process - Saving the context of a process –Manipulating 

process address space - Process creation and termination – Signals – Awaiting process termination – 

System boot and init process - Process scheduling – Functions of a clock Interrupt handler. 

 

UNIT IV – Programming With Shell [12 hours] 

Shell scripts – Command line arguments, positional parameters – Decision making and looping 

constructs – Redirection – File system architecture. 

 

UNIT V – Memory Management [12 hours] 

Swapping - Allocation of swap space – Swapping processes out – Swapping processes in – Demand 

paging - Data structures of demand paging - Page stealer process - Page faults. 

                                                                                                                                     Total   45 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Outline the concept of Unix architecture, file systems and the usage of 

basic commands. 

K2 

CO2 Infer the Unix commands that are used for file handling and process 

control. 

K2 

CO3 Apply Unix system calls to create and control signals in operating 

system. 

K3 

CO4 Apply Shell commands to devise a Shell script for problem solving. 
K3 

CO5 
Determine a Shell Program for allocation and deallocation of 

memory resources 

K2 

COs and POs Mapping: 
 

Course 
Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 - - - 3 

CO2 3 2 2 1 - - - 3 

CO3 3 2 2 1 - - - 3 

CO4 3 2 2 1 - - - 3 

CO5 3 2 2 1 - - - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

Continuous Internal 

Examination (CIE) 

CIE – I 100  

50 
 

 

 

 

 

 

100 

 

 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 60 40 40 

Apply 20 40 40 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Sumitabha Das, "Unix System V.4 - Concepts and Applications", Tata McGraw Hill, 2014. 

2. Maurice J Bach, "Design of the UNIX Operating System", Pearson, 2015. 

 

Reference Books: 

1. Richard F Gilberg, Behrouz A Forouzan, “Unix and Shell Programming - A Text Book”, Cengage 

Learning India Private Limited, 2016. 

2. UreshVahalia, "UNIX Internals: The New Frontiers", Pearson Education, 2011. 

3. Keith Haviland, Dina Gray, “Unix System Programming”, Addison Wesley, 2007 

 

Web Links and Video Lectures (E-Resources): 

 A basic course on Linux BASH (shell scripting): https://onlinecourses.swayam2.ac.in/aic20_sp05/preview 
 

https://onlinecourses.swayam2.ac.in/aic20_sp05/preview
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Course 

Code: 
24CA104 

Course 

Title: 
Web Applications Development 

Credits: 4 L – T – P 3-0-2 
 

Course objectives: 

To impart knowledge on the 

 Students will be able to learn the Internet usage and web applications.

 To study the fundamentals of HTML and DHTML commands.

 To understand the concept of Client-Side Programming.

 To be familiar with the Server Side Programming using DOM and Java Servlet

 To identify the principles of SOAP, XML and WSDL.

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Introduction [15 hours] 

Web Essentials: Clients, Servers, and communication: The Internet-Basic internet protocols -The 

WWW-HTTP Request message- Response Message-Web clients -Web Servers. Markup 

Languages: XHTML. An Introduction to HTML – History and Versions-Basic XHTML Syntax and 

semantics-Some fundamental HTML Elements-Relative URLs. 

Practical Topics: 

1. Demonstrate the program using HTML elements &amp; attributes 

2. Write a program using HTML tables, forms &amp; canvas 

3. Develop a program using HTML multimedia, APIs 
 

UNIT II – Client Side Programming [15hours] 

Style sheets: Introduction to cascading style Sheets-Features-Core Syntax-Style Sheets and HTML 

- Style rule cascading and Inheritance-Text Properties-Box Model Normal- Flow Box Layout. Client 

Side Programming: JavaScript in Perspective-Syntax-Variables and Data types -Statements- 

Operators- Literals-Functions-Objects. 
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UNIT III – Server Side Programming [15 hours] 

Host objects: Introduction to the document object model – DOM -Intrinsic event handling - 

Modifying element style-The Document tree-DOM Event Handling - Properties of window. Server 

Side Programming: Java Servlets architecture overview - Servlet generating dynamic Content - Life 

cycle -Parameter data – Sessions - Cookies. 

Practical Topics: 

1. Demonstrate the program for implementing XML document for customer details. 

2. Demonstrate the program using servlet that displays a message. 

3. Write a servlet program to display cookie id. 

 

UNIT IV – Representing Web Data [15 hours] 

XML Documents and vocabularies -Declaration – Namespaces - JavaScript and XML: Ajax-DOM 

based XML processing - Event-oriented Parsing: SAX-Transforming XML Documents-Selecting 

XML Data: XPATH-Template based Transformations: XSLT-Displaying XML Documents in 

Browsers. Programming and Presentation: Introduction to JSP -JSP and Servlets-Running JSP 

Applications 

Practical Topics: 

1. Demonstrate the program using JSP that reads parameters from user login page. 

2. Write an XML file to display the Book information which includes the following: 

1)Title of the book 2) Author Name 3) ISBN number 4) Publisher name 5) Edition 6) Price 

3. Write a JSP program to create check boxes.. 

 

UNIT V – Web Services [15 hours] 

Concepts - Writing a Java Web Service-Writing a Java Web Service Client-Describing Web 

Services: WSDL- Representing Data Types: XML Schema- Communicating Object Data: SOAP 

Related Technologies 

Practical Topics: 

 

 

                                                                                                                                     Total   75 Hours 

 

 

Practical Topics: 

1. Demonstrate the program using CSS selectors. 

2. Demonstrate the program using CSS for embedded stylesheets, external stylesheets and inline 

styles. 

3. Demonstrate the program using JavaScript for validating registration form. 

1. Demonstrate the program using servlet that connects to the database and retrieves the data and 

displays it. 

2. To Develop Content Management System. 

3. To implement Online quiz. 
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Laboratory Component: [30 hours] 

Any 12 experiments have to be completed from the following list of experiments. 
 

S.No. Name of the Experiment 

1 Demonstrate the program using HTML elements &amp; attributes 

2 Write a program using HTML tables, forms &amp; canvas 

3 Develop a program using HTML multimedia, APIs 

4 Demonstrate the program using CSS selectors. 

5 
Demonstrate the program using CSS for embedded stylesheets, external stylesheets and 

inline styles. 

6 Demonstrate the program using JavaScript for validating registration form. 

7 Demonstrate the program for implementing XML document for customer details. 

8 Demonstrate the program using servlet that displays a message. 

9 Write a servlet program to display cookie id. 

10 Demonstrate the program using JSP that reads parameters from user login page. 

11 
Write an XML file to display the Book information which includes the following: 

1)Title of the book 2) Author Name 3) ISBN number 4) Publisher name 5) Edition 6) Price 

12 Write a JSP program to create check boxes.. 

13 
Demonstrate the program using servlet that connects to the database and retrieves the data 

and displays it. 

14 To Develop Content Management System. 

15 To implement Online quiz. 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Utilize the basic HTML commands to develop programs. K3 

CO2 Use the concepts of CSS and JavaScript for designing the web pages. K3 

CO3 Make use of java Servlet to implement a server side program for storage 

purpose. 

K3 

CO4 Apply server side technologies to develop a software that is accessed 

using a web browser. 

K3 

CO5 Apply client and server side programming to design software for web 

application. 

K3 

COs and POs Mapping: 
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Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 
 

Component Type of assessment Max 

Marks 

Reduced 

Marks 

Total Final 

marks 

 

 

 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75  

100 

 

25 Model Lab Exam 25 25 

 

End Semester 

Examination (ESE) 

Theory Exam 100 35  

50 

 

50 Lab Exam 100 15 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Jeffrey C.Jackson, "Web Technologies--A Computer Science Perspective", Pearson Education, 2006. 

2. Ralph F. Grove PhD, Web Based Application Development, ISBN-13: 9780763759407, 2010 

Reference Books: 

1. Carles Mateu, “Introduction to Web Applications Development” Publisher: Free Technology 

Academy - Fundacio per a la Universitat Oberta de Catalunya (February, 2010) 

2. Wang-Thomson, “An Introduction to WEB Design and Programming” 

3. Steven Holzner , “PHP: The Complete Reference”, TataMcGraw-Hill. 

4. Thomas Powell, “Web Design the Complete Reference”, Tata McGraw Hill 

 

Web Links and Video Lectures (E-Resources): 

1. A Basic Course on Web Based Technologies and Multimedia Applications: 

https://onlinecourses.swayam2.ac.in/nou20_cs05/preview 

2. Web Technology : https://onlinecourses.swayam2.ac.in/nou24_cs18/preview 

3. HTML: https://onlinecourses.swayam2.ac.in/aic20_sp11/preview 

 

Course Code: 24CA105 Course Title: Accounting and Financial Management 

Credits: 3 L – T – P 3-0-0 

Course objectives: 

To impart knowledge on the 

 To understand the basic principles of Accounting. 

 To understand the Double entry system and the preparation of ledger. 

 To understand the process and importance of the electronic accounting system. 

 To Prepare the estimate for various business activities such as purchase, sale, production and 

cash budgets. 

 To understand the computerized accounting environment. 

 

 
 

UNIT I -INTRODUCTION TO ACCOUNTING [9 hours] 

Introduction to Financial, Cost and Management Accounting – Objectives of Financial Accounting – 

Accounting Principles, Concepts and Conventions- Bookkeeping and Accounting. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos 

3. Smart Class Room 

4. Field visit 

5. Project based learning 

6. Industrial Visit 

https://onlinecourses.swayam2.ac.in/nou20_cs05/preview
https://onlinecourses.swayam2.ac.in/nou24_cs18/preview
https://onlinecourses.swayam2.ac.in/aic20_sp11/preview
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UNIT II - MANAGEMENT ACCOUNTING AND BOOKKEEPING [9 hours] 

Meaning – Objectives of Management Accounting – Accounting System – Preparation of Journal, 

Ledger, Cash Book and Trial Balance- Errors disclosed and not disclosed by Trial Balance –Final 

Accounts – Ratio Analysis. 

 

UNIT III - BUDGETS AND BUDGETRY CONTROL [9 hours] 

Budgets and Budgetary Control – Meaning – Types – Sales Budget – Production Budget – Cost of 

Production Budget – Flexible Budgeting – Cash Budget –Master Budget – Zero Base Budgeting. 

 

UNIT IV- FINANCIAL MANAGEMENT [9 hours] 

Objectives of Financial Management –Preparation of Suspense Account – Depreciation – Meaning 

and Types – Methods of Charging and providing depreciation – Inventory management. 

 

UNIT V- ACCOUNTING IN COMPUTERISED ENVIRONMENT [9 hours] 

Significance of Computerized Accounting System – Codification and Grouping of Accounts – 

Maintaining the hierarchy of ledgers – Prepacked Accounting software. 

                         Total  45 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Able to understand the basic concepts of accounting standards. K2 

CO2 Able to understand the process of maintain Accounts in an organization. K2 

CO3 Able to understand and calculating the financial position of an organization. K2 

CO4 Able to understand financial management concepts and various methods 

depreciation. 

K2 

CO5 It helps to understand the computerized accounting environment. K2 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 - 1 1 1 3 

CO2 3 2 2 - 1 2 1 3 

CO3 3 3 2 - 1 2 1 3 

CO4 3 3 2 - 1 2 1 3 

CO5 3 3 2 2 2 1 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - 

II 
40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 
Examination 

I II 

Remember 20 20 20 

Understand 80 80 80 

Apply 0 0 0 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Reddy and Murthy, Financial Accounting by Margham Publications, 2015, Chennai. 

2. S.N.Maheswari, “Financial and Management Accounting”, Sultan Chand & Sons, 5 edition . 2010. 

Reference Books: 

1. I.M. Pandey, “Financial Management”, Vikas Publishing House Pvt. Ltd., 9th Edition 2009. 

2. M.Y.Khan and P.K.Jain, “Financial Management”, Text, Problems and Cases”, Tata McGraw Hill, 5th 

Edition, 2008. 

3. I.M.Pandey, “Management Accounting”, Vikas Publishing House Pvt. Ltd., 3rd Edition 2009. 

4. Advanced Accounting, R.L.Gupta and P.K.Gupta, Advanced Accounting, Sultan Chand, New Delhi. 

Web Links and Video Lectures (E-Resources): 

1. Foundations of Accounting : https://youtu.be/VLSTb9bykzM 

 
 

https://youtu.be/VLSTb9bykzM
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Course Code: 24CA106 Course Title: Python Programming 

Credits: 3 L – T – P 3-0-0 

 
 

 
 

UNIT I - PYTHON BASICS [10 hours] 

Introduction to Python Programming – Python Interpreter and Interactive Mode – Variables and 

Identifiers – Values and Types – Statements. Operators – Boolean Values – Operator Precedence – 

Expression – Conditionals: If - Else Constructs – Loop Structures/Iterative Statements – While Loop – 

For Loop – BreakStatement-Continue statement – Function Call and Returning Values – Parameter 

Passing – Local and Global Scope – Recursive Functions. 

 

UNIT II - DATA TYPES IN PYTHON [9 hours] 

Lists – List Operations. Methods – Tuples – variable length arguments, Strings – Dictionary 

 

UNIT III -FILE HANDLING AND EXCEPTION HANDLING [8  hours] 

Files: Introduction – File Path – Opening and Closing Files – Reading and Writing Files –File Position 

– Exception: Errors and Exceptions, Exception Handling, Multiple Exceptions 

 

UNIT IV- MODULES, PACKAGES [9 hours] 

Modules: Importing Module – User Define Module – The Python Standard Libraries Modules – The 

Python Libraries for data processing, data mining and visualization- NUMPY, Pandas, Matplotlib 

 

UNIT V-OBJECT ORIENTED PROGRAMMING IN PYTHON 
[9 hours] 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos 

3. Smart Class Room 

4. Field visit 

5. Project based learning 

6. Industrial Visit 

Course objectives: 

To impart knowledge on the 

 To develop Python programs with conditionals and loops. 

 To define Python functions and use function calls. 

 To use Python data structures – lists, tuples, dictionaries. 

 To do input/output with files in Python. 

 To use different modules and packages 
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Concepts – Creating a Class, Class methods, Class Inheritance, Encapsulation, Polymorphism, class 

method vs. static methods, Python object persistence 

Total  45  Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 

Interpret the basic Python programming structure for solving decision 
making and looping problems. 

K2 

CO2 Utilize the compound data types lists, tuples, dictionaries to access 

collective data. 

K3 

CO3 Implement the file operations and exceptions to handle runtime errors in 

program 

K3 

CO4 Utilize the different functions used in python libraries for data processing K3 

CO5 

Summarize the object oriented concepts for reusability and to organize 
complex programs. 

K2 

 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1 - - 3 

CO2 3 2 2 2 1 - - 3 

CO3 3 3 2 2 1 - - 3 

CO4 3 3 2 3 1 - - 3 

CO5 3 3 2 2 1 - - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment Max 

Marks 

Reduced 

Marks 

Total Final 

marks 

 

 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - II 

40 

End Semester 

Examination (ESE) Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, Second Edition, Shroff, 

O‘Reilly Publishers, 2016 (http://greenteapress.com/wp/thinkpython/) 

2. Guido van Rossum, Fred L. Drake Jr., “An Introduction to Python – Revised and Updated for Python 3.2, 

Network Theory Ltd., First edition, 2011 

3. Wes McKinney, “Python for Data Analysis”, O ‘Reilly Publishers 

Reference Books: 

1. ReemaThareja, “Python Programming using Problem Solving Approach”, Oxford University Press, First 

edition, 2017 

2. John V Guttag, “Introduction to Computation and Programming Using Python”, Revised and Expanded 

Edition,MIT Press, 2013 

3. Charles Dierbach, “Introduction to Computer Science using Python”, Wiley IndiaEdition, First Edition, 

2016 

4. Timothy A. Budd, “Exploring Python”, Mc-Graw Hill Education (India) Private Ltd.,First edition,2011 

5. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, Cengage Learning,second edition,2012 

 

 

Web Links and Video Lectures (E-Resources): 

1. Python Programming:  https://onlinecourses.nptel.ac.in/noc24_cs78/preview 

http://greenteapress.com/wp/thinkpython/)
https://onlinecourses.nptel.ac.in/noc24_cs78/preview
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Course 

Code: 
24CA131 

Course 

Title: 

Advanced Data Structures And Algorithms 

Laboratory 

Credits: 2 L – T – P 0-0-4 

 

Course objectives: 

To impart knowledge on the 

 To learn the usage of algorithms for computing. 

 To study the concept of hierarchical data structures and its operations. 

 Familiar with the concept of tree and graph traversal. 

 To select and design data structures and algorithms that is appropriate for problems. 

 To learn the concept of back tracking and branch and bound technique 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

S.No Name of the Experiment 

1. Write a program using C ++ to perform stack operations. 

2. Implement the program using C ++ to perform queue operations. 

3. Write a C++ program to sort N numbers using merge sort and quick sort. 

4. Demonstrate the program using C ++ to perform recursive function for tree traversal 

5. Program using C ++ to perform graph traversal. 

6. Write a C++ program to perform minimum spanning tree using Prim’s algorithm. 

7. Demonstrate the C++ program to perform minimum spanning tree using kruskal’s algorithm. 

8. C ++ program to find the solution for knapsack problem using dynamic programming 

approach. 
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9. Implement the program using C ++ to perform the solution of 8 Queens Problem using 

backtracking. 

10. Demonstrate the C++ program to find the solution of traveling salesperson problem using 

branch and bound technique 

11. Write a C++ program to perform coloring problem using backtracking 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Apply linear data structures stack and queue to store and retrieve the 

values. 

K3 

CO2 Make use of non-linear structures to perform tree and graph operation. K3 

CO3 Apply divide and conquer technique to sort the numbers. K3 

CO4 Apply the greedy and dynamic programming to graphical problems. K3 

CO5 
Use back tracking and branch and bound technique to solve real time 

complex problem. 
K3 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1 - 1 3 

CO2 3 2 2 2 1 - 1 3 

CO3 3 3 2 2 1 - 1 3 

CO4 3 3 2 2 1 2 1 3 

CO5 3 3 2 2 2 2 1 3 

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

 

 

Component 

 

Type of assessment 
Max 

Marks 

Reduced 

Marks 

 

Total 
Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous 

Assessment 
75 75  

100 
 

60 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total 100 

 

Course 

Code: 
24CA132 

Course 

Title: 
Python Programming Laboratory 

Credits: 1 L – T – P 0-0-2 

Course objectives: 

To impart knowledge on the 

 Develop Python programs with conditionals, loops and functions 

 Represent compound data using Python lists, tuples, dictionaries 

 Read and write data from/to files in Python 

 Implement NumPy, Pandas, Matplotlib libraries 

 Implement object oriented concepts 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

S.No Name of the Experiment 

1. Python programming using simple statements and expressions (exchange the values of two 
variables, circulate the values of n variables, distance between two points). 
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2. Scientific problems using Conditionals and Iterative loops 

3. Linear search and Binary search. 

4. Selection sort, Insertion sort 

5. Merge sort, Quick Sort 

6. Implementing applications using Lists, Tuples 

7. Implementing applications using Sets, Dictionaries. 

8. Implementing programs using Strings. 

9. Implementing programs using written modules and Python Standard Libraries (pandas, 
numpy, Matplotlib, scipy) 

10. Implementing real-time/technical applications using File handling. 

11. Implementing real-time/technical applications using Exception handling 

12. Creating and Instantiating classes 

 

Hardware/Software Requirements 

 

1 Operating systems: Windows 7,macOS and Linux 

2 Python versions:2.7, 3.6, 3.8 

 

 

Course outcomes: 

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Apply the Python language syntax including control statements, 

loops and functions to solve a wide variety of problems in mathematics 
and science 

K3 

CO2 
Use the core data structures like lists, dictionaries, tuples and sets in Python to 

store, process and sort the data 
K3 

CO3 Create files and perform read and write operations K4 

CO4 Illustrate the application of python libraries K2 

CO5 Handle exceptions and create classes and objects for any real time 

applications. 

K2 

 

 

 



Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

 

25 

 

 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 1 - 1 3 

CO2 3 2 2 3 1 - 1 3 

CO3 3 3 2 2 1 - 1 3 

CO4 3 3 2 2 1 - 1 3 

CO5 3 3 2 2 1 - 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 
Continuous Assessment 75 75 100 60 

Examination 

(CIE) - 
Laboratory 

Model Lab Exam 25 25 
  

End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total 100 

 

 

Course 

Code: 
24CA151 

Course 

Title: 

PROFESSIONALCOMMUNICATION I 

Credits: 1 L – T – P 0-0-2 

Course Objectives 

 To provide opportunities to learners to practice active listening 

 To enable learners read and comprehend materials 

 To enable learners to fine-tune their linguistic skills (LSRW) with the help of technology 

 To improve the performance of learners’ writing skills 

 To improve the performance of learners’ presentation and communication skills 
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk / Demonstrations 

2. Language learning softwares / Language Lab 

3. Online Resources 

4. Smart Class Room 

5. Flipped classrooms 

6. Expert Lecture sessions 

 

UNIT I – LISTENING - ATTITUDE, ATTENTION AND ADJUSTMENT [6 hours] 

Listening and practicing neutral accents - Listening to short talks and lectures and completing 

listening comprehension exercises , Listening to TED Talks 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. Topic Hours 
 

No.   

1 "Your Body Language May Shape Who You Are" by Amy Cuddy Amy 

Cuddy's TED Talk on how adopting powerful postures can affect your 

mind and improve your confidence. 

(https://www.youtube.com/watch?v=Ks_Mh1QhMc). 

 

2 Podcasts 

The English We Speak" (BBC Learning English, Short episodes focusing 

on English phrases and idioms, spoken in clear, neutral British English. 

Listen 

https://www.bbc.co.uk/programmes/p02pc9zn/episodes/downloads 

2 

3 5 Minute English" (BBC Learning English, Discussions on a variety of 

topics with transcripts available, ideal for practicing listening skills. 

Listen 

https://www.bbc.co.uk/programmes/p02pc9kn/episodes/downloads 

4 The English Language Podcast" (English Language Club 

Conversations about the English language and tips for learners, spoken in 

neutral accents. 

Listen https://www.englishlanguageclub.co.uk/englishlanguagepodcast/ 

5 YouTube Channels 

English Addict with Mr. Duncan" 

Mr. Duncan speaks in a clear, neutral British accent, discussing various 

aspects of English language learning. 

Watch https://www.youtube.com/user/duncaninchina 

https://www.youtube.com/watch?v=Ks-_Mh1QhMc
https://www.bbc.co.uk/programmes/p02pc9zn/episodes/downloads
https://www.bbc.co.uk/programmes/p02pc9kn/episodes/downloads
https://www.englishlanguageclub.co.uk/english-language-podcast/
https://www.youtube.com/user/duncaninchina
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6 Rachel's English" 

Focuses on American English pronunciation and listening practice with a 

neutral accent. 

Watch https://www.youtube.com/user/rachelsenglish 

7 English with Lucy" 

Lucy offers lessons on British English pronunciation and listening skills, 

spoken in a neutral accent. 

Watch 

https://www.youtube.com/channel/UCz4tgANd4yy8Oe0iXCdSWfA 

8 Audiobooks 

LibriVox" 

Free public domain audiobooks read by volunteers from around the world. 

Many readers use neutral accents. 

Listen https://librivox.org/ 

 

9 Audible Free Audiobooks 

Audible offers a selection of free audiobooks, often read in clear, neutral 

accents. Titles like "Pride and Prejudice" by Jane Austen are a good 

starting point. 

Explore https://stories.audible.com/startlisten 

 

10 Interactive Websites 

ESL Lab" 

Listening exercises with conversations and quizzes to test comprehension. 

 

 

 Features speakers with neutral accents. 

Visit https://www.esllab.com/ 

 

11 Elllo" 

A vast collection of listening exercises with speakers from different 

English-speaking countries using neutral accents. 

Visit https://www.elllo.org/ 

 

 CLASSROOM ACTIVITY  

 Exercise – LISTENING COMPREHENSION EXERCISES 

Activities 

1. Transcription Practice 

Choose a podcast or YouTube video with a neutral accent and 

transcribe it. Compare your transcription with the provided transcript to 

check for accuracy. 

2. Shadowing Technique 

Listen to a short segment (12 minutes from a neutral accented podcast 

or video and try to repeat it exactly as you hear it, imitating the accent, 

intonation, and rhythm. 

3. Listening and Summarizing 
Listen to a podcast episode or video, and then summarize it in your 

own words. This helps improve both listening comprehension and the 
ability to articulate thoughts clearly. 

4 

 

 

 

 

https://www.youtube.com/user/rachelsenglish
https://www.youtube.com/channel/UCz4tgANd4yy8Oe0iXCdSWfA
https://librivox.org/
https://stories.audible.com/start-listen
https://www.esl-lab.com/
https://www.elllo.org/


Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

 

28 

 

 

UNIT II: READING [6 hours] 

Reading Comprehension -Reading subject specific material -Technical Vocabulary- skimming – 

scanning – technical articles 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. 
No. 

TOPIC HOURS 

 https://learnenglish.britishcouncil.org/skills/reading/b2-reading  

 

4 

 https://learnenglish.britishcouncil.org/business-english/english-emails 

 Compose and send emails 

 https://www.vocabulary.com 

 CLASSROOM ACTIVITY  

 Exercise: Read Aloud 2 

 

UNIT III: USEFUL WEBTOOLS FOR LANGUAGE LEARNING [6 hours] 

1 https://lingro.com/?authuser=0 4 

2 https://quillbot.com/?authuser=0 

3 https://www.csgenerator.com/?authuser=0 

4 https://www.thesaurus.com/?authuser=0 

5 
https://translate.google.com/?sl=en&tl=ta&op=translate&hl=en&authuse 
r=0 

6 https://rewordify.com/?authuser=0 
 

7 https://www.grammarly.com/?authuser=0  

8 https://smallseotools.com/plagiarism-checker/?authuser=0 

9 https://www.google.co.in/inputtools/try/?authuser=0 

10 https://youglish.com 

11 https://www.scribbr.com/citation/generator/ 
 

 CLASSROOM ACTIVITY  

 Panel Discussion: Present day Technology: boon or bane? 2 

 

UNIT IV: WRITING [6 hours] 

Nuances of effective - writing Formal vs Informal Writing - Paragraph Writing - Essay Writing - 

Email Writing 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. 

No. 
TOPIC HOURS 

1 Website review 3 

2 Literature review 

https://learnenglish.britishcouncil.org/skills/reading/b2-reading
https://learnenglish.britishcouncil.org/business-english/english-emails
https://www.vocabulary.com/
https://lingro.com/?authuser=0
https://quillbot.com/?authuser=0
https://www.csgenerator.com/?authuser=0
https://www.thesaurus.com/?authuser=0
https://translate.google.com/?sl=en&tl=ta&op=translate&hl=en&authuser=0
https://translate.google.com/?sl=en&tl=ta&op=translate&hl=en&authuser=0
https://rewordify.com/?authuser=0
https://www.grammarly.com/?authuser=0
https://smallseotools.com/plagiarism-checker/?authuser=0
https://www.google.co.in/inputtools/try/?authuser=0
https://youglish.com/
https://www.scribbr.com/citation/generator/
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3 Professional blogs 

4 Data Analysis Reports 

 CLASSROOM ACTIVITY  

 Exercise: Write letters, technical papers 3 

 

 UNIT V: SPEAKING  [6 hours] 

Giving one-minute talks, participating in small Group Discussions, Making Presentations 

LIST OF EXERCISES 

LAB ACTIVITIES 

Sl. 
No. 

TOPIC HOURS 

1  Group Discussion Skills  

"Group Discussion Tips" by Welingkar Online video offers practical tips 

and strategies for participating effectively in group discussions. 
Watch https://www.youtube.com/watch?v=yyTkdE6UXm4 

 

 

 

 

 

 

2 

 

2 

"Group Discussion Do’s and Don'ts" by Learn English Lab 

Covers the essential do's and don'ts for group discussions, helping 

participants understand how to contribute meaningfully. 
Watch https://www.youtube.com/watch?v=whwe0KD_rGw 

 

 

3 

. "How to Ace Group Discussions" by Study IQ Education 
Provides a detailed guide on how to prepare for and excel in group 

discussions, including how to structure your arguments and engage with 

others. 
Watch https://www.youtube.com/watch?v=WXKj5a8hoG0 

 Making Effective Presentations 
 

 1. "How to Make an Effective Presentation" by Mind Tools 

Focuses on the key elements of creating and delivering effective 

presentations, including planning, structure, and delivery techniques. 
Watch https://www.youtube.com/watch?v=puHvNWIuavU 

 

 

5 

"Top Tips for Effective Presentations" by Jeff Davidson 
Offers tips on presentation design, body language, and engaging your 

audience. 
Watch https://www.youtube.com/watch?v=ENWBlqN1vqo 

 

6 

"How to Create a Presentation in Canva" by Canva 

A stepbystep tutorial on using Canva to create professional and 
engaging presentation slides. 

Watch https://www.youtube.com/watch?v=_Akp7APaFr8 

 

7 

"Mastering Public Speaking" by Dale Carnegie Training 

Covers the essentials of public speaking, including confidencebuilding 
techniques, clear communication, and audience engagement. 

Watch https://www.youtube.com/watch?v=i9bXhV7ml_M 

 

 

8 

"Presentation Skills Training" by Skillopedia 
A comprehensive guide to improving presentation skills, including 

voice modulation, slide design, and handling Q&A sessions. 
Watch https://www.youtube.com/watch?v=jl8FEpMcfrs 

 

https://www.youtube.com/watch?v=yyTkdE6UXm4
https://www.youtube.com/watch?v=whwe0KD_rGw
https://www.youtube.com/watch?v=WXKj5a8hoG0
https://www.youtube.com/watch?v=puHvNWIuavU
https://www.youtube.com/watch?v=ENWBlqN1vqo
https://www.youtube.com/watch?v=_Akp7APaFr8
https://www.youtube.com/watch?v=i9bXhV7ml_M
https://www.youtube.com/watch?v=jl8FEpMcfrs


Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

 

30 

 

 

 

9 

"How to Conduct a Group Discussion" by CareerRide 
Detailed advice on leading and participating in group discussions, with 

tips on how to present your ideas effectively within a group setting. 
Watch https://www.youtube.com/watch?v=Z0r3HUn_jvs 

 

 

 

10 

Public Speaking 
A well-educated mind vs a well-formed mind: Dr. 

Shashi Tharoor at TEDx Gateway 2013 

https://www.youtube.com/watch?v=kcW4ABcY3zI&authuser=0 

 

 

11 

Malala Yousafzai UN Speech: Girl Shot in Attack by Taliban Gives 

Address | The New 

YorkTimes 

https://www.youtube.com/watch?v=5SClmL43dTo&authuser=0 

 

 CLASSROOM ACTIVITY  

 Exercise – Self introduction - Giving one minute talks, participating in 

small Group Discussions, Making Presentations – public speaking 4 

 

Total 30 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive 

Level 

CO1 Make use of active listening skills and comprehend lectures in 

English 

K3 

CO2 Utilize reading skills and comprehend literature in English K3 

CO3 Choose appropriate technology to support language skills K3 

CO4 
Apply linguistic skills to Communicate effectively in formal and 
informal writing 

K3 

CO5 Plan and present proficient lectures and presentations K3 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 - - - - 2 - 1 3 

CO2 - - - - 2 - 1 3 

CO3 - - - - 2 - 1 3 

CO4 - - - - 3 - 1 3 

CO5 - - - - 3 - 2 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

https://www.youtube.com/watch?v=Z0r3HUn_jvs
https://www.youtube.com/watch?v=kcW4ABcY3zI&authuser=0
https://www.youtube.com/watch?v=5SClmL43dTo&authuser=0
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Scheme of Evaluation: 
 

 

Component 

 

Type of assessment 
Max 

Marks 

Reduced 

Marks 

Tota 

l 

Final 

mark 

s 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75  

100 
 

60 

Model Lab Exam 25 25 

End Semester 
(Based on skill 

activity suggested) 
Lab Exam 100 40 40 40 

Total 100 

Web Links and Video Lectures (E-Resources): 

MANUALS / SOFTWARE: Open Sources / British Council / Cambridge Websites 
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Course Code: 24CA201 Course Title: Object Oriented Programming Using Java 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

 Study the basic concepts and fundamentals of platform independent object oriented language. 

 To introduce the principles of inheritance and polymorphism; and demonstrate how they relate to the design 

of abstract classes. 

 To demonstrate skills in writing programs using exception handling. techniques and multithreading. 

 To introduce the design of Graphical User Interface 

 Able to design a framework using AWT Components. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Basic Concepts [9 hours] 

Object orientation programming - Benefits of OOP – Applications of OOP. Java fundamentals: 

Features of java – Java development environment – Bytecode - Data types- Variables -Operators – 

Expressions – Functions – Static Members - Arrays – Strings -– Classes and objects – Constructing 

objects using constructors. 

 

UNIT II – Inheritance And Polymorphism [9 hours] 

Inheritance: Types - Access rules, super classes and sub classes – Overriding methods - Overriding vs 

overloading. Polymorphism: Static binding – Dynamic binding – Method overloading - Runtime 

polymorphism. Package: Create - Import – Exception handling: Exception - Types – Try and catch - 

Multiple catch - Nested try – throw - throws – finally - User defined exception. 
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UNIT III – Input / Output [9 hours] 

Streams classes: Byte – Character - File class - File operations - Console class – Serialization. 

Multithreading: Java thread model – Creating thread – Creating multi thread - Thread priorities – 

Synchronization - Inter thread communication. 

 

UNIT IV – AWT Controls [9 hours] 

AWT classes – Windows fundamentals – Working with frame windows - Control fundamentals - 

AWT containers and components - Layout managers – Menu bars and menus- Handling events by 

extending AWT Components. 

 

UNIT V – Collections Framework [9 hours] 

Collection overview – Recent changes to collection - Collection interface – Collection classes – 

Working with maps –Collection algorithms - The legacy classes and interfaces. Applet class: Types – 

Basics – Architecture – Skeleton – Display methods – repainting – Status window – HTML applet tag 

– Passing parameter - Creating a swing applet - Painting in swing - A paint example, Exploring swing 

Total  45 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Make use of the basic OOPs concepts and the syntax of arrays, class and 

object to develop programs. 
K3 

CO2 Utilize the concept of multithreading and polymorphism to develop programs. K3 

CO3 
Apply Inheritance, Polymorphism and Exception handling methods to solve 

the real time complex problems. 
K3 

CO4 Apply thread concept for synchronization to complete the task. K3 

CO5 To determine the java framework for real world problem using AWT and 

interface. 

K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2 - 1 3 

CO2 3 2 2 1 2 - 1 3 

CO3 3 3 2 1 2 - 1 3 

CO4 3 3 2 1 2 - 1 3 

CO5 3 3 2 2 2 - 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

 

Continuous Internal 

Examination (CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 
Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Herbert Schildt, "JAVA - The Complete Reference", 7 th Edition, Tata McGraw Hill, 2017. 

2. Y. Daniel Liang, Pearson, “Introduction to JAVA Programming, 7th Edition, Tata McGraw Hill, 2017. 

Reference Books: 

1. Cay S Horstmann and Gary Cornell, “Core Java Volume I & 2”, 10th Edition, Pearson Education, 

2017. 

2. Deitel and Deitel, “JAVA - How to Program”, 11th Edition, Prentice Hall International Inc, 2017. 

Web Links and Video Lectures (E-Resources): 

1. A Basic course on Programming in Java: https://onlinecourses.nptel.ac.in/noc22_cs47/preview 

2. Java: https://onlinecourses.swayam2.ac.in/aic20_sp13/preview 

https://onlinecourses.nptel.ac.in/noc22_cs47/preview
https://onlinecourses.swayam2.ac.in/aic20_sp13/preview
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Course 

Code: 
24CA202 

Course 

Title: 
Cloud Computing Technologies 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

 To understand the basic concepts of Distributed systems. 

 To learn about the current trend and basics of Cloud computing. 

 To be familiar with various Cloud concepts. 

 To expose with the Server, Network and storage virtualization. 

 To be aware of Microservices and DevOps. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos 

3. Smart Class Room 

4. Field visit 

5. Project based learning 

6. Industrial Visit 

 

UNIT I - DISTRIBUTED SYSTEMS 
[9 hours] 

Introduction to Distributed Systems – Characterization of Distributed Systems – Distributed 

Architectural Models –Remote Invocation – Request-Reply Protocols – Remote Procedure Call – 

Remote Method Invocation – Group Communication – Coordination in Group Communication – 

Ordered Multicast – Time Ordering – Physical Clock Synchronization – Logical Time and Logical 

Clocks. 

 

UNIT II - BASICS OF CLOUD COMPUTING 
[9 hours] 

Cloud Computing Basics – Desired features of Cloud Computing – Elasticity in Cloud – On demand 

provisioning - Applications – Benefits – Cloud Components: Clients, Data Centers & Distributed Servers 

– Characterization of Distributed Systems – Distributed Architectural Models - Principles of Parallel and 

Distributed computing - Applications of Cloud computing – Benefits – Cloud services – 

Open source Cloud Software: Eucalyptus, Open Nebula, Open stack, Aneka, Cloudsim. 
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UNIT III -CLOUD INFRASTRUCTURE [9 hours] 

Cloud Architecture and Design – Architectural design challenges – Technologies for Network based 

system - NIST Cloud computing Reference Architecture – Public, Private and Hybrid clouds – Cloud 

Models : IaaS, PaaS and SaaS – Cloud storage providers - Enabling Technologies for the Internet of 

Things – Innovative Applications of the Internet of Things. 

 

UNIT IV- CLOUD ENABLING TECHNOLOGIES [9 hours] 

Service Oriented Architecture – Web Services – Basics of Virtualization – Emulation – Types of 

Virtualization – Implementation levels of Virtualization – Virtualization structures – Tools & 

Mechanisms – Virtualization of CPU, Memory & I/O Devices – Desktop Virtualization – Server 

Virtualization – Google App Engine – Amazon AWS - Federation in the Cloud. 

 

UNIT V-MICROSERVICES AND DEVOPS [9 hours] 

Defining Microservices - Emergence of Microservice Architecture – Design patterns of Microservices 

– The Mini web service architecture – Microservice dependency tree – Challenges with Microservices 

- SOA vs Microservice – Microservice and API – Deploying and maintaining Microservices – Reason 

for having DevOps – Overview of DevOps – Core elements of DevOps – Life cycle of DevOps – 

Adoption of DevOps - DevOps Tools – Build, Promotion and Deployment in DevOps. 

Total  45 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Utilize Distributed systems in Cloud Environment to split the task across 

multiple computers. 

K3 

CO2 Articulate the main concepts, key technologies, strengths and limitations 

of Cloud Computing for globalization of resources. 

K3 

CO3 Illustrate the Architecture, Infrastructure and delivery models of Cloud 

computing to reduce the time and resources 

K2 

CO4 Use the appropriate current technology for the implementation of Cloud K3 

CO5 Adopt Microservices and DevOps in Cloud environments for faster 

development and deployment. 

K3 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO

8 

CO1 3 2 2 2 1 - 1 3 

CO2 3 2 2 2 1 - 2 3 

CO3 3 2 2 2 1 - 1 3 

CO4 3 2 2 3 1 - 2 3 

CO5 3 2 2 2 1 - 2 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - 

II 
40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Kai Hwang, Geoffrey C. Fox & Jack J.Dongarra, "Distributed and Cloud Computing, From Parallel 

Processing to the Internet of Things", Morgan Kaufmann Publishers, First Edition, 2012 

2. Andrew S. Tanenbaum & Maarten Van Steen,“Distributed Systems - Principles and Paradigms”, Third 

Edition, Pearson, 2017. 

Reference Books: 

1. Thomas Erl, Zaigham Mahood & Ricardo Puttini, “Cloud Computing, Concept, Technology & 

Architecture”, Prentice Hall, SecondEdition, 2013. 

2. Richard Rodger, “The Tao of Microservices”, ISBN 9781617293146, Manning Publications, First 

Edition, December 2017. 

3. Magnus Larsson, “Hands-On Microservices with Spring Boot and Spring Cloud: Build and deploy 

microservices using spring cloud, Istio and kubernetes”, Packt Publishing Ltd, First Edition, September 

2019. 

4. Jim Lewis, “DEVOPS: A complete beginner’s guide to DevOps best practices”, ISBN-13:978- 

1673259148, ISBN-10: 1673259146, First Edition,2019 

 

Web Links and Video Lectures (E-Resources): 

1. Advance Distributed Databases: 

https://www.google.com/url?q=https://onlinecourses.nptel.ac.in/noc24_cs99/preview 

2. Cloud Computing: https://www.google.com/url?q=https://onlinecourses.nptel.ac.in/noc24_cs118/preview 

 

Course Code: 24CA203 Course Title: Artificial Intelligence 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

 To understand the fundamentals of Artificial Intelligence 

 To understand the reasoning methods in Intelligent systems. 

 To develop semantic-based and context-aware systems to acquire, organize process. 

 Apply AI Expert System methods with the real world Problems 

http://www.google.com/url?q=https%3A//onlinecourses.nptel.ac.in/noc24_cs99/preview
https://www.google.com/url?q=https%3A//onlinecourses.nptel.ac.in/noc24_cs118/preview


Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

 

39 

 

 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Overview Of Artificial Intelligence [9 hours] 

AI problems, foundation of AI and history of AI - Intelligent agents- Agents and Environments-the 

concept of rationality, the nature of environments, structure of agents, problem solving agents– 

Searching for Solution- Uninformed Search Strategies - Informed Search Strategies -Heuristic 

Functions. 

 

UNIT II – Adversarial Search And Constraint Satisfaction [9 hours] 

Optimal Decisions in Games-Alpha Beta Pruning-Imperfect Real-Time Decisions-Stochastic Games- 

Partially Observable Games-State-of-the Art Game Programs-Alternative Approaches. Constraint 

Satisfaction Problems- Propagation-Backtracking-Local Search-Structure of Problems. 

 

UNIT III – Knowledge, Reasoning, And Planning [9 hours] 

Logical Agents- Propositional Logic- First-order predicate Logic –Backward Chaining - Forward 

Chaining – Resolution – Planning and Acting in the real World-Hierarchical Planning- Multi agent 

Planning –real world Applications. 

 

UNIT IV – Communicating, Perceiving, And Acting [9 hours] 

Natural Language Processing-Language Models-Classification-Retrieval-Extraction- Natural 

Language for Communication-Structure Grammars-Parsing-Semantic Interpretation-Machine 

Translation-Speech  recognition-   Computer  Vision-Image  Formation-Operation-Recognitions- 

Robotics-Perception-Uncertain Movement-Software Architecture-Application Domain in Robotics. 

 

UNIT V – Expert Systems [9 hours] 
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Strong method problem Solving-Overview of Expert System- Architecture - Rule Based Expert 

Systems-Model Based, Case Based, and Hybrid Systems-Analyze the models with the real world 

examples. 

Total  45 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Define the Artificial Intelligence Concepts and Components 
K2 

CO2 Formulate a problem and find the solution using searching techniques 
K2 

CO3 Use the knowledge and the process of inference to derive new facts. K3 

CO4 Apply Syntax and Semantic Interpretation to the Problem K3 

CO5 Analyze the Expert System Models. K4 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1 - 1 3 

CO2 3 2 2 2 1 - 1 3 

CO3 3 3 2 2 1 - 1 3 

CO4 3 3 2 2 1 - 2 3 

CO5 3 3 2 2 1 - 2 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

 

Continuous Internal 

Examination (CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 60 20 20 

Apply 20 40 40 

Analyse 0 20 20 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Stuart Russel and Peter Norvig, “Artificial Intelligence – A modern approach”, Prentice Hall, Third 

Edition, 2010. 

2. G. Luger, “Artificial Intelligence: Structures and Strategies for complex problem solving”, Fourth 

Edition, Pearson Education.   

Reference Books: 

1. Elaine Rich, Kevin Knight and Shiva shankar B Nair, “Artificial Intelligence”, McGraw Hill, 2008. 

2. Ronald J. Brachman, Hector J. Levesque: Knowledge Representation and Reasoning, Morgan 

Kaufmann, 2004. 

3. Deepak Khemani. A First Course in Artificial Intelligence, McGraw Hill Education (India), 2013. 

 

Web Links and Video Lectures (E-Resources): 

1. A Basic course on Artificial Intelligence Search Methods for Problem Solving 

https://nptel.ac.in/courses/106106226 

2. An Introduction to Artificial Intelligence: https://nptel.ac.in/courses/106102220 

 

Course Code: 24CA204 Course Title: Software Engineering Methodologies 

Credits: 3 L – T – P 3-0-0 

Course objectives: 

To impart knowledge on the 

 To learn the basic knowledge about the software Engineering and process model. 

 Students will be able to choose appropriate process model depending on the user requirements. 

 To plan a software engineering process to account for quality issues and non-functional Requirements. 

 Students will be able to know various processes used in all the phases of the product. 

 Students will be able perform various life cycle activities like Analysis, Design, Implementation, Testing 

and Maintenance. 

https://nptel.ac.in/courses/106106226
https://nptel.ac.in/courses/106102220
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

 
 

UNIT I – Introduction [9 hours] 

Nature of software – Software engineering – Software process – Software myths. Process model: 

Generic process model – Assessment and improvement – Prescriptive process models – Specialized 

process models- Unified process – Agile process – Extreme programming – other Agile process 

models - Requirement analysis – Scenario based modeling – UML model – Data modeling concepts- 

Class based modeling. 

 

UNIT II – Modeling [9 hours] 

Modeling strategies – Flow oriented modeling – Behavioral model – Patterns for requirement model 

– Design process – Design concept –Design model – Software architecture – Style – Design – Mapping 

using data flow – Class based components. 

 

UNIT III – Software Quality Management [9 hours] 

Software quality – Software quality dilemma – Achieving software quality – Cost impact of software 

defects – Defect amplification and removal – Review metrics and their use – Formality spectrum – 

Informal review – Formal technical reviews – Elements of software quality assurance – SQA tasks, 

goals and metrics – Formal approaches to SQA – Statistical SQA – ISO 9000 quality standard. 

 

UNIT IV – Software Testing Strategies [9 hours] 

Strategic approach to software testing – Strategic issues – Test strategies for conventional software – 

Test strategies for object oriented software – Test strategies for webapps – Validation testing – System 

testing – Debugging – white Box testing- Basic path testing –Control structure testing – Black box 

testing – Model based testing – Patterns for software testing. 

 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 
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Total  45 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Outline the basic concepts of Software engineering for software design. K2 

CO2 Interpret the model and its use to design the software project. K3 

CO3 Apply quality metrics for the project to ensure the quality of the software. K3 

CO4 Utilize the software testing principles on the software project to determine 

the performance of the software. 

K3 

CO5 Infer the concepts of reengineering and restructuring for the software project. K3 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2 - 1 3 

CO2 3 2 2 1 2 - 1 3 

CO3 3 2 3 2 2 - 1 3 

CO4 3 2 3 2 2 2 1 3 

CO5 3 2 3 2 2 2 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

 

Continuous Internal 

Examination (CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

UNIT V – Software Maintenance [9 hours] 

Maintenance – Supportability – Business process reengineering – Software reengineering – Reverse 

engineering- Restructuring – Forward engineering – Software process improvement Process -. CMMI 

– Other SPI frameworks. 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 40 40 40 

Apply 40 40 40 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Roger Pressman S and Bruce Maxim “Software Engineering: A Practitioner’s Approach”, Tata 

McGraw-Hill, 2020. 

Reference Books: 

1. Ian Sommerville, “Software Engineering”, Pearson Education, 2018. 

2. Pankaj Jalote's “Software Engineering: A Precise Approach”, Wiley,2010 

3. James Rumbaugh, Ivar Jacobson and Grady Booch, “The Unified Modeling Language Reference 

Manual”, Pearson Education, 2009. 

Web Links and Video Lectures (E-Resources): 

1. A Basic course on Software Engineering: https://nptel.ac.in/courses/106105182 

2. Software testing: https://nptel.ac.in/courses/106101163 

 

Course 

Code: 
24CA205 

Course 

Title: 
Mobile Application Development 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

 To facilitate students to understand about Mobile OS 

 To help students to gain basic understanding of Android application development 

 To understand how to work with various mobile application development frameworks 

 To inculcate working knowledge of Android Studio development tool 

 To learn the basic and important design concepts and issues of development of mobile 

applications 

https://nptel.ac.in/courses/106105182
https://nptel.ac.in/courses/106101163
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UNIT I - MOBILE PLATFORM AND APPLICATIONS 
[9 hours] 

Mobile Device Operating Systems — Special Constraints & Requirements — Commercial Mobile 

Operating Systems — Software Development Kit: iOS, Android, BlackBerry, Windows Phone — 

MCommerce — Structure — Pros & Cons — Mobile Payment System — Security Issues 

 

UNIT II - INTRODUCTION TO ANDROID 
[9 hours] 

Introduction to Android: The Android Platform, Android SDK, Eclipse Installation, Android 

Installation, Building you First Android application, Understanding Anatomy of Android Application, 

Android Manifest file. 

 

UNIT III - ANDROID APPLICATION DESIGN ESSENTIALS [9 hours] 

Anatomy of Android applications, Android terminologies, Application Context, Activities, Services, 

Intents, Receiving and Broadcasting Intents, Android Manifest File and its common settings, Using 

Intent Filter, Permissions. 

 

UNIT IV- ANDROID USER INTERFACE DESIGN & MULTIMEDIA [9 hours] 

User Interface Screen elements, Designing User Interfaces with Layouts, Drawing and Working with 

Animation. Playing Audio and Video, Recording Audio and Video, Using the Camera to Take and 

Process Pictures 

 

UNIT V-ANDROID APIs [9 hours] 

Using Android Data and Storage APIs, Managing data using Sqlite, Sharing Data between Applications 

with Content Providers, Using Android Networking APIs, Using Android Web APIs, Using Android 

Telephony APIs, Deploying Android Application to the World. 

        

Total  45 Hours 

 

 

 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos 

3. Smart Class Room 

4. Field visit 

5. Project based learning 

6. Industrial Visit 
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Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Summarize various mobile operating systems that make it unique for various 

platforms 

K2 

CO2 Build Android application by setting up Android development 
K3 

CO3 
Demonstrate methods in Android programming for storing, sharing and 
retrieving data in applications 

K3 

CO4 
Utilize rapid prototyping techniques to design and develop sophisticated 
mobile interfaces 

K3 

CO5 
Construct interactive applications in android using databases with multiple 
activities including audio, video and notifications and deploy them in 
marketplace 

K4 

COs and POs Mapping: 
 

Course 
Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1  1 3 

CO2 3 2 2 2 1  1 3 

CO3 3 3 2 2 1  1 3 

CO4 3 3 2 2 1  1 3 

CO5 3 3 2 2 1  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - 

II 
40 

End Semester 

Examination 
(ESE) 

Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 40 40 

Analyse 0 20 20 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Lauren Darcey and Shane Conder, “Android Wireless Application Development”, Pearson Education, 2nd 

ed. (2011) 

2. Google Developer Training, "Android Developer Fundamentals Course – Concept Reference”, Google 

Developer Training Team, 2017. 

Reference Books: 

1. Prasanth Kumar Pattnaik,Rajib Mall,”Fundamentals of Mobile Computing”,PHI Learning Pvt.Ltd,New 

Delhi-2012 

2. Reto Meier, “Professional Android 2 Application Development”, Wiley India Pvt Ltd, 2010 

3. Mark L Murphy, “Beginning Android”, Wiley India Pvt Ltd, 2009 

4. Dawn Griffiths and David Griffiths, “Head First Android Development”, 1st Edition, O‟Reilly SPD 

Publishers, 2015. ISBN-13: 978-9352131341 

5. Erik Hellman, “Android Programming – Pushing the Limits”, 1st Edition, Wiley India Pvt Ltd, 2014. 

ISBN-13: 978-8126547197. 

Web Links and Video Lectures (E-Resources): 

1.  Mobile Application Development: 

https://www.google.com/url?q=https://onlinecourses.nptel.ac.in/noc24_cs118/preview 

 

Course 

Code: 
24CA206 

Course 

Title: 
Full Stack Web Development 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

 To understand the fundamentals of web programming and client side scripting. 

 To learn server side development using NodeJS. 

 To understand API development with Express Framework. 

 To understand and architect databases using NoSQL and SQL databases. 

 To learn the advanced client side scripting and ReactJS framework 

https://www.google.com/url?q=https%3A//onlinecourses.nptel.ac.in/noc24_cs118/preview
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UNIT I - INTRODUCTION TO EXPRESS FRAMEWORK 
[9 hours] 

Introduction – RESTful Services – Introducing Express – Building Your First Web Server – Nodemon 

– Environment Variables – Route Parameters – Handling HTTP GET Requests – Handling HTTP 

POST Requests – Calling Endpoints Using Postman – Input Validation – Handling HTTP PUT 

Requests – Handling HTTP Delete Requests 

 

UNIT II - SERVER SIDE PROGRAMMING WITH NODE JS 
[9 hours] 

Introduction to Web Servers – Javascript in the Desktop with NodeJS – NPM – Serving files with the 

http module – Introduction to the Express framework – Server-side rendering with Templating Engines 

– Static Files – async/await – Fetching JSON from Express 

 

UNIT III - ADVANCED NODE JS AND DATABASE [9 hours] 

Introduction to NoSQL databases – MongoDB system overview - Basic querying with MongoDB shell 

– Request body parsing in Express – NodeJS MongoDB connection – Adding and retrieving data to 

MongoDB from NodeJS – Handling SQL databases from NodeJS – Handling Cookies in NodeJS – 

Handling User Authentication with NodeJS 

 

UNIT IV- ADVANCED CLIENT SIDE PROGRAMMING [9 hours] 

React JS: ReactDOM – JSX – Components – Properties – Fetch API – State and Lifecycle – JS 
Localstorage – Events – Lifting State Up – Composition and Inheritance 

 

UNIT V- APP IMPLEMENTATION IN CLOUD [9 hours] 

Cloud providers Overview – Virtual Private Cloud – Scaling (Horizontal and Vertical) – Virtual 

Machines, Ethernet and Switches – Docker Container – Kubernetes 

Total  45 Hours 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. NPTEL and Other Videos 

3. Smart Class Room 

4. Field visit 

5. Project based learning 

6. Industrial Visit 



Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

 

49 

 

 

 

 

Course outcomes: 

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Utilize the web application framework to build a single, multi and hybrid pages 
K3 

CO2 
Build server side programs of the web application to store information in the 

database and access dynamically. 

K3 

CO3 
Utilize NoSQL databases with MongoDB for developing scalable applications 
with evolving data schemas. 

K3 

CO4 
Construct a complete web application using React, NodeJS and MongoDB and 
deploy on Cloud. 

K4 

CO5 Utilize the facilities of cloud providers for creating and launching applications K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1 - 1 3 

CO2 3 2 2 2 1 - 1 3 

CO3 3 3 2 2 1 - 1 3 

CO4 3 3 2 2 2 - 1 3 

CO5 3 3 2 2 2 - 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - 

II 
40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 40 40 

Analyse 0 20 20 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. David Flanagan, “Java Script: The Definitive Guide”, O’Reilly Media, Inc, 7th Edition, 2020 

2. Matt Frisbie, "Professional JavaScript for Web Developers", Wiley Publishing, Inc, 4th Edition, ISBN: 978- 

1-119-36656-0, 2019 

Reference Books: 

1. Alex Banks, Eve Porcello, "Learning React", O’Reilly Media, Inc, 2nd Edition, 2020 

2. Marc Wandschneider, “Learning Node”, Addison-Wesley Professional, 2nd Edition, 2016 

3. Joe Beda, Kelsey Hightower, Brendan Burns, “Kubernetes: Up and Running”, O’Reilly Media,1st edition, 

2017 

4. Paul Zikopoulos, Christopher Bienko, Chris Backer, Chris Konarski, Sai Vennam, “Cloud Without 

Compromise”, O’Reilly Media, 1st edition, 2021 

Web Links and Video Lectures (E-Resources): 

1. Full Stack Web Development: https://nptel.ac.in/courses/106106156 

2. Full Stack Web Development: https://www.udemy.com/topic/full-stack-web-development/ 

3. Full Stack Web Development : https://www.coursera.org/professional-certificates/ibm-full-stack- 

cloud-developer 

 

Course 

Code: 
24CA231 

Course 

Title: 
Full Stack Web Development Laboratory 

Credits: 2 L – T – P 0-0-4 

 

Course objectives: 

To impart knowledge on the 

 Usage of various front and back end Tools

 They can understand and create applications on their own

 Demonstrate and Designing of Websites can be carried out.

 Develop web based applications using suitable client side and server side code.

 Implement web based applications using effective database access.

https://nptel.ac.in/courses/106106156
https://www.udemy.com/topic/full-stack-web-development/
https://www.coursera.org/professional-certificates/ibm-full-stack-cloud-developer
https://www.coursera.org/professional-certificates/ibm-full-stack-cloud-developer


Item 01:20 – Annexure XVIII 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

Proceedings of the 1st Academic Council [29.06.2024] 

Proceedings of the 1 Proceedings of the 1st Academic 

Council [29.06.2024] 

 

51 

 

 

 

 
 

S.No Name of the Experiment 

1. Create a form and validate the contents of the form using JavaScript. 

2. Get data using Fetch API from an open-source endpoint and display the contents in the form of 

a card. 

3. Create a NodeJS server that serves static HTML and CSS files to the user without using Express. 

4. Create a NodeJS server using Express that stores data from a form as a JSON file and displays 

it in another page. The redirect page should be prepared using Handlebars. 

5. Create a NodeJS server using Express that creates, reads, updates and deletes students' details 

and stores them in MongoDB database. The information about the user should be obtained from 

a HTML form. 

6. Create a NodeJS server that creates, reads, updates and deletes event details and stores them in 

a MySQL database. The information about the user should be obtained from a HTML form. 

7. Create a counter using ReactJS 

8. Create a Todo application using ReactJS. Store the data to a JSON file using a simple NodeJS 

server and retrieve the information from the same during page reloads. 

9. Create a simple Sign up and Login mechanism and authenticate the user using cookies. The 

user information can be stored in either MongoDB or MySQL and the server should be built 

using NodeJS and Express Framework. 

10. Create and deploy a virtual machine using a virtual box that can be accessed from the host 

computer using SSH. 

11. Create a docker container that will deploy a NodeJS ping server using the NodeJS image. 

Total  30 Hours 

 

 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 
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Hardware/Software Requirements 

1 NodeJS/Express JS, ReactJS, Docker, any IDE like NOTEPAD++/visual studio 
code/sublime text etc. 

2 MySQL, MongoDB 

Course outcomes: 

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Implement and deploy the client side of the web application K3 

CO2 Develop and deploy server side applications using NodeJS K4 

CO3 Use Express framework in web development K3 

CO4 Implement and architect database systems in both NoSQL and SQL 

environments. 

K3 

CO5 
Develop a full stack single page application using React, NodeJS, and 

a Database and deploy using containers. 

K4 

COs and POs Mapping: 
 

Course 
Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 2 - 1 3 

CO2 3 2 2 3 2 - 1 3 

CO3 3 3 2 3 2 - 1 3 

CO4 3 3 2 3 2 - 1 3 

CO5 3 3 2 3 2 - 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 
 

 

Component 

 

Type of assessment 
Max 

Marks 

Reduced 

Marks 

 

Total 
Final 

marks 

Continuous Internal 

Examination (CIE) 

- Laboratory 

Continuous Assessment 75 75  

100 
 

60 

Model Lab Exam 25 25 

End Semester 
Examination 

(ESE) 
Lab Exam 100 40 40 40 

Total 100 
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Reference Books: 

1. David Flanagan, “Java Script: The Definitive Guide”, O’Reilly Media, Inc, 7th Edition, 2020 

2. Alex Banks, Eve Porcello, "Learning React", O’Reilly Media, Inc, 2nd Edition, 2020 

3. Marc Wandschneider, “Learning Node”, Addison-Wesley Professional, 2nd Edition, 2016 

4. https://www.geeksforgeeks.org/best-full-stack-developer-courses/ 

 

Course 

Code: 
24CA232 

Course 

Title: 
Java Programming Laboratory 

Credits: 2 L – T – P 0-0-4 

 

Course objectives: 

To impart knowledge on the 

 To learn the basic concepts of platform independent object oriented language. 

 To study the principles of inheritance and polymorphism to demonstrate how to design the 
abstract classes. 

 Familiar with the skills for developing programs using exception handling techniques and 
multithreading. 

 To study the concept of Graphical User Interface 

 Able to design a framework using AWT Components. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

 

S.No Name of the Experiment 

1. Write a java program using array and control structures. 

2. Implement the program using java classes. 

3. Demonstrate the java program using class and constructors. 

4. Write a java program using method overloading. 

5. Demonstrate the java program using inheritance. (Single, Multilevel) 

6. Write a java program using inheritance and show method overriding. 

7. Demonstrate the java program using interface. 

8. Write a java program using exception handling. 

https://www.geeksforgeeks.org/best-full-stack-developer-courses/
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9. Demonstrate the java program using package. 

10. Implement the java program using file operations. 

11. Write a java program using multithreading. 

12. Demonstrate the java program to implement operations on objects using Collections 
framework. 

Total  30 Hours 

Course outcomes: 

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Utilize the OOPs concepts and the syntax of arrays, class and object to 
develop programs. 

K3 

CO2 Make use of multithreading and polymorphism to develop programs. K3 

CO3 
Apply Inheritance, Polymorphism and Exception handling methods to 

solve the real time complex problems. 

K3 

CO4 Use thread concept for synchronization to complete the task. K3 

CO5 To determine a java framework for real world problem using AWT and 
interface. 

K4 

 

COs and POs Mapping: 

Course 

Outcomes 
Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1 - 1 3 

CO2 3 2 2 2 1 - 1 3 

CO3 3 3 2 2 1 - 1 3 

CO4 3 3 2 3 1 - 1 3 

CO5 3 3 2 3 1 - 1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

 

Component 
Type of 

assessment 

Max 

Marks 

Reduced 

Marks 

 

Total 
Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous 

Assessment 
75 75  

100 
 

60 
Model Lab 

Exam 
25 25 

End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total 100 
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Course 

Code: 
24CA233 

Course 

Title: 
Mobile Application Development Laboratory 

Credits: 2 L – T – P 0-0-4 

 

Course objectives: 

To impart knowledge on the 

 To understand the need and characteristics of mobile applications.

 To design the right user interface for mobile applications.

 To understand the design issues in the development of mobile applications.

 To understand the development procedure for mobile applications.

 To develop mobile applications using various tools and platforms.

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

S.No Name of the Experiment 

1. Develop an Android application using controls like Button, TextView, EditText for designing 

a calculator having basic functionality like Addition, Subtraction, Multiplication, and 

Division. 

2. Develop an application to set an image as wallpaper. On click of a button, the wallpaper 

image should start to change randomly every 30 seconds. 

3. Drawing graphics in android, creating animations with androids graphics API, Playing audio 

& video, Capturing media 

4. Write a program to create an activity with two buttons START and STOP. On pressing the 

START button, the activity must start the counter by displaying the numbers from One and 

the counter must keep on counting until the STOP button is pressed. Display the counter 

5. Using Location Manager and Location Provider, working with maps, Working with GPS, 

Bluetooth and Wi-Fi, Integrating Google maps, services for push notification Google ads 

6. Develop a simple application with one Edit Text so that the user can write some text in it. 

Create a button called “Convert Text to Speech” that converts the user input text into voice. 
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7. Create an activity like a phone dialer with CALL and SAVE buttons. On pressing the CALL 

button, it must call the phone number and on pressing the SAVE button it must save the 

number to the phone contacts. 

Total  30 Hours 

Hardware/Software Requirements 
 

1 JDK, ECLIPSE IDE / equivalent, ANDROID STUDIO 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Understand the basics of mobile application development frameworks and 

tools 

K2 

CO2 Develop a UI for mobile applications 
K4 

CO3 Design mobile applications that manage memory dynamically 
K4 

CO4 Build applications based on mobile OS like Android. 
K3 

CO5 Build location based services 
K3 

COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2 1 - 2 3 

CO2 3 2 2 2 1 - 2 3 

CO3 3 2 2 2 1 - 2 3 

CO4 3 2 2 2 1 - 2 3 

CO5 3 2 2 3 1 - 2 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 
 

 

Component 

 

Type of assessment 
Max 

Marks 

Reduced 

Marks 

 

Total 
Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75  

100 

 

60 

Model Lab Exam 25 25 

End Semester 

Examination 

(ESE) 

Lab Exam 100 40 40 40 

Total 100 

 

Course 

Code: 
24BX001 

Course 

Title: 
Data Structures and Algorithms 

Credits: 4 L – T – P 3-0-2 

 

Course objectives: 

To impart knowledge on the 

 Basic techniques of algorithm analysis. 

 The concept of ADTs. 

 Learn linear data structures-List, Stack and Queue. 

 Learn nonlinear data structures-Tree and Graphs. 

 Be exposed to sorting, searching and hashing algorithms. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 
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UNIT I – Introduction 
[9+6 hours] 

Introduction - Abstract Data Types (ADT) – Arrays and its representation –Structures – 

Fundamentals of algorithmic problem solving – Important problem types – Fundamentals of the 

analysis of algorithm – analysis framework – Asymptotic notations, Properties, Recurrence 

Relation. 

Practical Topics: 

1. Develop a program to perform various array operations 

2. Write a program to find running time complexity by considering each statement in the program 

for a given set of numbers. 

 

UNIT II – Linear Data Structures - Stack, Queue 
[9+6 hours] 

Stack ADT – Operations on Stack - Applications of stack – Infix to postfix conversion – evaluation 

of expression - Queue ADT – Operations on Queue - Circular Queue - Applications of Queue. 

Practical Topics: 

1. Write a program to convert infix to postfix using stack data structure 

2. Develop a program to perform circular queue operations 

 

UNIT III – Linear Data Structures – List 
[9+6 hours] 

List ADT - Array-based Implementation - Linked list implementation - Singly Linked Lists – 

Circularly linked lists – Doubly Linked Lists - Applications of linked list – Polynomial Addition. 

Practical Topics: 

1. Perform Polynomial Manipulation using Single Linked List. 

2. Implement the various operations in double linked list. 

 

UNIT IV – Searching, Sorting And Hash Techniques [9+6 hours] 

Searching: Linear search – Binary Search- comparison of linear search and binary search, Sorting 

algorithms: Insertion sort - Bubble sort – selection sort - Hashing: Hash Functions – Separate 

Chaining – Open Addressing – Rehashing. 

Practical Topics: 

1. Write a program to perform binary search 

2. Write a program to sort a given set of numbers and compare among Bubble Sort, Selection 

Sort and Insertion Sort with respect to computational complexity. 
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UNIT V – Non Linear Data Structures - Trees And Graphs 
[9+6 hours] 

Trees and its representation – left child right sibling data structures for general trees- Binary Tree – 

Binary tree traversals –- Binary Search Tree - Graphs and its representation - Graph Traversals - 

Depth-first traversal – breadth-first traversal-Application of graphs. 

Practical Topics: 

1. Write a program to delete a node from a given Binary search tree 

2. Write a program to perform Graph Traversals 

Total  75 Hours 
Laboratory Component:  

All 10 experiments have to be completed given in the following list of experiments. 
 

S.No. Name of the Experiment 

1 Develop a program to perform various array operations 

2 
Write a program to find running time complexity by considering each statement in the 

program for a given set of numbers 

3 Write a program to convert infix to postfix using stack data structure 

4 Develop a program to perform circular queue operations 

5 Perform Polynomial Manipulation using Single Linked List. 

6 Implement the various operations in double linked list. 

7 Write a program to perform binary search. 

8 
Write a program to sort a given set of numbers and compare among Bubble Sort, 

Selection Sort and Insertion Sort with respect to computational complexity. 

9 Write a program to delete a node from a given Binary search tree 

10 Write a program to perform Graph Traversals. 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Explain how to analyze algorithms and determine their time complexity K2 

CO2 Understand the concepts of data types, data structures and linear structures K2 

CO3 Apply data structures to solve various problems K2 

CO4 Apply different Sorting, Searching and Hashing algorithms K2 

CO5 Understand non-linear data structures. K2 
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COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 
Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75  

100 

 

25 

Model Lab Exam 25 25 

 

End Semester 

Examination (ESE) 

Theory Exam 100 35  

50 

 

50 
Lab Exam 100 15 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 80 80 80 

Apply 0 0 0 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Anany Levitin “Introduction to the Design and Analysis of Algorithms” 3rd Edition, 

PearsonEducation 

2. A.K. Sharma, “Data Structures using C”, 2nd Edition, Pearson Education Asia, 2013 

Reference Books: 

1. E. Horowitz, Anderson-Freed and S.Sahni, “Fundamentals of Data structures in C”, 

2ndEdition,University Press, 2007 

2. E.Balagursamy,” Data Structures using C”, Tata McGraw Hill 2015 Reprint 

3. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson 

Education,India, 2016 

4. Jean Paul Tremblay and Paul G. Sorensen, “An Introduction to Data Structures with Applications”,2nd 

Edition, Tata McGraw Hill, New Delhi, 2017. 

Web Links and Video Lectures (E-Resources): 

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

2. Data Structures: https://onlinecourses.swayam2.ac.in/cec19_cs04/preview 

 
 

Course 

Code: 
24BX002 

Course 

Title: 
Problem Solving and Programming in C 

Credits: 4 L – T – P 3-0-2 

 

Course objectives: 

To impart knowledge on the 

 To understand the basic concepts of problem-solving approaches and to develop the algorithms 

 Apply the techniques of structured (functional) decomposition to break a program into smaller 

pieces and describe the mechanics of parameter passing. 

 To design, implements, test, and apply the basic C programming concepts 

https://archive.nptel.ac.in/courses/106/102/106102064
https://onlinecourses.swayam2.ac.in/cec19_cs04/preview
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – Introduction To Computer Problem Solving [9 hours] 

Introduction – The Problem Solving aspect – Top down design – Implementation of algorithm – 

Program Verification – The efficiency of algorithms – The analysis of algorithms – Fundamental 

Algorithms 

 

UNIT II – Programming And Algorithms [9 hours] 

Programs and Programming – building blocks for simple programs -pseudo code representation – 

flow charts - Programming Languages - compiler –Interpreter, Loader and Linker - Program 

execution – Classification of Programming Language - Structured Programming Concept – 

Illustrated Problems: Algorithm to check whether a given number is Armstrong number or not- Find 

factorial of a number 

 

UNIT III – Basics Of ‘C’, Input / Output & Control Statements 
[9 + 10 

hours] 

Introduction- Identifier – Keywords - Variables – Constants – I/O Statements - Operators - 

Initialization – Expressions – Expression Evaluation – Lvalues and Rvalues – Type Conversion in 

C –Formatted input and output functions - Specifying Test Condition for Selection and Iteration- 

Conditional Execution - and Selection – Iteration and Repetitive Execution- go to Statement – 

Nested Loops- Continue and break statements. 

Practical Topics: 

1. Write programs to get some input, perform some operation and display the output using I/O 

statements 

2. Write a program to execute some specific statements based on the test condition 

3. Write programs to implement nested loop 
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UNIT IV – Arrays, Strings, Functions and Pointers 
[9 + 10 

hours] 

Array – One dimensional Character Arrays- Multidimensional Arrays- Arrays of Strings – Two 

dimensional character array – functions - parameter passing mechanism scope – storage classes – 

recursion - comparing iteration and recursion- pointers – pointer operators - uses of pointers- arrays 

and pointers – pointers and strings - pointer indirection pointers to functions - Dynamic memory 

allocation. 

Practical Topics: 

1. Write a program in C to get the largest element of an array using the function. 

2. Display all prime numbers between two intervals using functions. 

3. Reverse a sentence using recursion. 

4. Write a C program to concatenate two strings 

 

UNIT V – User-Defined Datatypes & Files 
[9 + 10 

hours] 

Structures – initialization - nested structures – structures and arrays – structures and pointers - union 

– typedef and enumeration types - bit fields - File Management in C – Files and Streams – File 

handling functions – Sequential access file- Random access file – Command line arguments. 

Practical Topics: 

1. Write a C program to Store Student Information in Structure and Display it. 

2. The annual examination is conducted for 10 students for five subjects. 

Write a program to read the data from a file and determine the following: Total marks 

obtained by each student; Topper of the class 

Total  75 Hours 

Laboratory Component: [30 hours] 

All 9 experiments have to be completed given in the following list of experiments. 
 

S.No. Name of the Experiment 

1 

Write programs to get some input, perform some operation and display the output using 

I/O statements 

2 Write a program to execute some specific statements based on the test condition 

3 Write programs to implement nested loop 

4 Write a program in C to get the largest element of an array using the function. 

5 Display all prime numbers between two intervals using functions. 

6 Reverse a sentence using recursion. 

7 Write a C program to concatenate two strings 
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8 Write a C program to Store Student Information in Structure and Display it. 

 

9 

The annual examination is conducted for 10 students for five subjects. 

Write a program to read the data from a file and determine the following: 

Total marks obtained by each student; Topper of the class 

 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Able to design a computational solution for a given problem K2 

CO2 Able to break a problem into logical modules that can be solved 

(programmed). 

K2 

CO3 
Able to transform a problem solution into programs involving 

programming constructs 

K2 

CO4 
To write programs using structures, strings, arrays, pointers and files for 

solving complex computational problems 

K2 

CO5 
Able to introduce modularity using functions and pointers which permit ad 

hoc runtime polymorphism. 

K2 

COs and POs Mapping: 

 

 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75  

100 
 

25 

Model Lab Exam 25 25 

 

End Semester 
Examination (ESE) 

Theory Exam 100 35  

50 
 

50 

Lab Exam 100 15 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 
Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Deitel and Deitel, “C How to Program”, Pearson Education. 2013, 7th Edition 

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

2006 

Reference Books: 

1. Brian W. Kernighan and Dennis M. Ritchie, “The C programming Language”, Edition? 2nd edition 

2015, Pearson Education India 

2. How to solve it by Computer, R. G. Dromey, Pearson education, Fifth Edition, 2007 
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3. Kamthane, A.N., “Programming with ANSI and Turbo C”, Pearson Education, Delhi, 3rdEdition, 

2015 

4. PradipDey, ManasGhosh, ―Computer Fundamentals and Programming in C, Second Edition,Oxford 

University Press, 2013. 

Web Links and Video Lectures (E-Resources): 

1. Programming In C: https://onlinecourses.nptel.ac.in/noc23_cs53/preview 

2. Problem Solving and Programming in C: https://onlinecourses.nptel.ac.in/noc22_cs101/preview 
 

 

Course 

Code: 
24BX101 

Course 

Title: 
Introduction to Computer Organization and 

Operating Systems 

Credits: 3 L – T – P 3-0-0 

 

 

 
 

 

 

 
 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

Course objectives: 

 To learn the basic structure and operations of a computer. 

 To learn the arithmetic and logic unit and implementation of fixed-point and floating point 

arithmetic unit. 

 To understand the memory hierarchies, cache memories and virtual memories and to learn the 

different ways of communication with I/O devices. 

 To understand the basic concepts and functions of Operating Systems 

 To understand Process and various Scheduling Algorithms of OS 

https://onlinecourses.nptel.ac.in/noc22_cs101/preview
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UNIT I – BASIC STRUCTURE AND ARITHMETIC OPERATIONS [9 hours] 

Functional Units – Basic Operational Concepts – Instructions: Language of the Computer – 

Operations, Operands – Instruction representation – Logical operations – Decision Making – MIPS 

Addressing Arithmetic for Computers. 
 

UNIT II – PROCESSOR AND CONTROL UNIT [9 hours] 

A Basic MIPS implementation – Building a Datapath – Control Implementation Scheme – 

Pipelining – Pipelined datapath and control – Handling Data Hazards & Control Hazards – 

Exceptions. 
 

UNIT III - MEMORY & I/O SYSTEMS [9 hours] 

Memory Hierarchy - Memory technologies – cache memory – measuring and improving cache 

performance – virtual memory –-Accessing I/O Devices – Interrupts – Direct Memory Access – Bus 

structure –Interface circuits – USB 
 

UNIT IV – OPERATING SYSTEMS OVERVIEW [9 hours] 

Operating system overview-objectives and functions, Evolution of Operating System- Operating 

System Structure - System Calls- Processes – Process Concept, Inter-process Communication 

 

UNIT V – PROCESS MANAGEMENT [9 hours] 

CPU Scheduling – Scheduling criteria, Scheduling algorithms, Multiple-processor scheduling, 

Threads Overview– The critical-section problem, Semaphores, Classical problems of 

synchronization, Critical regions. 

Total  45 Hours 

    

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Understand the basics structure of computers, operations and instructions K2 

CO2 Design arithmetic and logic unit, control unit. K2 

CO3 Understand the various memory systems and I/O communication. K2 

CO4 Understand operating system functions, types, system calls K2 

CO5 Analyze Process and various scheduling algorithms K2 
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COs and POs Mapping: 
 

Course 
Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 
 

 

Component 
 

Type of assessment 
 

Max Marks 
Reduced 

Marks 

 

Total 
Final 

marks 

 

 

 

 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
 

 

50 

 

 

 

 

 

100 

 

 

 

 

 

40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
 

 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 

 

Theory Exam 
 

100 
 

60 
 

60 
 

60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 
Examination 

I II 

Remember 20 20 20 

Understand 80 80 80 

Apply 0 0 0 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. David A. Patterson and John L. Hennessy, Computer Organization and Design: The 

Hardware/Software Interface, Fifth Edition, Morgan Kaufmann / Elsevier 

2. Carl Hamacher, Zvonko Vranesic, Safwat Zaky and Naraig Manjikian, Computer Organization and 

Embedded Systems, Sixth Edition, Tata McGraw Hill, 2012 

3. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne - Operating System Concepts, 9th 

Edition, John Wiley and Sons Inc., 2012. 

4. John P. Hayes, Computer Architecture and Organization, Third Edition, Tata McGraw Hill, 2012 

5. John L. Hennessey and David A. Patterson, Computer Architecture – A Quantitative Approach, 

Morgan Kaufmann / Elsevier Publishers, Fifth Edition, 2012. 

6. Andrew S. Tanenbaum - Modern Operating Systems, 4th Edition, Pearson Education, 2014. 

 

Course 

Code: 
24BX102 

Course 

Title: 
 

DATABASE MANAGEMENT SYSTEMS 

Credits: 4 L – T – P 3-0-2 

 

Course objectives: 

 To understand the fundamentals of data models and conceptualize and depict a database 

system using ER diagram. 

 To make a study of SQL and relational database design. 

 To know about data storage techniques and query processing. 

 To impart knowledge in transaction processing, concurrency control techniques and recovery 

procedures. 
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos 

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION [9 hours] 

File systems versus Database systems – Data Models – DBMS Architecture – Data Independence – 

Data Modeling using Entity – Relationship Model –E-R Modeling. 

 

UNIT II – RELATIONAL MODEL AND QUERY EVALUATION [9 hours] 

Relational Model Concepts – Relational Algebra – SQL – Basic Queries – Complex SQL Queries 

– Views – Constraints 

 

UNIT III – DATABASE DESIGN & APPLICATION DEVELOPMENT 
[9 + 10 

hours] 

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 IV – TRANSACTION PROCESSING 
[9 + 10 

hours] 

Quey Pocessing-Transaction Processing – Properties of Transactions - Serializability – Transaction 

support in SQL - Locking Techniques –Validation Techniques –– Recovery concepts – Shadow 

paging – Log Based Recovery. 

 

UNIT V – FILES AND INDEXING 
[9 + 10 

hours] 

File operations – Hashing Techniques – Indexing – Single level and Multi-level Indexes – B+ tree 

– Static Hashing 

Total  75 Hours 
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Laboratory Component: [30 hours] 

All 9 experiments have to be completed given in the following list of experiments. 
 

S.No. Name of the Experiment 

1 Data Manipulation Commands for inserting, deleting, updating and retrieving in Tables 

2 Transaction Control Language Commands like Commit, Rollback and Save Point 

3 Illustrate the statements to create index and drop index 

4 
Perform database querying using simple query, nested query, subquery and join 

operations 

5 Create a PL/SQL block to implement implicit and explicit cursors 

6 Create a PL/SQL block to implement procedures and functions 

7 Create a PL/SQL block to execute triggers 

8 Execute a procedure which handles exception using PL/SQL 

9 Create a embedded PL/SQL block to connect with any host language like ‘C’ 

Course outcomes: 

On completion of the course, the student will have the ability to: 
 

COs Course Outcomes Highest Cognitive 

Level 

CO1 Understand the basic concepts of the database and data models K2 

CO2 
Design a database using ER diagrams and map ER into Relations and 
normalize the relations 

K2 

CO3 
Acquire the knowledge of query evaluation to monitor the performance 

of the DBMS. 
K2 

CO4 Develop a simple database applications using normalization. K2 

CO5 
Acquire the knowledge about different special purpose databases and to 

critique how they differ from traditional database systems. 
K2 
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COs and POs Mapping: 
 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 
 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

 

 

 

Continuous Internal 

Examination (CIE) - 

Theory 

CIE – I 100  

50 

 

 

 

 

100 

 

 

 

 

25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40  

40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75  

100 
 

25 

Model Lab Exam 25 25 

 
End Semester 

Examination (ESE) 

Theory Exam 100 35  

50 
 

50 

Lab Exam 100 15 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 
 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 
Examination 

I II 

Remember 20 20 20 

Understand 80 80 80 

Apply 0 0 0 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Abraham Silberschatz, Henry F.Korth and S.Sundarshan “Database System Concepts”, 

Seventh Edition, McGraw Hill, 2017. 

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

Edition, Pearson Education Delhi, 2017 

3. RaghuRamakrishnan, ―Database Management Systems‖, Fourth Edition, McGrawHill College 

Publications, 2015. 

4. Lee Chao, “Database Development and Management”, Auerbach Publications, 1st edition, 2010 

5. Carlos Coronel, Peter Rob, and Stephen Morris, “Database Principles Fundamentals of Design, 

Implementation, and Management –10th Edition”, Course Technology, Cengage Learning, 2013 

6. C.J. Date, “An Introduction to Database Systems”, Eighth Edition, Pearson Education Delhi, 

2003 
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SCHEME OF INSTRUCTION FOR SECOND YEAR MCA 

 

III SEMESTER 

 

Sl.no 
Course 

code 
Course title Category L T P C 

THEORY COURSES 
1.  24CA302 Internet Of Things PCC 3 0 0 3 

THEORY COURSE WITH LABORATORYCOMPONENT 

1. 24CA301 Machine Learning PCC 3 0 2 4 
PROFESSIONAL ELECTIVE COURSES 

1.  Professional Elective - I PEC 3 0 0 3 
2.  Professional Elective - II PEC 3 0 0 3 
3.  Professional Elective - III PEC 3 0 0 3 
4.  Professional Elective - IV PEC 3 0 0 3 
 OPEN ELECTIVE COURSES 

1.  Open Elective - I OEC 3 0 0 3 
LABORATORY COURSES 

1. 24CA331 
Advanced Java programming 

Laboratory 
PCC 0 0 2 1 

2.  24CA332 
Internet Of Things  

Laboratory 
PCC 0 0 2 1 

EMPLOYABILITY ENHANCEMENT COURSES 

1. 24CA351 Professional communication-II EEC 0 0 2 1 

2. 24CA352 Mini Project / Internship $ EEC 0 0 0 2 

TOTAL  21 0 8 27 

Bridge Courses  

S.No Course 
Code 

Course Title Course 

Type 

L T P Credit 

Classes are to be conducted and completed before the start of the class of third  semester, Examinations will 

be conducted along with third semester  

1. 24BX201 Mathematical Foundations of 

Computer Science 

 3 0 0 3 

2. 24BX202 Basics of Computer 

Networks 

 3 0 0 3 

 

 

IV SEMESTER 

 

Sl.no 
Course 

code 
Course title Category L T P C 

EMPLOYABILITY ENHANCEMENT COURSES 
1.  24CA451 PROJECT WORK EEC 0 0 24 12 
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PROFESSIONAL ELECTIVE COURSES 

 

Professional Electives Courses I - DATABASES AND ANALYTICS (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA303 Distributed Databases PEC 3 0 0 3 

2. 24CA304 NoSQL Databases PEC 3 0 0 3 

3. 24CA305 XML and Web Services PEC 3 0 0 3 

4. 24CA306 Information Retrieval PEC 3 0 0 3 

5. 24CA307 Big data Analytics PEC 3 0 0 3 

6. 24CA308 Statistics Using R 

Programming 
PEC 

3 0 0 3 

Professional Electives Courses II - FRAMEWORK AND SOFTWARE PROCESS (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA311 Software Project Management PEC 3 0 0 3 

2. 24CA312 Software Quality Management PEC 3 0 0 3 

3. 24CA313 Software Testing PEC 3 0 0 3 

4. 24CA314 MS Bot Framework PEC 3 0 0 3 

5. 24CA315 C# and .Net Framework PEC 3 0 0 3 

6. 24CA316 Object Oriented Software 

Engineering 
PEC 

3 0 0 3 

 

Professional Electives Courses III - DATA SCIENCE (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA321 Data Analytics and 

Visualization 
PEC 

3 0 0 3 

2. 24CA322 Data Mining & Data 

Warehousing 
PEC 

3 0 0 3 

3. 24CA323 Data Analytics with Python PEC 3 0 0 3 

4. 24CA324 Neural Networks PEC 3 0 0 3 

5. 24CA325 Deep Learning PEC 3 0 0 3 

6. 24CA326 Digital Image Processing PEC 3 0 0 3 

Professional Electives Courses IV - SECURITY AND NETWORK (PEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA341 Cryptography and Network 

Security 
PEC 

3 0 0 3 

2. 24CA342 Cyber Security PEC 3 0 0 3 

3. 24CA343 Introduction to Block chain and 

Applications 
PEC 

3 0 0 3 

4. 24CA344 Computer Networks PEC 3 0 0 3 

5. 24CA345 Wireless Communication 

Networks 
PEC 

3 0 0 3 
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6. 24CA346 Distributed Systems PEC 3 0 0 3 
 

Open Elective (OEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

1. 24CA371 Data Analysis OEC 3 0 0 3 

2. 24CA372 Optimization Techniques OEC 3 0 0 3 

3. 24CA373 Graph Theory OEC 3 0 0 3 

4. 24CA374 Stochastic and Random Process OEC 3 0 0 3 

5. 24CA375 Number Theory and Queuing 

Theory 
OEC 3 0 0 3 

6. 24CA376 Numerical Methods OEC 3 0 0 3 

Employability Enhancement Courses (EEC) 

S.No Course 
Code 

Course Title Course 
Type 

L T P Credit 

3. 24CA352 Mini Project / Internship $ EEC 0 0 0 2 

4. 24CA451 PROJECT WORK EEC 0 0 24 12 
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Course Code: 24CA301 Course Title: Machine Learning  

Credits: 4 L – T – P 3-0-2 

 

Course objectives: 

• To gain knowledge on foundations of machine learning and the process of preparing data for 

modeling. 

• To understand the process of selecting, training, evaluating, and improving machine learning 

models to achieve optimal performance. 

• To understand how to make predictions under uncertainty and apply Bayesian methods to real-

world problems. 

• To learn the role of parametric machine learning techniques and neural network.  

• To enhance classification and regression performance by leveraging different mathematical 

principles, decision-making strategies, and optimization methods. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION [15 hours] 

Machine Learning - Need – History – Definitions - Applications - Advantages, Disadvantages & 

Challenges - Types of Machine Learning - Languages/Tools– Issues. Preparing to Model: Introduction 

- Machine Learning Activities - Types of data - Exploring structure of data - Data quality and 

remediation - Data Pre-processing. 

Practical Topics: 

1. Demonstrate how do you structure data in Machine Learning 

2. Implement data preprocessing techniques on real time dataset 
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3. Extract the data from employee database using python. 

 

UNIT II – MODEL EVALUATION AND FEATURE ENGINEERING [15 hours] 

Model Selection - Training Model - Model Representation and Interpretability - Evaluating 

Performance of a Model - Improving Performance of a Model - Feature Engineering: Feature 

Transformation - Feature Subset Selection. 

Practical Topics: 

1. Implement Feature subset selection techniques 

2. Demonstrate how will you measure the performance of a machine learning model. 

3. Evaluate the models using metrics such as accuracy, precision, recall, F1-score, and ROC- AUC 

Visualize the performance using confusion matrices and ROC curves. 

  

UNIT III – PROBABILISTIC METHODS [15 hours] 

Introduction - Bayes’ Rule. Bayesian Learning: Maximum Likelihood and Least Squared error 

hypothesis-Maximum Likelihood hypotheses for predicting probabilities- Minimum description 

Length principle -Bayes optimal classifier - Naïve Bayes classifier - Bayesian Belief networks -EM 

algorithm. 

Practical Topics: 

1. Write a program to implement the naïve Bayesian classifier for a sample training data set. Compute 

the accuracy of the classifier, considering few test data sets. 

2. Write a program to construct a Bayesian network considering medical data. Use this model to 

demonstrate the diagnosis of heart patients using the standard Heart Disease Data Set. 

3. Apply EM algorithm to cluster a set of data stored in a .CSV file. 

 

UNIT IV – PARAMETRIC MACHINE LEARNING [15 hours] 

Logistic Regression: Classification and representation – Cost function – Gradient descent – Advanced 

optimization – Regularization - Solving the problems on overfitting. Perceptron – Neural Networks – 

Multi – class Classification - Backpropagation – Non-linearity with activation functions (Tanh, 

Sigmoid, Relu, PRelu) - Dropout as regularization 

Practical Topics: 

1. Build An Artificial Neural Network by Implementing the Backpropagation Algorithm and Test 

the Same Using Appropriate Data Sets 
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2. Implement Logistic Regression to classify problems such as spam detection. Diabetes predictions 

and so on. 

 

UNIT V – NON-PARAMETRIC MACHINE LEARNING [15 hours] 

k- Nearest Neighbors- Decision Trees – Branching – Greedy Algorithm - Multiple Branches – 

Continuous attributes – Pruning. Random Forests: ensemble learning. Boosting – Adaboost algorithm. 

Support Vector Machines – Large Margin Intuition – Loss Function - Hinge Loss – SVM Kernels 

Practical Topics: 

1. Write a program to implement k-Nearest Neighbor algorithm to classify the data set. 

2. Apply the technique of pruning for a noisy data monk2 data, and derive the decision tree from this 

data. Analyze the results by comparing the structure of pruned and unpruned tree. 

3. Implement Support Vector Classification for linear kernels. 

4. Write a program to drive a decision tree from the student dataset. 

Laboratory Component:          [30 hours]  

Any 12 experiments have to be completed from the following list of experiments. 

S.No.  Name of the Experiment 

1 Demonstrate how do you structure data in Machine Learning 

2 Implement data preprocessing techniques on real time dataset 

3 Extract the data from employee database using python. 

4 Implement Feature subset selection techniques 

5 Demonstrate how will you measure the performance of a machine learning mode 

6 Evaluate the models using metrics such as accuracy, precision, recall, F1-score, and ROC- 

AUC. Visualize the performance using confusion matrices and ROC curves. 

7 Write a program to implement the naïve Bayesian classifier for a sample training data set. 

Compute the accuracy of the classifier, considering few test data sets. 

8 Write a program to construct a Bayesian network considering medical data. Use this model to 

demonstrate the diagnosis of heart patients using the standard Heart Disease Data Set. 

9 Apply EM algorithm to cluster a set of data stored in a .CSV file. 

10 Build An Artificial Neural Network by Implementing the Backpropagation Algorithm and Test 

the Same Using Appropriate Data Sets 

11 Implement Logistic Regression to classify problems such as spam detection. Diabetes predictions 

and so on. 

12 Write a program to implement k-Nearest Neighbor algorithm to classify the data set. 
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13 Apply the technique of pruning for a noisy data monk2 data, and derive the decision tree from 

this data. Analyze the results by comparing the structure of pruned and unpruned tree. 

14 Implement Support Vector Classification for linear kernels. 

15 Write a program to drive a decision tree from the student dataset. 

      Total  75 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 
Cognitive Level 

CO1 
Understand the basics concepts of Data Preprocessing and 

Dimensionality reduction for machine learning algorithms. 
K2 

CO2 

Identify the appropriate machine learning model for a given problem 

and the importance of feature engineering for better model accuracy and 

interpretability. 

K3 

CO3 Make use of Probability Technique to solve the given problem. K3 

CO4 Analyze the working model and features of Decision tree K3 

CO5 Choose and apply appropriate algorithm to learn and classify the data. K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 1 1 - - - - 1 

CO2 3 1 2 1 - - - - 

CO3 3 3 3 1 1 - - 1 

CO4 3 2 3 2 1 - - 1 

CO5 3 3 3 2 1 - - 1 

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 25 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous Assessment 75 75 

100 25 

Model Lab Exam 25 25 

End Semester 

Examination (ESE) 

Theory Exam 100 30 

50 50 

Lab Exam 100 15 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern  

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition, 2020. 

2. Saikat Dutt, Subramanian Chandramouli and Amit Kumar Das, "Machine Learning", 1st Edition, Pearson 

Education, 2019 

References 
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1. Stephen Marsland, “Machine Learning: An Algorithmic Perspective, “Second Edition”, CRC Press, 

2014. 

2. Tom M. Mitchell, “Machine Learning”, India Edition, 1st Edition, McGraw-Hill Education Private 

Limited, 2013 

3. Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Revised Edition, Springer, 2016.  

4. Aurelien Geron, “Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow”, 2nd 

Edition, O‟Reilly, 2019 

5. Sebastain Raschka, Vahid Mirjalili, “Python Machine Learning”, Packt publishing, 3rd Edition, 2019. 

Web Links and Video Lectures (E-Resources): 

1.  Introduction to Machine Learning https://onlinecourses.nptel.ac.in/noc23_cs18/preview 

2. A Basic course in Machine Learning for All  https://onlinecourses.swayam2.ac.in/imb25_mg56/preview           

Course Code: 24CA302 Course Title: INTERNET OF THINGS 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To Learn fundamental concept in IoT principles, technologies, and applications, for IoT-related 

careers and projects. 

• To gain knowledge about various IoT protocols. 

• To understand about various IoT Physical devices and Endpoints 

• To know the security and privacy issues connected with IoT  

• To apply the concept of Internet of Things in a real-world scenario. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

https://onlinecourses.nptel.ac.in/noc23_cs18/preview
https://onlinecourses.swayam2.ac.in/imb25_mg56/preview
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UNIT I – FUNDAMENTALS OF IOT [9 hours] 

Definition and Characteristics of IoT, Sensors, Actuators, Physical Design of IoT – IoT Protocols, 

IoT communication models, IoT Communication APIs, IoT enabled Technologies – Wireless Sensor 

Networks, Cloud Computing, Embedded Systems, IoT Levels and Templates, Domain Specific IoTs 

– Home, City, Environment, Energy, Agriculture and Industry. 

 

UNIT II – IOT Protocol [9 hours] 

Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID Protocols – Issues 

with IoT Standardization – Unified Data Standards – Protocols – IEEE802.15.4–BACNet Protocol– 

Modbus – KNX – Zigbee– Network layer – APS layer – Security. 

 

UNIT III – IOT PHYSICAL DEVICES AND ENDPOINTS [9 hours] 

Introduction to Arduino and Raspberry Pi- Installation, Interfaces (serial, SPI, I2C), Programming – 

Python program with Raspberry PI with focus on interfacing external gadgets, controlling output, 

and reading input from pins. 

 

UNIT IV –IOT PRIVACY, SECURITY AND GOVERNANCE [9 hours] 

Introduction, Overview of Governance, Privacy and Security Issues, Contribution from FP7 Projects, 

Security, Privacy and Trust in IoT-Data-Platforms for Smart Cities, First Steps Towards a Secure 

Platform, Smartie Approach. Data Aggregation for the IoT in Smart Cities, Security. 

 

UNIT V – APPLICATIONS [9 hours] 

IOT APPLICATIONS - IoT applications for industry: Future Factory Concepts, Brownfield IoT, 

Smart Objects, Smart Applications. Study of existing IoT platforms /middleware, IoT- A, Hydra etc. 

A Case Study with any one of the boards and data acquisition from different sensors. 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the fundamentals of IoT, IoT levels and templates and 

domain specific applications. 
K2 

CO2 
Understand the usage of IoT protocols for communication between 

various IoT devices. 
K2 

CO3 Design portable IoT using Arduino/Raspberry Pi /equivalent boards. K3 

CO4 
Interpret the basic concepts of security and governance as applied to 

IoT. 
K2 

CO5 
Analyze data acquisition for any one of the boards from different 

sensors. 
K2 



Item 01:20 – Annexure XVIII 

  8 

Proceedings of the 2nd Academic Council [14.03.2025] 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 3 1 1 2 - 3 

 
CO2 3 1 1 - - 2 - 2 

CO3 2 3 1 3 1 3 - 2 

CO4 1 - - - 1 1 - 1 

CO5 2 1 2 3 3 3 - 2 

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyze 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti, Universities Press, 

2015, ISBN: 9788173719547. 

References 

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

Protocols”, Wiley, 2012. 

2. David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton, Jerome Henry, “IoT Fundamentals, 

Networking Technologies, Protocols, and Use cases for the Internet of Things”, Cisco Press, First 

Edition,2017. 

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

Springer, 2011 

4. Raspberry Pi Cookbook, Software and Hardware Problems and solutions, Simon Monk, O'Reilly (SPD), 

2016, ISBN 7989352133895 

5. Peter Friess, 'Internet of Things – From Research and Innovation to Market Deployment', River 

Publishers, 2014 

Web Links and Video Lectures (E-Resources): 

1. A Basic Course on Introduction to Internet of Things  https://onlinecourses.nptel.ac.in/noc22_cs53/preview 

2. A Basic Course on Introduction to Industry 4.0 And Industrial Internet of Things 

https://onlinecourses.nptel.ac.in/noc25_cs43/preview  

Course 

Code: 
24CA331 

Course 

Title: 

ADVANCED JAVA PROGRAMMING 

LABORATORY 

Credits: 1 L – T – P 0-0-2 

 

1. Course objectives: 

2. To gain knowledge of Inheritance, Package and Exception Handling.  

3. Use class concepts to the Multithreaded Programming.  

4. Design using various Events and AWT controls. 

5. Create Database Related Applications using JDBC.  

6. Develop Servlet programs and JSP applications. 

https://onlinecourses.nptel.ac.in/noc22_cs53/preview
https://onlinecourses.nptel.ac.in/noc25_cs43/preview
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

S.N

o. 

Name of the Experiment 

1 Exercise using Java class and overloading 

2 Exercise using Java abstract class and interface 

3 Exercise using Java swing with event handling 

4 Program using AWT Controls (Text, Button, Checkbox, Radio Button). 

5  Program using JDBC (Insert, Update and Delete Records in the Database). 

6 Servlet Life Cycle Program. 

7 Implementing Cookies using Servlet. 

8 Implementing Session Tracking using JSP 

9 Accessing Database with JSP using JDBC. 

10 Design, develop and deploy packages to apply features of Java in solving real world problems. 

Total   30 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest Cognitive 

Level 

CO1 
Understand the concepts of Inheritance, Package and 

Exception Handling. 
K2 

CO2 Apply class concepts to the Multithreaded Programming. K3 

CO3 Design using various Events and AWT controls. K3 

CO4 Create Database Related Applications using JDBC. K6 

CO5 Develop Servlet programs and JSP applications. K6 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 - - - 3 

CO2 3 3 2 1 - 1 - 3 

CO3 3 3 1 1 - 2 - 3 

CO4 3 3 2 1 - 1 - 3 

CO5 3 2 1 1 - 1 - 3 

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous 

Assessment 
75 75 

100 60 

Model Lab Exam 25 25 

End Semester 

Examination (ESE) 
Lab Exam 100 40 40 40 

Total 100 

 

Course Code: 24CA332 Course Title: INTERNET OF THINGS LABORATORY 

Credits: 1 L – T – P 0-0-2 

 

Course objectives: 

• To design applications to interact with sensors 

• To design and develop IoT application Arduino/Raspberry pi for real world scenario. 

• To enable communication between IoT and cloud platforms 

• To develop applications using Django Framework  
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

S.No. Name of the Experiment 

1 To study various IoT protocols – 6LowPAN, IPv4/IPv6, Wifi, Bluetooth, MQTT. 

2 IoT Application Development Using sensors and actuators (temperature sensor, light 

sensor, infrared sensor) 

3 To study Raspberry Pi development board and to implement LED blinking applications. 

4 To interface LED/Buzzer with Arduino/Raspberry Pi and write a program to turn ON LED 

for 1 sec after every 2 seconds. 

5 Write a program on Arduino/Raspberry Pi to upload temperature and humidity data to 

thingspeak cloud.  

6 To interface Bluetooth with Arduino/Raspberry Pi and write a program to send sensor data 

to smartphone using Bluetooth.  

7 To develop an application to send and receive data with Arduino using HTTP request 

8 Develop a simple application based on sensors. 

9 To develop an application that measures the room temperature and posts the temperature 

value on the cloud platform. 

10 To develop an application that measures the moisture of soil and post the sensed data over 

Google Firebase cloud platform. (OR) 

To develop an application for measuring the distance using ultrasonic sensor and post 

distance value on Google Cloud IoT platform 

Hardware/Software Requirements 

1 The universal microcontroller development board 

2 8051 Daughter Board 

3 Raspberry Pi 3B+ Original 

4 Arduino Daughter Board 

5 Humidity + IR Sensor Interface 
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6 Ultrasonic Sensors 

7 Open source softwares Django Framework 

8 Open cloud architectures like Bluemix, Development platforms like Firebase 

Total   30 Hours  

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest Cognitive 

Level 

CO1 To understand the various IoT protocols K2 

CO2 Test and experiment different sensors for application development K3 

CO3 
To develop applications using Arduino/Raspberry Pi/ Equivalent 

boards. 
K3 

CO4 
To develop applications that would read the sensor data and post 

it in Cloud 
K3 

CO5 
Develop IOT applications with different platforms and 

frameworks. 
K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 2     -  3 

CO2 2     -  3 

CO3 2     -  3 

CO4 2     -  3 

CO5 2     -  3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component 
Type of 

assessment 

Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) - 

Laboratory 

Continuous 

Assessment 
75 75 

100 60 

Model Lab Exam 25 25 

End Semester 

Examination (ESE) 
Lab Exam 100 40 40 40 

Total 100 
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Course Code: 24CA303 Course Title: DISTRIBUTED DATABASES 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the theoretical and practical aspects of the database technologies. 

• To study the need for distributed database technology to tackle deficiencies of the 

• centralized database systems. 

• To learn the concept of query processing. 

• To identify the usage of distributed transactions. 

• To introduce the concepts and techniques of distributed database. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION  [9 hours] 

Features of Distributed versus Centralized Databases, Principles of Distributed Databases, Levels Of 

Distribution Transparency, Reference Architecture for Distributed Databases, Types of Data 

Fragmentation, Integrity Constraints in Distributed Databases, Distributed Database Design 

 

UNIT II –  QUERY PROCESSING [9 hours] 

Translation of Global Queries to Fragment Queries, Equivalence transformations for Queries, 

Transforming Global Queries into Fragment Queries, Distributed Grouping and Aggregate Function 

Evaluation, Parametric Queries. Optimization of Access Strategies, A Framework for Query 

Optimization, Join Queries, General Queries. 



Item 01:20 – Annexure XVIII 

  15 

Proceedings of the 2nd Academic Council [14.03.2025] 

 

UNIT III –  TRANSACTION MANAGEMENT AND CONCURRENCY CONTROL [9 hours] 

The Management of Distributed Transactions, A Framework for Transaction Management, 

Supporting Atomicity of Distributed Transactions, Concurrency Control for Distributed 

Transactions, Architectural Aspects of Distributed Transactions Concurrency Control, Foundation 

of Distributed Concurrency Control, Distributed Deadlocks, Concurrency Control based on 

Timestamps, Optimistic Methods for Distributed Concurrency Control. 

 

UNIT IV –  RELIABILITY AND SECURITY IN THE DISTRIBUTED 

DATABASES 
[9 hours] 

Reliability, Basic Concepts, Non blocking Commitment Protocols, Reliability and concurrency 

Control, Determining a Consistent View of the Network, Detection and Resolution of Inconsistency, 

Checkpoints and Cold Restart, Distributed Database Administration, Catalog Management in 

Distributed Databases, Authorization and Protection  

 

UNIT V – DISTRIBUTED OBJECT DATABASE MANAGEMENT SYSTEMS [9 hours] 

Architectural Issues, Alternative Client/Server Architectures, Cache Consistency, Object 

Management, Object Identifier Management, Pointer Swizzling, Object Migration, Distributed 

Object Storage, Object Query Processing, Object Query Processor Architectures, Query Processing 

Issues, Query Execution, Transaction Management, Transaction Management in Object DBMSs, 

Transactions as Objects. 

    Total  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Identify the introductory distributed database concepts and its 

structures for storing information. 
K2 

CO2 Understand the idea of queries to select data from distributed databases.  K2 

CO3 Infer the concept of concurrency Control for Distributed Transactions. K2 

CO4 
Use Commitment Protocols to determine  Consistent View of the 

Network. 
K3 

CO5 Understand Object Query Processing in Object DBMSs K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2 2     

CO2 3 2 2 2     

CO3 3 2 2 2     

CO4 3 2 2 3 3    

CO5 3 2 2 3 3    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 40 20 20 

Understand 60 60 60 

Apply 0 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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 Text Books: 

1. Distributed Databases - Principles and Systems; Stefano Ceri; Guiseppe Pelagatti; Tata McGraw Hill; 

1985. 

2. Fundamental of Database Systems; Elmasri & Navathe; Pearson Education; Asia Database System 

Concepts; Korth & Sudarshan; TMH 

3. Principles of Distributed Database Systems; M. Tamer Özsu; and Patrick Valduriez Prentice Hall 

References 

1. Data Base Management System; Leon & Leon; Vikas Publications 

2. Introduction to Database Systems; Bipin C Desai; Galgotia 

 

 

Course Code: 24CA304 Course Title: NoSQL DATABASES 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the principles behind the NoSQL databases. 

• To explore knowledge on variety of NoSQL databases. 

• To understand the queries of MongoDB. 

• To learn the features of NoSQL databases (key-value stores, document databases, graph 

databases). 

• To design applications using NoSQL databases. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 
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UNIT I – INTRODUCTION TO NOSQL [9 hours] 

Overview, and History of NoSQL Databases – Definition of various Types of NoSQL Databases – 

The Value of Relational Databases – Attack of the Clusters, The Emergence of NoSQL, Key Points. 

 

UNIT II – REPLICATION AND SHARDING [9 hours] 

Distribution Models – Single Server, Sharding, Master-Slave Replication, Peer-to-Peer Replication, 

Combining Sharding and Replication – New NoSQL stores, MongoDB, Cassandra, OrientDB use 

and deployment, Application, Challenges NoSQL approach – Key-Value and Document Data 

Models, Aggregate-Oriented Databases. 

 

UNIT III – MONGODB [9 hours] 

MongoDB: Why Mongo DB –Terms used in RDBMS and Mongo DB – Data Types – MongoDB 

Query Language – Storing Data In and Accessing Data from MongoDB, Querying MongoDB. 

 

UNIT IV – CASSANDRA [10 hours] 

Cassandra: Features – CQL Data Types – CQLSH – Keyspaces – CRUD Operations – Collections 

– Using a Counter – Time to Live – Alter Commands – Import and Export – Querying System 

Tables. 

 

UNIT V – ORIENTDB [8 hours] 

OrientDB: Basic Concepts – Data Types – Database Commands – Record Commands – Cluster and 

Class Commands – Property, Vertex, and Edge Commands – Hooks – Caching – Logging. 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the principles of NoSQL databases for accessing data in 

the databases. 
K2 

CO2 Infer the concept of replication and sharding for orient databases. K2 

CO3 Use queries  of RDBMS and Mongo DB for accessing databases. K3 

CO4 Understand the concepts of CRUD operations in Cassandra. K2 

CO5 Illustrate the basic concepts of OrientDB for accessing the data. K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 Skill Assessment - 

II 
40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Shashank Tiwari, “Professional NOSQL”, WROX Press, 2011. 

2. Sadalage, P. & Fowler, M., “NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot 

Persistence”, 1st Ed., Pearson Education, 2012. 

References 

1. Redmond, E. & Wilson, J., “Seven Databases in Seven Weeks: A Guide to Modern Databases and the 

NoSQL Movement”, 1st Ed., 2012. 

2. Dan MC Creary and Ann Kelly, “Making Sense of NoSQL: A guide for Managers and the Rest of Us”, 

Dreamtech Press, 2013. 

3. Adam Fowler, “Nosql for Dummies”, Wiley,2015 

 

 

Course Code: 24CA305 Course Title: XML and Web Services 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the basics of XML. 

• To learn XML based technologies and SOAP. 

• To evaluate the technologies behind Web Services. 

• To learn to work with RESTful web services. 

• To implement and consume RESTful web services.. 
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION [9 hours] 

Role of XML - XML and the Web - XML Language Basics - SOAP - Web Services - Revolutions of 

XML - Service Oriented Architecture 

 

UNIT II – SOAP [9 hours] 

Overview Of SOAP - HTTP - XML-RPC - SOAP: Protocol - Message Structure - Intermediaries - 

Actors - Design Patterns And Faults - SOAP With Attachments. 

 

UNIT III – WEB SERVICE TECHNOLOGIES [9 hours] 

Overview - Architecture - Key Technologies - UDDI - WSDL - ebXML - SOAP And Web Services 

In E-Com - Overview Of .NET And J2EE. 

 

UNIT IV – INRTODUCTION TO RESFUL WEBSERVICES [10 hours] 

Kinds of Things on the Programmable Web - HTTP: Documents in Envelopes - Method Information 

- Scoping Information - The Competing Architectures - Technologies on the Programmable Web -

Leftover Terminology - Web Services are Web Sites -  The Sample Application - Making the Request: 

HTTP Libraries - Processing the Response: XML Parsers - JSON Parsers: Handling Serialized Data - 

Clients Made Easy with WADL 

 

UNIT V – DEVELOPING AND CONSUMING RESTFUL WEB SERVICES [8 hours] 

Introducing the Simple Storage Service - Object-Oriented Design of S3 - Resources - HTTP Response 
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Codes Resource -URIs - Addressability - Statelessness - Representations - Links and Connectedness 

- The Uniform Interface – A Service Implementation. 

Total  45 Hours 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Understand how to write XML documents K2 

CO2 Interpret the  protocols of SOAP to implement software. K2 

CO3 Use the functionality of WSDL to implement web services. K3 

CO4 
Interpret the concept of XML Parsers and JSON Parsers for Handling 

Serialized Data. 
K2 

CO5 
Understand the concepts of object oriented design for different 

applications. 
K2 

 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

 

Text Books: 

1. Frank. P. Coyle, XML, Web Services And The Data Revolution, Pearson Education, 2002. 

2. Leonard Richardson and Sam Ruby, RESTful Web Services, O’Reilly Media, 2007. 

3. Lindsay Bassett, Introduction to JavaScript Object Notation, O’Reilly Media, 2015. 
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References 

1. Ramesh Nagappan, Robert Skoczylas and Rima Patel Sriganesh, “Developing Java Web Services", 

Wiley Publishing Inc., 2004. 

2. Sandeep Chatterjee, James Webber, "Developing Enterprise Web Services", Pearson Education, 

2004. 

3. McGovern, et al., "Java Web Services Architecture", Morgan Kaufmann Publishers,2005 

 

Course Code: 24CA306 Course Title: Information Retrieval 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the basics of Information Retrieval. 

• To learn neural network model. 

• To understand machine learning techniques for text classification and clustering. 

• To understand various search engine system operations. 

• To learn different techniques of recommender system. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION [9 hours] 

Information Retrieval – Early Developments – The IR Problem – The User‘s Task – Information 

versus Data Retrieval - The IR System – The Software Architecture of the IR System – The Retrieval 

and Ranking Processes - The Web –Practical Issues on the Web – Search Interfaces Today – 

Visualization in Search Interfaces. 
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UNIT II – MODELING AND RETRIEVAL EVALUATION [9 hours] 

Basic IR Models - Boolean Model - TF-IDF (Term Frequency/Inverse Document Frequency) 

Weighting - Vector Model – Probabilistic Model– Neural Network Model – Retrieval Evaluation – 

Retrieval Metrics – User-based Evaluation – Relevance Feedback and Query Expansion – Explicit 

Relevance Feedback. 

 

UNIT III –TEXT CLASSIFICATION AND CLUSTERING  [9 hours] 

A Characterization of Text Classification – Unsupervised Algorithms: Clustering – Naïve Text 

Classification – Supervised Algorithms – Decision Tree – k-NN Classifier – SVM Classifier – Feature 

Selection or Dimensionality Reduction – Organizing the classes – Indexing and Searching – Inverted 

Indexes – Sequential Searching – Multi-dimensional Indexing.  

 

UNIT IV –  WEB RETRIEVAL AND WEB CRAWLING [9 hours] 

The Web – Search Engine Architectures – Cluster based Architecture – Distributed Architectures – 

Search Engine Ranking – Link based Ranking – Simple Ranking Functions –  Search Engine User 

Interaction – Browsing –Taxonomy –Scheduling Algorithms – Evaluation. 

 

UNIT V –  RECOMMENDER SYSTEM [9 hours] 

Recommender Systems Functions – Data and Knowledge Sources – Recommendation Techniques – 

Basics of Content-based Recommender Systems – High Level Architecture – Collaborative Filtering 

– Matrix factorization models – Neighborhood models. 

Total  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 To understand the fundamental  concepts of information retrieval. K2 

CO2 
Interpret the idea of Retrieval Metrics for information Retrieval 

Evaluation. 
K2 

CO3 
Apply supervised and unsupervised learning algorithm for 

classification and clustering. 
K3 

CO4  Understand the concept of Search Engine Architectures for evaluation. K2 

CO5 
Learn the basics of Content-based Recommender Systems for 

Neighborhood models. 
K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 

Max 

Mar

ks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text books: 

1. Ricardo Baeza-Yates and Berthier Ribeiro-Neto, ―Modern Information Retrieval: The Concepts 

and Technology behind Search, Second Edition, ACM Press Books, 2011. 

2. Ricci, F, Rokach, L. Shapira, B.Kantor, “Recommender Systems Handbook”, First Edition, 2011. 

References: 

1. C. Manning, P. Raghavan, and H. Schütze, ―Introduction to Information Retrieval, Cambridge 

University Press, 2008. 

2. Stefan Buettcher, Charles L. A. Clarke and Gordon V. Cormack, ―Information Retrieval: 

Implementing and Evaluating Search Engines, The MIT Press, 2010. 

 

 

Course Code: 24CA307 Course Title: BIG DATA ANALYTICS 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To understand big data. 

• To learn and use NoSQL big data management. 

• To learn MapReduce analytics using Hadoop and related tools. 

• To work with map-reduce applications. 

• To understand the usage of Hadoop-related tools for Big Data Analytics. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 
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UNIT I – UNDERSTANDING BIG DATA [9 hours] 

Introduction to big data – convergence of key trends – unstructured data – industry examples of big 

data – web analytics – big data applications– big data technologies – introduction to Hadoop – open 

source technologies – cloud and big data – mobile business intelligence – Crowd sourcing analytics – 

inter and trans firewall analytics. 

 

UNIT II – NOSQL DATA MANAGEMENT [9 hours] 

Introduction to NoSQL – aggregate data models – key-value and document data models – 

relationships – graph databases – schemaless databases – materialized views – distribution models – 

master-slave replication – consistency – Cassandra – Cassandra data model – Cassandra examples – 

Cassandra clients. 

 

UNIT III – BASICS OF HADOOP [9 hours] 

Data format – analyzing data with Hadoop – scaling out – Hadoop streaming – Hadoop pipes – design 

of Hadoop distributed file system (HDFS) – HDFS concepts – Java interface – data flow – Hadoop 

I/O – data integrity – compression – serialization – Avro – file-based data structures Cassandra – 

Hadoop integration. 

 

UNIT IV – MAP REDUCE APPLICATIONS [9 hours] 

MapReduce workflows – unit tests with MRUnit – test data and local tests – anatomy of MapReduce 

job run – classic Map-reduce – YARN – failures in classic Map-reduce and YARN – job scheduling 

– shuffle and sort – task execution – MapReduce types – input formats – output formats 

 

UNIT V – HADOOP RELATED TOOLS [9 hours] 

Hbase – data model and implementations – Hbase clients – Hbase examples – praxis. Pig – Grunt – 

pig data model – Pig Latin – developing and testing Pig Latin scripts. Hive – data types and file 

formats – HiveQL data definition – HiveQL data manipulation – HiveQL queries. 

Total   45 Hours 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Identify, collect, analyze, and interpret large datasets using various big 

data tools and techniques 
K2 

CO2 
Design and implement NoSQL database solutions, perform CRUD 

operations on various NoSQL platforms  
K3 

CO3 
Process and analyze large datasets efficiently across multiple nodes by 

configuring a basic Hadoop cluster 
K3 

CO4 
Design and implement distributed data processing solutions for large 

datasets, to break down complex tasks into smaller 
K3 

CO5 
Process, and analyze large datasets efficiently in data manipulation 

with tools like Hive, Pig, HBase 
K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

3. Michael Minelli, Michelle Chambers, and AmbigaDhiraj, “Big Data, Big Analytics: Emerging 

Business Intelligence and Analytic Trends for Today’s Businesses”, Wiley, 2013. 

4. Eric Sammer, “Hadoop Operations”, O’Reilley, 2012. 

5. Sadalage, Pramod J. “NoSQL distilled”, 2013 

References 

1. E. Capriolo, D. Wampler, and J. Rutherglen, “Programming Hive”, O’Reilley, 2012. 

2. Lars George, “HBase: The Definitive Guide”, O’Reilley, 2011. 

3. Eben Hewitt, “Cassandra: The Definitive Guide”, O’Reilley, 2010. 

4. Alan Gates, “Programming Pig”, O’Reilley, 2011. 

Web Links and Video Lectures (E-Resources): 

1. Big data Computing - https://onlinecourses.nptel.ac.in/noc20_cs92/preview 

 

 

 

 

 

 

 

 

https://onlinecourses.nptel.ac.in/noc20_cs92/preview
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Course Code: 24CA308 Course Title: STATISTICS USING R PROGRAMMING 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To exercise the fundamentals of statistical analysis in the R environment. 

• To analyze data for the purpose of exploration using Descriptive and Inferential Statistics.  

• To understand Probability and Sampling Distributions 

• To learn the creative application of Linear Regression in multivariate context for predictive 

purpose.  

• To analyze the outcome multiple variables by identifying and modeling the relationships 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – R LANGUAGE [9 hours] 

Overview, R Setup and Installation - Programming structures: Control statements - Operators -

Functions -Environment and scope issues -Recursion -Replacement functions, R data structures: 

Vectors -Matrices and arrays - Lists -Data frames - Classes, Input/output, String manipulations 

 

UNIT II – STATISTICS AND PROBABILITY [9 hours] 

Describing Raw Data - Statistics: Covariance and Correlation - Outliers - Basic Data Visualization: 

Charts, Histograms, Scatterplots - Probability: Random variables and Probability Distributions, 

Probability Mass functions, Probability Density Functions 

 

UNIT III – STATISTICAL TESTING AND MODELING [9 hours] 

Sampling Distributions and confidence: Sampling Distributions, Confidence Intervals - Hypothesis 



Item 01:20 – Annexure XVIII 

  32 

Proceedings of the 2nd Academic Council [14.03.2025] 

Testing: Hypothesis, Testing means, Testing categorical variables, Errors and Powers 

 

UNIT IV – REGRESSION USING R [9 hours] 

Regression: Simple linear Regression - Least Square Approach - Decomposition of variables - 

Maximum Likelihood Estimation Approach - Simulating SLR - Inference using SLR - GAuss markov 

Theorem - Multiple Linear Regression -  Sampling Distribution - Significance of regression 

 

UNIT V – PREDICTIONS AND INTERACTIONS [9 hours] 

Model Building - Fit, Form, Family - Explanation vs Prediction - Categorical Predictors and 

Interactions - Dummy Variables - Factor Variables - Parameterizations -  Building larger Models. A 

case study using R to analyze changes in gene expression during evolution 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand fundamental R syntax and concepts & Manipulate data 

structures 
K2 

CO2 Visualize data using Charts and Histograms  K3 

CO3 
Analyse data for the purpose of exploration using Descriptive and 

Inferential Statistics 
K3 

CO4 
Formulate and apply regression models based on research questions, 

estimate regression coefficients using R 
K4 

CO5 
Identify and interpret interaction effects using visualization techniques 

to understand how factors influence the predicted outcome. 
K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 40 40 

Apply 20 20 20 

Analyse 0 20 20 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Tilman M. Davis, “The Book of R: A First Course in Programming and Statistics” William Bullock 

2016. 

2. David Dalpiaz, “Applied Statistics with R”  
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References 

1. Peter Dalgaard, “Introductory Statistics with R”, Springer, Second Edition 

2. R Evans — Rizzo, M. L. (2008) Statistical Computing with R. CRC/Chapman &. Hall. 

 Web Links and Video Lectures (E-Resources): 

1. Introduction to R Software - https://onlinecourses.nptel.ac.in/noc19_ma33/preview 

2. Descriptive Statistics With R Software - https://onlinecourses.nptel.ac.in/noc22_mg87/preview 

 

Course 

Code: 

 

24CA311  

 

Course 

Title: 
SOFTWARE PROJECT MANAGEMENT 

 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To know of how to do project planning for the software process. 

• To learn the cost estimation techniques during the analysis of the project. 

• To understand the quality concepts for ensuring the functionality of the software 

• To Analyze Risk Identification and Resource Allocation 

• To Identify Globalization issues in project management 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

9. Chalk and Talk 

10. Lab experiment videos 

11. Blended Mode of Learning 

12. Project based Learning 

13. Experiential Learning 

14. NPTEL and Other Videos  

15. Smart Class Room 

16. Flipped Class 

 

UNIT I – OVERVIEW  [9 hours] 

Introduction to Software Project Management: An Overview of Project Planning: Select Project, 

Identifying Project scope and objectives, infrastructure, project products and Characteristics. 

Estimate efforts, Identify activity risks, and allocate resources, Six Sigma. 

 

https://onlinecourses.nptel.ac.in/noc22_mg87/preview
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UNIT II – SOFTWARE EVALUATION AND COSTING  [9 hours] 

Project Evaluation: Strategic Assessment, Technical Assessment, cost-benefit analysis, Cash flow 

forecasting, cost-benefit evaluation techniques, Risk Evaluation. Selection of Appropriate Project 

approach: choice of process models, structured methods. 

 

UNIT III – ESTIMATION TECHNIQUES AND ACTIVITY PLAN [9 hours] 

Software Effort Estimation: Problems with over and under estimations, Basis of software 

Estimation, Software estimation techniques, expert Judgment. Activity Planning: Project schedules, 

projects and activities, sequencing and scheduling Activities, networks planning models, 

formulating a network model. 

 

UNIT IV – RISK MANAGEMENT [9 hours] 

Risk Management: Nature of Risk, Managing Risk, Risk Identification and Analysis, Reducing the 

Risk. Resource Allocation: Scheduling resources, Critical Paths, Cost scheduling, Monitoring and 

Control: Creating Framework, cost monitoring, prioritizing monitoring. 

 

UNIT V – GLOBALIZATION ISSUES IN PROJECT MANAGEMENT  

 
[9 hours] 

Globalization issues in project management: Evolution of globalization- challenges in building 

global teams-models for the execution of some effective management techniques for managing 

global teams. Impact of the internet on project management: Introduction – the effect of internet on 

project management – managing projects for the internet . 

                        Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the activities during the project scheduling of any 

software application. 
K2 

CO2 
Learn the risk management activities and the resource allocation for 

the projects 
K2 

CO3 
Apply the software estimation and recent quality standards for 

evaluation of the software projects. 
K3 

CO4 
Assess the knowledge and skills needed for the construction of highly 

reliable software project   
K2 

CO5 Learn various Globalization issues in project management K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

          

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Bob Hughes & Mike Cotterell, ―Software Project Management‖, Tata McGraw- Hill Publications, Fifth 

Edition 2012 

2. Futrell , ―Quality Software Project Management‖, Pearson Education India, 2008 

References 

1. Gobalswamy Ramesh, ―Managing Global Software Projects‖, Tata McGraw Hill Publishing Company, 

2003 

2. Richard H.Thayer ―Software Engineering Project Management‖, IEEE Computer Society 

3. S. A. Kelkar,‖ Software Project Management‖ PHI, New Delhi, Third Edition ,2013 

 

  

Course 

Code: 

 

24CA312 

 

Course 

Title: 
SOFTWARE QUALITY MANAGEMENT 

 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand importance of Process assessment; 

• To know about various software configuration items; 

• To study about various software standards and inspection; 

• To understand the importance of testing and managing software quality; and 

• To know about various methods for defect prevention. 
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – OVERVIEW 
[9 

hours] 

Software Process assessment overview - Assessment phases - Assessment principles - Assessment 

conduct - Implementation consideration - Quality management - Quality assurance plan - 

Considerations - Verification and Validation. 

 

UNIT II – CONFIGURATION MANAGEMENT 
[9 

hours] 

The need for configuration Management - Software product nomenclature - Basic configuration 

management functions - Baselines - Responsibilities - Need for automated tools - Configuration 

management plan - SCM support functions - The requirement phase Design control - The 

implementation phase - Test phase - SCM for Tools - Configuration accounting and audit. 

 

UNIT III – SOFTWARE STANDARDS [9 hours] 

Definitions - The Reason for software standards - Benefits of standards - Establishing standards - 

Guidelines - Types of reviews - Inspection of objectives - Basic inspection principles - The conduct 

of inspection - Inspection training. 

 

UNIT IV – SOFTWARE QUALITY [9 hours] 

Testing principles - Types of tests - Test planning - Test development - Test execution and reporting 

- Test tools and methods - Real Time testing - quality management paradigm - Quality motivation - 

Measurement criteria - Establishing a software quality program - Estimating software quality. 
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UNIT V – DEFECT PREVENTION [9 hours] 

Principles of software defect prevention - Process changes for defect prevention - Defect prevention 

considerations - Managements role - Framework for software process change - Managing resistance 

to software process change - Case studies. 

             Total 45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Learn various process assessment principles for quality 

management. 
K2 

CO2 Understand the ways to manage various SCM elements. K2 

CO3  Apply various standards for inspection to improve quality. K3 

CO4   Learn various testing methods for software projects. K2 

CO5 Study  the principles of defect prevention for software process. K2 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Watts S. Humphrey, Introduction to the Team Software Process, Addison Wesley, 2000  

References 

1. Watts S. Humphrey, Introduction to the Personal Software Process, Addison Wesley, 2000. 

2. Watts S. Humphrey, Managing the Software Process, Addison-Wesley, 1999. 
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Course 

Code: 

 

24CA313 

 

Course 

Title: 
SOFTWARE TESTING 

 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the principles of testing. 

• Use testing operations to generate software test report. 

• To learn various testing techniques. 

• To know about Testing Based on Models 

• To learn model based testing for systems. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – FUNDAMENTALS [9 hours] 

Principles of Testing – Phases of Software Project – Quality Assurance and Control – Verification 

and Validation - White Box Testing: Static Testing – Structural Testing – Challenges. 

 

UNIT II –  LEVELS OF TESTING [9 hours] 

Black Box Testing: Requirements based Testing – Positive and Negative Testing – Boundary Value 

Analysis – Decision Tables – State Based Testing – Compatibility Testing – User Documentation 

Testing – Domain Testing. Levels of Testing: System and Acceptance Testing. 
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UNIT III – PERFORMANCE AND REGRESSION [9 hours] 

Factors – Methodology – Tools – Challenges. Regression Testing: Types – Methods. 

Internationalization Testing – Ad-hoc Testing: Buddy and Pair Testing – Exploratory Testing – 

Iterative Testing – Agile and Extreme Testing. Usability and Accessibility 

Testing. 

 

UNIT IV –LIFE CYCLE BASED TESTING  [9 hours] 

Life Cycle Based Traditional Waterfall Testing, Testing in Iterative Life Cycles, Agile Testing, 

Agile Model–Driven Development - Model-Based testing: Testing Based on Models - Integration 

Testing: Decomposition-Based Integration, Call Graph–Based Integration. 

 

UNIT V – TEST-DRIVEN DEVELOPMENT [9 hours] 

Object-Oriented Testing: Object-Oriented Unit Testing, Object-Oriented Integration Testing, 

Object-Oriented System Testing - Software Complexity: Unit-Level Complexity, Integration-Level 

Complexity, System- Level Complexity - Model-Based Testing for Systems of Systems: 

Characteristics, Sample Systems of Systems Software Engineering for Systems of Systems. 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the importance of software testing in software 

development. 
K2 

CO2 
Apply testing operations to  manage software defects and generate a 

testing report. 
K3 

CO3 
Understand  various software testing techniques like performance 

testing, regression testing, and ad-hoc testing. 
K2 

CO4 

Study the  concepts of software testing and appraise the most 

appropriate life cycle based testing and model based testing 

approaches for a given situation. 

K2 

CO5 
Understand the test driven development approaches and identify the 

complexity of the project.  
K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

10

0 
40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

        

 

  End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 40 20 

Understand 60 60 60 

Apply 20 0 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Srinivasan Desikan and Gopalaswamy Ramesh, “Software Testing Principles and Practices”, 1st Edition, 

Pearson Education, New Delhi, 2016. (Unit I - III) 

2. Paul C. Jorgensen, “Software Testing: A Craftsman’s Approach”, 4th Edition, CRC Press (Auerbach) 

Publications, New York, 2017. (Unit IV - V) 

References 

1. William E. Perry, “Effective Methods for Software Testing”, 3rd Edition, Wiley India, New Delhi, 2017. 

 

Course 

Code: 

 

24CA314 

 

Course 

Title: 
MS BOT FRAMEWORK 

 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the components of Bot Architecture 

• To build Bots to parse the text and voice 

• To learn Learning essential LUIS concepts 

• To create intelligent Bots using APIs 

• To integrate BOTSs with most popular conversation platforms 
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

  

UNIT I – INTRODUCTION [9 hours] 

Overview – Exploring BOT framework architecture – BOT chat benefits – Visualizing chat bots, 

connector –overview of channels – Bot connector services-characteristics of chat bot- creating Bot 

framework project –examining default code – initial testing with Emulator – Publishing and 

registering chat bot- Game Bot-conversation state Management – participating in conversations-

using custom message activity. 

 

UNIT II – BOT BUILDER [9 hours] 

Building dialogs –Introducing wine Bot – implementing dialog class – dialog conversation flow- dialog 

prompt options –calling dialog –- using Form Flow- basic form flow chat –enhancing form flow 

conversations – advanced templates and patterns -customizing Form Flow-configuring property – 

message method and common parameters  

UNIT III – NATURAL LANGUAGE PROCESSING WITH LUIS [9 hours] 

Learning essential LUIS concepts – creating models – building intents – introducing wine bot Luis –

handling entities – Managing advanced conversation – managing dialog stack –navigating to other 

dialogs- managing conversations with chaining – wine bot chain program –LINQ to dialog – formatting 

text output  
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UNIT IV – CHANNELS AND GUI [9 hours] 

Attaching cards – Music chat BOT overview – building blocks-working with attachments – displaying 

cards – adaptive cards – layout with containers – using controls – handling actions –configuring channels 

– creating email , SMS and Web Bots  

 

 

UNIT V – APIS INTEGRATION AND VOICE [9 hours] 

Coding custom channels – overview of console channel –starting conversation – sending activities - 

ending conversation - integrating cognitive services –searching with Bing- interpreting image – 

translating text – Building FAQ Chat Bots - adding voice services-adding speech to activities specifying 

input Hints.  

 

         

 TOTAL  45 Hours 

 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the BOT framework architecture for different 

applications 
K2 

CO2 
Infer the concepts of dialogs and form flow for BOT builders 

K2 

CO3 
Identify the intent of a text with the help of LUIS for natural 

language. 
K2 

CO4 
Apply  layout with containers  to create Email , SMS and Web Bot 

for different applications 
K3 

CO5 
Understand the APIs and integrate cognitive services &voice 

services to create  custom channels 
K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 40 20 20 

Understand 60 60 60 

Apply 0 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Joe Mayo, “Programming the  Microsoft  BOTS  framework : A multiple Approach to   building  chatbots”, 

Pearson Education Inc.,2018  

References 

1. Kishore Gaddam, “ Building bots with Microsoft BOTS framework” , 2017, Packt Publishing Ltd  

2. Srikanth Machiraju, Ritesh Modi,“Developing Bots with Microsoft Bots Framework: Create Intelligent Bots           

using MS Bot Framework and Azure Cognitive Services”,A Press,2017  

 

 

Course 

Code: 

 

24CA315  

 

Course 

Title: 
C# AND .NET FRAMEWORK 

 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the concept of  C# features 

• To become familiar with LINQ 

• To study the ADO.NET architecture 

• To gain knowledge in the concepts of the work flow and Windows Presentation 

Foundations 

• To learn the basics of ASP.NET Web Forms 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 
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UNIT I – ADVANCED C# PROGRAMMING [9 hours] 

Collections and Generics – Boxing and Unboxing, ListT: QueueT, StackT, SortedSetT, Delegates, 

Multicast Delegates, Events, and Lambda Expressions, Anonymous Method, - Advanced C# 

Language Features: Indexer Method, Operator Overloading Binary and Unary, Equality and 

Comparison. 

 

UNIT II –LINQ  [9 hours] 

LINQ to Objects: LINQ, Types of LINQ, LINQ Queries to Primitive Arrays: Deferred Execution, 

Immediate Execution, – Understanding Object Lifetime: Garbage Collection, Generations of 

Garbage Collection, Finalizable and Disposal Objects, – Building and Configuring Class Libraries: 

Role of .NET Assemblies – Understanding Late Binding – Introducing LINQ to XML: XElement 

and XDocument. 

 

UNIT III – ADO.NET [9 hours] 

ADO.NET: Introduction, ADO.NET architecture, The Connected Layer: DataProviders, 

DataAdapter, DataReader, ExecuteNonQuery method, ExecuteReader method, ExecuteReader 

method, Connected Oriented Architecture, The Disconnected Layer: DataSet, Features of DataSet, 

Architecture of Disconnected Layer, Difference between DataReader and DataSet. 

 

UNIT IV – WF AND WPF [9 hours] 

Introducing Windows Workflow Foundation: Defining a Business Process, building a Simple 

Workflow, Examining Workflow Activities, building a Flowchart Workflow, Introducing Windows 

Presentation Foundation and XAML: Building a WPF Application Without XAML and using only 

XAML, Programming with WPF Controls: Controlling Content Layout using Panels, building a 

Window`s Frame using Nested Panels, Introducing the WPF Data-Binding Model 

 

UNIT V – ASP.NET WEB FORMS [9 hours] 

Introducing ASP.NET web forms: The Role of HTTP, The Role of HTML, The Role of Client Side 

Scripting, Posting Back to the Web Server, interacting with the Incoming HTTP Request, Interacting 

with the Outgoing HTTP Response, The Life Cycle of an ASP.NET Web Page, ASP.NET Web 

Controls, Master Pages, and Themes: Understanding the Nature of Web Controls, Building the 

ASP.NET Cars Web Site, The Role of the Validation Controls, Working with Themes 

Total   45 Hours 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Learn the concept of C# advanced language features for develop a 

program 
K2 

CO2 Understand the concept of Late Binding for object creation  K2 

CO3 
Apply the concept of connected and disconnected layers to develop 

applications for database. 
K3 

CO4  Interpret the idea of WPF controls to build Window`s Frame. K2 

CO5 
Understand the concepts of  ASP.NET web forms for different 

applications. 
K2 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2     

CO2 3 2 2 2 2    

CO3 3 3 2 3 3    

CO4 3 3 2 3 3    

CO5 3 3 2 3 3    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 
CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Andrew Troelsen, Pro C# 5.0 and the .NET 4.5 Framework”, Apress, 6th Edition, 2013. 

References 

1. Ben Albahari, Peter Drayton and Brad Merrill, “C# Essentials”, 2ndEdition, O`reilly, 2002. 

2. Robert J. Oberg, “Introduction to C# using .NET”, PHI, 2002. 

3. Microsoft C# Language Specifications, WP Publishers and Distributors Pvt. Ltd., 2001. 

4. S. TamaraiSelvi, R. Murugesan, “A Text Book on C#”, Pearson Education, 2003. 

5. Jesse Liberty and Donald Xie, “ProgrammingC# 3.0”, O’Reilly, 5thEdition, 2008. 

 

Course 

Code: 

 

24CA316 

 

Course 

Title: 

OBJECT ORIENTED SOFTWARE 

ENGINEERING 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the phases in object oriented software development 

• To gain fundamental concepts of requirements engineering and analysis. 

• To know about the different approach for object oriented design and its methods 

• To learn about how to perform object oriented testing and how to maintain software 

• To provide various quality metrics and to ensure risk management. 



Item 01:20 – Annexure XVIII 

  52 

Proceedings of the 2nd Academic Council [14.03.2025] 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – SOFTWARE DEVELOPMENT AND PROCESS MODELS [9 hours] 

Introduction to Software Development – Challenges – An Engineering Perspective – Object 

Orientation – Software Development Process – Iterative Development Process – Process Models – 

Life Cycle Models – Unified Process – Iterative and Incremental – Agile Processes. 

 

UNIT II – MODELING [9 hours] 

Object Oriented Analysis (OOA / Coad-Yourdon), Object Oriented Design (OOD/Booch), 

Hierarchical Object Oriented Design (HOOD), Object Modeling Technique (OMT) – Requirement 

Elicitation – Use Cases – SRS Document – OOA - Identification of Classes and Relationships, 

Identifying State and Behavior – OOD - Interaction Diagrams – Sequence Diagram – Collaboration 

Diagrams - Unified Modeling Language and Tools. 

 

UNIT III – DESIGN PATTERNS [9 hours] 

Design Principles – Design Patterns – GRASP – GoF – Dynamic Object Modeling – Static Object 

Modeling. 

 

UNIT IV – SYSTEM TESTING [9 hours] 

Software testing: Software Verification Techniques – Object Oriented Checklist :- Functional 

Testing – Structural Testing – Class Testing – Mutation Testing – Levels of Testing – Static and 

Dynamic Testing Tools - Software Maintenance – Categories – Challenges of Software Maintenance 

– Maintenance of Object Oriented Software – Regression Testing. 
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UNIT V – SOFTWARE QUALITY AND METRICS [9 hours] 

Need of Object Oriented Software Estimation – Lorenz and Kidd Estimation – Use Case Points 

Method – Class Point Method – Object Oriented Function Point – Risk Management – Software 

Quality Models – Analyzing the Metric Data – Metrics for Measuring Size and Structure – 

Measuring Software Quality - Object Oriented Metrics. 

Total 45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest Cognitive 

Level 

CO1 
Infer the concepts of Software Development Process to 

implement Agile Processes. 
K2 

CO2 
Understand the idea of Object Oriented Design for software 

projects. 
K2 

CO3  Apply Design Patterns for a software process. . K3 

CO4 Interpret the concept of software testing for software verification. K2 

CO5 
Understand the need of Object Oriented Software Estimation for 

software quality model. 
K2 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

10

0 
40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Yogesh Singh, RuchikaMalhotra, “ Object – Oriented Software Engineering”, PHI Learning 

           Private Limited ,First edition,2012 

References 

1. Ivar Jacobson. Magnus Christerson, PatrikJonsson, Gunnar Overgaard, “Object Oriented Software 

Engineering, A Use Case Driven Approach”, Pearson Education, Seventh Impression, 2009 
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2. Craig Larman, “Applying UML and Patterns, an Introduction to Object-Oriented Analysis and Design and 

Iterative Development”, Pearson Education, Third Edition, 2008. 

3. Grady Booch, Robert A. Maksimchuk, Michael W. Engle, Bobbi J. Young, Jim Conallen, Kelli A. 

Houston, “Object Oriented Analysis & Design with Applications, Third Edition, Pearson Education,2010 

4. Roger S. Pressman, “Software Engineering: A Practitioner’s Approach, Tata McGraw-Hill Education, 8th 

Edition, 2015 

 

 

Course Code: 24CA321 Course Title: DATA ANALYTICS AND VISUALIZATION 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To understand the need of data analytics   

• To understand the different methods of analytics   

• To learn the applications of predictive analytics   

• To understand the impact of data visualization in data analytics   

• To provide hands on experience in Data Analytics 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION TO DATA ANALYTICS [9 hours] 

Data Analytics – Steps in Data Analytics – Data Gathering – Data Scrubbing – Data Analysis – 

Descriptive Analytics – What – Use – Measures – Inferential Statistics 
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UNIT II – PREDICTIVE ANALYTICS [9 hours] 

Definition – Different Kinds – Predictive Models – Descriptive Modeling – Decision Modeling – 

Machine Learning Techniques – Regression – Linear Regression – Logistic Regression – Neural 

Network – Support Vector Machines – Naïve Bayes - The players - Privacy and disclosure – 

Terminology – Respondent and Holder privacy – Data driven methods – Computation driven methods 

– Result driven methods 

 

UNIT III – APPLICATION OF PREDICTIVE ANALYTICS [9 hours] 

Analytical Customer Relationship Management – Use of Predictive Analytics in Healthcare - 

Financial Sector – Predictive Analytics & Business – Marketing Strategies – Fraud Detection 

 

UNIT IV – DATA VISUALIZATION [9 hours] 

Stacked Bar Chart – Histogram – Butterfly Chart – Donut Chart – Scatter Plot – Bubble Chart – Box 

Plot – Pareto Chart – Bump Chart – Maps – Gantt Chart 

 

UNIT V – DASHBOARD [9 hours] 

Dashboard – Types – Dashboard Design Approach – Healthcare Quality Dashboard – Airline Quality 

Dashboard – Manufacturing Quality Dashboard – Warehouse Quality Dashboard. 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Develop data analytic programs for different use cases K3 

CO2 Perform data visualization for data exploration K3 

CO3 Develop data analytic applications K3 

CO4 Analyze and interpret data for business solutions K3 

CO5 Predict usefulness of data to the respective domain K3 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Arshdeep Bahga, Vijay Madisetti , “Big Data Science and Analytics A Hands-On Approach”, 

Arshdeep Bahga, Vijay Madisetti, 2016  

2. Jaejin Hwang Youngjin Yoon, “Data Analytics and Visualization in Quality Analysis using 

Tableau”, CRC, 2022 

References 

1. Bart Baesens,”Analytics in a Big Data World, The essential guide to data science and its 

applications”, Wiley, 2014.  

2. S Christian Albright, Wayne L Winston, “Business Analytics, Data analysis and Decision Making”, 

Cengage Learning, 2014 ,Sixth edition .  

3. Phuong Vo.T.H, Martin Czygan, Ashish Kumar, “Python: Data Analytics and Visualization”, Packt 

Publishing Ltd. 2017.  

4. Purna Chander Rao. Kathula”, “Hands-on Data Analysis and Visualization with Pandas”, Published 

by BPB Publications, 2020.  

5. Christian Tominski, Heidrun Schumann,” Interactive Visual Data Analysis”, CRC Press. 2020. 

 Web Links and Video Lectures (E-Resources): 

1. Data Analytics using Python - https://onlinecourses.nptel.ac.in/noc21_cs45/preview 

 

  

Course 

Code: 

 

24CA322 

 

Course 

Title: 
DATA MINING AND DATA WAREHOUSING  

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the concept of data mining. 

• To learn the kinds of patterns that can be discovered by association rule mining.  

• To study and design classification techniques on large datasets 

• To analyze various clustering techniques in real world applications.  

• To get exposed to the concepts of data warehousing architecture 

 

https://onlinecourses.nptel.ac.in/noc21_cs45/preview
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

17. Chalk and Talk 

18. Lab experiment videos 

19. Blended Mode of Learning 

20. Project based Learning 

21. Experiential Learning 

22. NPTEL and Other Videos  

23. Smart Class Room 

24. Flipped Class 

 

UNIT I – DATA MINING & DATA PREPROCESSING [9 hours] 

Data Mining– Concepts , DBMS vs Data mining , Applications, Issues and Challenges–Need for 

Data Preprocessing – Data Cleaning – Data Integration and Transformation – Data Reduction – Data 

Discretization and Concept Hierarchy Generation 

 

UNIT II – ASSOCIATION RULE MINING AND CLASSIFICATION [9 hours] 

Introduction to Association rules – Association Rule Mining – Mining Frequent Item sets with and 

without Candidate Generation –Classification versus Prediction – Data Preparation for 

Classification and Prediction 

 

UNIT III – CLASSIFICATION AND PREDICTION TECHNIQUES [9 hours] 

Classification by Decision Tree – Bayesian Classification – Rule Based Classification –

Classification by Backpropagation – Support Vector Machines – K-Nearest Neighbor Algorithm – 

Linear Regression, Nonlinear Regression 

 

UNIT IV – CLUSTERING TECHNIQUES [9 hours] 

Cluster Analysis – Partitioning Methods: k-Means and k- Medoids – Hierarchical Methods: 

Agglomerative and Divisive –Model Based Clustering Methods: Fuzzy clusters and Expectation- 

Maximization Algorithm 
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UNIT V – DATA WAREHOUSE [9 hours] 

Introduction to Data Warehouse – Multidimensional Data Model – Schemas for Multidimensional 

Databases – OLAP operations – OLAP versus OLTP – Data Warehouse Architecture.  

 

      Total  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Infer the concepts of data mining and data preprocessing to improve 

the quality of data 
K2 

CO2 Illustrate association mining techniques on transactional databases K2 

CO3   Apply classification techniques in real world applications  K3 

CO4   Understand the concept of clustering techniques for the objects. K2 

CO5 
  Illustrate the concepts of data warehouses. 

 
K2 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 2     

CO2 3 2 2 2     

CO3 3 2 2 2 3    

CO4 3 2 2 2 3    

CO5 3 2 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

10

0 
40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Text Books: 

3. Jiawei Han, Micheline Kamber, “Data Mining Concepts and Techniques”, Third Edition, Elsevier, 2012. 
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References 

1. K. P. Soman, Shyam Diwakar, V. Ajay, “Insight into Data mining Theory and Practice”, 

Easter Economy Edition, Prentice Hall of India, 2009. 

2. Data Warehousing, Data Mining, & OLAP – Alex Berson, Stephen Smith, TMHill,2008. 

3. David L. Olson Dursun Delen, "Advanced Data Mining Techniques," Springer-Verlag Berlin 

Heidelberg, 2008 

4. G. K. Gupta, “Introduction to Data Min Data Mining with Case Studies”, Eastern Economy 

Edition, Prentice Hall of India, Third Edition, 2014. 

 

 

Course Code: 24CA323 Course Title: DATA ANALYTICS WITH PYTHON 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To use extensive data analysis libraries like Pandas and NumPy.  

• To collect, clean, transform the data 

• To analyze large datasets using a powerful and accessible programming language,  

• To extract meaningful insights and make informed decisions based on data 

• To build predictive models based on the data using Machine learning libraries like scikit-learn  

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – ARRAYS, VECTORIZED AND DATAFRAME COMPUTATION [9 hours] 

NumPy: Creating ndarrays - Operations - Transposing - Fast element-wise Array functions - Data 

Processing using Arrays - File input and Output with Arrays - Random Number Generation. Pandas 
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data Frame: Functionality - Statistics - Handling Missing Data - Hierarchical Indexing 

 

UNIT II – DATA ACCESSING AND WRANGLING [9 hours] 

Reading and writing Data in Text Format - Binary Data Formats - Interacting with HTML and Web 

API’s - Interacting with Databases - Combining and merging Data Sets - Reshaping and Pivoting - 

Data Transformation - Vectorized String functions 

 

UNIT III – DATA AGGREGATION AND VISUALIZATION [9 hours] 

Aggregation: Column wise and Multiple Function Application - Groupwise operation and 

transformation - Pivot Tables and Cross Tabulation - MatplotLib: API Primer - Plotting functions in 

Pandas - Plotting Maps 

 

UNIT IV – REGRESSION, CLASSIFICATION AND CLUSTERING [9 hours] 

Regression: Simple linear Regression - Multiple Linear Regression -  Decision Tree - Random Forest. 

Classification: Logistic Regression - K-Nearest Neighbours - Decision Tree Classification - Random 

Forest Classification - Goals and Uses - K-Means Clustering - Anomaly Detection - Apriori. 

Reinforcement Learning - Comparison with Supervised and Unsupervised learning 

 

UNIT V – DEEP LEARNING [9 hours] 

Introduction to TensorFlow and Keras: Setting up deep learning workspace - Constant tensors, 

Anatomy of neural network - Building Keras Model - Builtin Training and Evaluation loops 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Perform data handling using Numpy arrays and Load, clean, transform, 

merge, and reshape data using Pandas  
K2 

CO2 
Identify and access data from diverse sources and understand their 

structures and formats.  
K3 

CO3 
combine data from multiple sources and present key insights through 

appropriate visualizations to identify patterns 
K3 

CO4 
Predict continuous numerical values to categorize and  to group similar 

data points 
K3 

CO5 
Understanding the TensorFlow computational graph and how Keras 

integrates with it.  
K2 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Text Books: 

1. Peters Morgan, “Data Analytics from Scratch with Python” AI Sciences 2016. 

2. Wes Mckinney, “Python for Data Analytics” O’Reilly Media, 2nd Edition  

 

 References 

1. Practice of Computing Using Python, The, Student Value Edition,3rd Edition, by William F. Punch, 

and Richard Enbody ISBN-13: 978-0134380315 ISBN-10: 0134380312   

2. Python for Everyone, 2nd Edition by Cay S. Horstmann, Rance D. Necaise ISBN-13: 978-

1119056553 ISBN-10: 1119056551 

3. Francois Chollet, “Deep learning with Python”, Second edition 

 

 Web Links and Video Lectures (E-Resources): 

1. Python for beginners: https://www.python.org/about/gettingstarted/   

2. Jython: https://www.jython.org/   

3. Learnpython: https://www.learnpython.org/  

4. Data Analytics with Python: https://onlinecourses.nptel.ac.in/noc21_cs45/preview 
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Course Code: 24CA324 Course Title: NEURAL NETWORKS 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To gain knowledge about the fundamentals of artificial neural networks.  

• To gain knowledge about single layer networks such as perceptron with supervised learning 

method.  

• To learn about the Backpropagation which is mostly used supervised learning algorithm for 

multilayer networks.  

• To learn about unsupervised learning networks which are used to discover special features and 

patterns from available data without using external help. 

• To learn how to apply the Artificial Neural Networks for real world problems. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION TO NEURAL NETWORKS [9 hours] 

Introduction - history-Applications-Biological inspiration -Neuron Model and Network Architecture: 

Objectives - notation - neuron model - Network Architectures - A layer of neurons - multiple layers 

of Neurons-recurrent networks - An Illustrative example 

 

UNIT II – PERCEPTRON LEARNING RULE [9 hours] 

Perceptron Learning Rule : Perceptron Learning Rule : Perceptron architecture -Perceptron learning 

rule - proof of convergence - Signal and weight vector spaces: Linear vector spaces -  Linear 

Independence-spanning a space - inner product - norm -orthogonality-vector expansions - Linear 

Transformations for neural networks: Linear Transformations-matrix representations-change of basis 

- eigenvalues and eigenvectors. back propagation: Multilayer perceptrons - back propagation 

algorithm 
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UNIT III – SUPERVISED HEBBIAN LEARNING [9 hours] 

Supervised Hebbian learning: Supervised Hebbian learning: Linear associator-Hebb rule-pseudo 

inverse rule - variations of hebbian learning - performance surfaces and optimum Points : Taylor series 

- directional derivatives-minima -necessary conditions for Optimality-quadratic functions - 

Performance Optimization:steepest descent-newton's method - conjugate gradient-competitive 

networks:Hamming network - competitive layer -self organizing feature maps-learning vector 

quantization 

 

UNIT IV – UNSUPERVISED NEURAL NETWORKS AND LEARNING RULES [9 hours] 

Unsupervised Neural Network - Autoencoder - Restricted Boltzmann Machine - Self-Organizing 

maps (SOM) - Generative Adversarial Networks (GANs) - Implementation of Restricted Boltzmann 

Machine. Widrow - Hoff - Hoff Learning : f Learning : ADALINE network - MSE - LMS algorithm 

Analysis of convergence - Adaptive Filtering - Adaptive Noise Cancellation 

 

UNIT V – RADIAL BASIS NETWORKS [9 hours] 

Radial basis networks: Radial basis networks: Radial basis network - training RBF networks - 

grossberg network: Basic non linear model - two layer competitive network - Adaptive resonance 

theory: Overview of adaptive resonance-Layer 1-Layer 2 -Learning Law:L1-L2 and L2-L1-Hopfield 

network 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the fundamental concepts of neural networks, including 

their structure, activation functions, and learning algorithms 
K2 

CO2 
Understand how simple neural network (perceptron) adjusts its internal 

weights based on the difference between predicted and actual outputs 
K2 

CO3 Analyze the role of activation functions in supervised Hebbian learning K3 

CO4 

Apply the techniques of neural network architectures to recognize 

pattern in unlabeled data 
K3 

CO5 

Apply RBF networks to real world problems by differentiating Radical 

Basic Network and Neural Network 
K3 

 

 

 

 

https://www.geeksforgeeks.org/unsupervised-neural-network-models/#unsupervised-neural-network
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#autoencoder
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#restricted-boltzmann-machine
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#selforganizing-maps-som
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#selforganizing-maps-som
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#generative-adversarial-networks-gans
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#implementation-of-restricted-boltzmann-machine
https://www.geeksforgeeks.org/unsupervised-neural-network-models/#implementation-of-restricted-boltzmann-machine
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination 

(CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 
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Text Books: 

1. Neural Network Design (2nd Edition),Martin T. Hagan, Howard B. Demuth, Mark H. Beale, 

Orlando De Jesus, ISBN-10: 0- 9717321-1-6, ISBN-13: 978-0-9717321-1-7. 

2. Make Your Own Neural Network, Tariq Rashid, 2016  

 References 

1. Neural Networks for Pattern Recognition by Christopher M. Bishop, Springer, 2006  

2. Neural networks and Learning Machines (3rd Edition),Simon Haykin, ISBN-13: 978-0131471399, 

ISBN-10: 0131471392, Prentice Hall, 2008 

 Web Links and Video Lectures (E-Resources): 

1. Introduction to Artificial Neural Network - https://nptel.ac.in/courses/117105084 

 

 

 

Course Code: 24CA325 Course Title: DEEP LEARNING 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To Develop and Train Deep Neural Networks.   

• To Develop a CNN, R-CNN, Fast R-CNN, Faster-R-CNN, Mask-RCNN for detection and 

recognition   

• To Build and train RNNs, work with NLP and Word Embeddings   

• To understand the internal structure of LSTM and GRU and the differences between them   

• To understand the concept of Auto Encoders for Image Processing 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 
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UNIT I – DEEP LEARNING CONCEPTS [9 hours] 

Fundamentals about Deep Learning. Perception Learning Algorithms. Probabilistic modelling. Early 

Neural Networks. How Deep Learning different from Machine Learning. Scalars. Vectors. Matrixes, 

Higher Dimensional Tensors. Manipulating Tensors. Vector Data. Time Series Data. Image Data. 

Video Data. 

 

UNIT II – NEURAL NETWORKS [9 hours] 

Building Blocks of Neural Network. Optimizers. Activation Functions. Loss Functions. Data Pre-

processing for neural networks, Feature Engineering. Overfitting and Underfitting. Hyperparameters. 

 

UNIT III – CONVOLUTIONAL NEURAL NETWORK [9 hours] 

Linear Time Invariant. Image Processing Filtering. Building a convolutional neural network. Input 

Layers, Convolution Layers. Pooling Layers. Dense Layers. Backpropagation Through the 

Convolutional Layer. Filters and Feature Maps. Backpropagation Through the Pooling Layers. 

Dropout Layers and Regularization. Batch Normalization. Various Activation Functions. Various 

Optimizers. LeNet, AlexNet, VGG16, ResNet. Transfer Learning with Image Data. Transfer Learning 

using Inception Oxford VGG Model, Google Inception Model, Microsoft ResNet Model. RCNN, Fast 

R-CNN, Faster R-CNN, Mask-RCNN, YOLO 

 

UNIT IV – NATURAL LANGUAGE PROCESSING USING RNN [9 hours] 

Language Modeling . Vector Space Model (VSM). Continuous Bag of Words (CBOW). Skip-Gram 

Model for Word Embedding. Part of Speech (PoS) Global Cooccurrence Statistics–based Word 

Vectors. Transfer Learning. Word2Vec. Global Vectors for Word Representation GloVe. 

Backpropagation Through Time. Bidirectional RNNs (BRNN) . Long Short Term Memory (LSTM). 

Bi-directional LSTM. Sequence-to-Sequence Models (Seq2Seq). Gated recurrent unit GRU. 

 

UNIT V – DEEP REINFORCEMENT & UNSUPERVISED LEARNING [9 hours] 

Q-Learning. Deep Q-Network (DQN). Policy Gradient Methods. Actor-Critic Algorithm. About 

Autoencoding. Convolutional Auto Encoding. Variational Auto Encoding. Generative Adversarial 

Networks. Autoencoders for Feature Extraction. Auto Encoders for Classification. Denoising 

Autoencoders. Sparse Autoencoders 

Total   45 Hours 

 



Item 01:20 – Annexure XVIII 

  71 

Proceedings of the 2nd Academic Council [14.03.2025] 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the fundamental principles of deep learning, identify 

suitable deep learning architectures for different data types 
K2 

CO2 
Build and train neural network models for various tasks like 

classification and regression  
K3 

CO3 
Analyse and extract features from image data, identify the different 

layers within a CNN architecture 
K3 

CO4 
Apply RNN to various NLP tasks, including text classification, 

sentiment analysis, machine translation, and text generation 
K3 

CO5 
Analyze agents to make complex decisions in dynamic environments 

through trial-and-error using DRL 
K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Deep Learning A Practitioner’s Approach Josh Patterson and Adam Gibson O’Reilly Media, 

Inc.2017  

2. Learn Keras for Deep Neural Networks, Jojo Moolayil, Apress,2018  

 References 

1. Deep Learning Projects Using TensorFlow 2, Vinita Silaparasetty, Apress, 2020  

2. Deep Learning with Python, FRANÇOIS CHOLLET, MANNING SHELTER ISLAND,2017 

 Web Links and Video Lectures (E-Resources): 

1. Deep Learning - https://onlinecourses.nptel.ac.in/noc20_cs62/preview 

  

Course 

Code: 

 

24CA326  

 

Course 

Title: 

Digital Image Processing  

 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• Learn digital image fundamentals 

• Be exposed to simple image processing techniques. 

• Learn to represent image enhancement in the spatial and frequency domain. 

• Be familiar with image segmentation 

• Learn image compression techniques. 

https://onlinecourses.nptel.ac.in/noc20_cs62/preview


Item 01:20 – Annexure XVIII 

  73 

Proceedings of the 2nd Academic Council [14.03.2025] 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – IMAGE FUNDAMENTALS [9 hours] 

Elements of visual perception, Image Acquisition Systems, Sampling and Quantization, Image 

Formation, Different types of digital images. Relationship between pixels, Basic concepts of 

distance transform, Color Image fundamentals-RGB-HIS Models, Different color models-

conversion. 

 

UNIT II – IMAGE TRANSFORMS [9 hours] 

1D Discrete Fourier Transform (DFT), 2D transforms – Discrete Fourier Transform, Discrete Cosine 

Transform, Walsh and Principal Component Analysis. 

 

UNIT III – IMAGE ENHANCEMENT [9 hours] 

Gray Level transformations, Histogram Equalization, Spatial Domain: Basics of Spatial Filtering: 

smoothing and sharpening spatial filters. Frequency domain: smoothing and sharpening frequency 

domain filters, Ideal, Gaussian filters. 

 

UNIT IV – IMAGE SEGMENTATION AND FEATURE EXTRACTION [9 hours] 

Segmentation: Point detection, line detection, edge detection, Region based segmentation, Region 

Splitting and Merging Technique. Thresholding Techniques: multilevel thresholding, optimal 

thresholding using Bayesian classification. Feature Extraction: GLCM, Hough Transform,  

Morphological operation  
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UNIT V – IMAGE COMPRESSION [9 hours] 

Lossy and lossless compression schemes, prediction based compression schemes, sub-band 

encoding schemes, JPEG compression standard, Fractal compression scheme, Wavelet compression 

scheme. 

Total  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Infer the concepts of image fundamentals. K2 

CO2 

  Transform the input images to various domains and classify the 

images  

 

K2 

CO3 

 Understand the concept of image enhancement for better visual 

representation  

 

K2 

CO4 
 Illustrate the idea of image segmentation and feature extraction of 

relevant data. 
K2 

CO5 

Apply compression techniques in images to reduce the size of the 

images.  

 

K3 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduce

d Marks 

Tota

l 

Final 

mark

s 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

10

0 
40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

          Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 40 20 20 

Understand 60 60 60 

Apply 0 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Rafael C.Gonzalez and Richard E.Woods, “Digital Image Processing”, 4th Edition, Pearson 

      Education, New Delhi, 2018 

References 

1. Jain Anil K.,”Fundamentals of Digital Image Processing”, 1st Edition, Prentice Hall of India, 

New Delhi, 2002. 
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2. Kenneth R.Castleman, “Digital Image Processing”, 1st Edition, Prentice Hall of India, New 

Delhi, 2006. 

3. John C.Russ, “The Image Processing Handbook”, 5thEdition, Prentice Hall, New Jersey, 

2002. 

      4.  Willliam K Pratt, “Digital Image Processing”, 3rd Edition, John Willey,2002. 

      5.   Dr.S.Sridhar, Digital Image Processing, Second Edition, Oxford University Press, 2016. 

 

 

  

Course Code: 24CA341 Course Title: Cryptography and Network Security 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• Understanding fundamental cryptographic concepts like encryption and hashing  

• Apply different encryption algorithms for confidentiality 

• Utilize techniques to ensure data integrity and authentication 

• Comprehending key management practices, analyzing the strengths and weaknesses of various 

cryptographic schemes 

• Applying cryptographic principles like digital signatures and key exchange protocols to secure 

real-world communication systems 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION [9 hours] 

Security trends – Legal, Ethical and Professional Aspects of Security, Need for Security at Multiple 

levels, Security Policies – Model of network security – Security attacks, services and mechanisms – 
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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 CRYPTOGRAPHY [9 hours] 

Mathematics of Symmetric Key Cryptography: Algebraic structures – Modular arithmetic-Euclid?s 

algorithm- Congruence and matrices -Groups, Rings, Fields- Finite fields- SYMMETRIC KEY 

CIPHERS: 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 – PUBLIC KEY CRYPTOGRAPHY [9 hours] 

Mathematics of Asymmetric Key Cryptography: Primes – Primality Testing –Factorization – Euler‘s 

totient function, Fermat‘s and Euler‘s Theorem – Chinese Remainder Theorem – Exponentiation and 

logarithm – ASYMMETRIC KEY CIPHERS: 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. Case Study On Cryptography in the Field of 

Social Media 

Total   45 Hours 

 

 

 

 

https://ijrpr.com/uploads/V3ISSUE5/IJRPR4203.pdf
https://ijrpr.com/uploads/V3ISSUE5/IJRPR4203.pdf
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Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest Cognitive 

Level 

CO1 
Understand fundamental cryptographic concepts like encryption, 

decryption, key management, different types of ciphers  
K2 

CO2 
Identify the key components of symmetric encryption algorithms, 

differentiate between different symmetric encryption modes 
K3 

CO3 
Apply key algorithms like RSA and Diffie-Hellman in secure 

communication protocols like TLS 
K3 

CO4 
Demonstrate a comprehensive understanding of cryptographic 

techniques that verify the origin and integrity of a message, 
K3 

CO5 
Identify common security threats, understand fundamental 

cryptographic concepts 
K2 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 1 2  1 3 

CO2 3 2 2 1 2  1 3 

CO3 3 3 2 1 2  1 3 

CO4 3 3 2 1 2  1 3 

CO5 3 3 2 2 2  1 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. William Stallings, “Cryptography and Network Security – Principles and Practice”, Seventh 

Edition, Pearson Education, 2017. 

2. Nina Godbole, Sunit Belapure, “Cyber Security: Understanding Cyber crimes, Computer Forensics 

and Legal Perspectives”, First Edition, Wiley India, 2011. 

 Reference 

1. Behrouz A. Ferouzan, Debdeep Mukhopadhyay, “Cryptography and Network Security”, 3rd 

Edition, Tata Mc Graw Hill, 2015. 

2. Charles Pfleeger, Shari Pfleeger, Jonathan Margulies, “Security in Computing”, Fifth Edition, 

Prentice Hall, New Delhi, 2015. 

 Web Links and Video Lectures (E-Resources): 

1. Cryptography and Network Security - https://onlinecourses.nptel.ac.in/noc22_cs90/preview 
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Course Code: 24CA342 Course Title: Cyber Security 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To learn the principles of cyber security and to identify threats and risks. 

• To learn how to secure physical assets and develop system security controls. 

• To understand how to apply security for Business applications and Network Communications. 

• To learn the technical means to achieve security. 

• To learn to monitor and audit security measures. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – PLANNING FOR CYBER SECURITY   [9 hours] 

Best Practices-Standards and a plan of Action-Security Governance Principles, components and 

Approach-Information Risk Management-Asset Identification-Threat Identification-Vulnerability 

Identification-Risk Assessment Approaches- Risk Determination, Evaluation and Treatment-Security 

Management Function-Security Policy- Security Management Best Practices - Security Models: Bell 

La Padula model, Biba Integrity Model - Chinese Wall model. 

 

UNIT II – SECURITY CONTROLS [9 hours] 

People Management-Human Resource Security-Security Awareness and Education- Information 

Classification and handling-Privacy-Documents and Record Management- Physical Asset 

Management-Office Equipment-Mobile Device Security- System Development-Incorporating 

Security into SDLC - Disaster management and Incident response planning. 

 

UNIT III – CYBER SECURITY FOR BUSINESS APPLICATIONS [9 hours] 

Business Application Management-Corporate Business Application Security-End user Developed 

Applications- Authentication Mechanisms-Access Control-System Management- Network Storage 

Systems-Network Management Concepts-Firewall-IP Security- Electronic Communications - Case 

study on OWASP vulnerabilities using OWASP ZAP tool. 
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UNIT IV – TECHNICAL SECURITY [9 hours] 

Supply Chain Management-Cloud Security-Security Architecture-Malware Protection-Intrusion 

Detection-Digital Rights Management-Cryptographic Techniques-Threat and Incident Management- 

Vulnerability Management-Security Event Management-Forensic Investigations-Local Environment 

Management-Business Continuity. 

 

UNIT V – SECURITY ASSESSMENT [9 hours] 

Security Monitoring and Improvement-Security Audit-Security Performance-Information Risk 

Reporting-Information Security Compliance Monitoring-Security Monitoring and Improvement Best 

practices. 

        Total  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the  risk and security requirements to ensure that there are 

no gaps in an organization’s security practices.  
K2 

CO2 
Infer the concepts of operational and technical means for effective 

cyber security.  
K2 

CO3 Use ZAP tools to monitor the performance of cyber security controls.  K3 

CO4 
Understand the concepts of Digital Rights Management to control and 

manage access to copyrighted material. 
K2 

CO5 Identify and report vulnerabilities in the network system K2 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 3 2     

CO2 3 2 2 2     

CO3 3 2 2 2     

CO4 3 2 3 2 3    

CO5 3 2 3 2 3    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. William Stallings, “Effective Cyber Security - A guide to using Best Practices and Standards”, 

Addison-Wesley Professional, First Edition, 2019. 

2. Adam Shostack, “Threat Modelling - Designing for Security”, Wiley Publications, First Edition, 

2014. 
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References 

1. Gregory J. Touhill and C. Joseph Touhill, “Cyber Security for Executives - A Practical Guide”, 

Wiley Publications, First Edition, 2014. 

2. Raef Meeuwisse, “Cyber Security for Beginners”, Second Edition, Cyber Simplicity Ltd, 2017. 

3.  Patrick Engebretson, “The Basics of Hacking and Penetration Testing: Ethical Hacking and  

Penetration Testing Made Easy”, 2nd Edition, Syngress, 2013. 

4. Charles P. Pfleeger, Shari Lawrence Pfleeger, Jonathan Margulies, “Security in Computing”, Fifth 

Edition, Prentice Hall, 2015. 

 

 

Course Code: 24CA343 Course Title: Introduction to Block Chain and Applications 

Credits: 3 L – T – P 3-0-0 

  

Course objectives: 

• To learn the basic of blockchain technology and its components. 

• To gain the Knowledge about blockchain types, consensus algorithms, and cryptographic 

techniques. 

• To Learn about Bitcoin, Ethereum, mining, smart contracts, digital tokens, and cryptocurrency 

wallets for blockchain technology. 

• To learn different type of platforms, tools and framework for developing a secure blockchain. 

• To explore blockchain application in various industries. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 
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UNIT I – INTRODUCTION TO BLOCKCHAIN [9 hours] 

Overview of Blockchain Technology: Definition and Characteristics of Blockchain - History and 

Evolution of Blockchain - Benefits and Challenges of Blockchain Technology. Blockchain Structure: 

Blocks, Chains, and Transactions - Data Structure of Blockchain - Data Distribution in Blockchain. 

Centralized vs. Decentralized Systems. Distributed Ledger Technology (DLT). Blockchain Security 

and Immutability 

 

UNIT II – BLOCKCHAIN FUNDAMENTALS [9 hours] 

Components: Nodes, Blocks, Transactions, and Smart Contracts. Blockchain Types: Public, Private, 

Hybrid, and Consortium. Block Validators: Role of Miners and Validators – Consensus - Proof of 

Work – Proof of Stake - Proof of Activity - Proof of Elapsed Time - Proof of Burn. Cryptographic 

techniques: Hash Function, Properties of a hash function-public key cryptography-digital signature. 

 

UNIT III – CRYPTOCURRENCY [9 hours] 

Introduction to Bitcoin: Bitcoin Working - Bitcoin Transactions - Bitcoin Mining. Ethereum: 

Overview – Decentralized Application. Components of Ethereum: Smart contracts – Ether - Ethereum 

Clients - Ethereum Virtual Machine – Etherscripter. Digital Tokens: Overview - Initial Coin Offering 

– OmiseGO – EOS – Tether. Meta Mask: Wallet Seed – Meta Mask Transactions. Mist: Overview - 

Mist wallet.  

 

UNIT IV – BLOCKCHAIN PLATFORM AND TOOLS [9 hours] 

Truffle: Features of Truffle – Development Truffle boxes - Community truffle box. Hyperledger 

Fabric: Introduction - Fabric v/s Ethereum – Hyperledger Iroha - Features of Iroha. Hyperledger 

Sawtooth: Components of sawtooth. Multichain - HydraChain. Future Blockchain: IOTA – Corda - 

Chain Core. Blockchain Framework: CoCo Framework – Tierion – BigchainDB. 

 

UNIT V – BLOCKCHAIN APPLICATIONS [9 hours] 

Supply chain management: tracking, tracing, and authentication. Financial Sector: Cryptocurrencies 

- Central Bank Digital Currencies (CBDCs) -Decentralized Finance (DeFi). Healthcare Applications: 

medical records, clinical trials, Patient Data Privacy. 

Total   45 Hours 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Understand the basic of blockchain technology and Distributed 

Ledger Technology. 
K2 

CO2 
Interpret the types of blockchain and consensus mechanisms for 

mining the block in blockchain technologies. 
K2 

CO3 
Identify the types of cryptocurrencies and utilize blockchain-

based financial systems. 
K2 

CO4 
Utilize various blockchain development frameworks and 

emerging technologies. 
K2 

CO5 
Make use of blockchain technology in supply chain 

management, finance, and   healthcare for security. 
K3 

 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 1 1 - 1 - - 1 

CO2 2 2 - - 1 - - 1 

CO3 1 1 1 1 1 1 - 1 

CO4 1 1 2 2 - 1 - - 

CO5 2 3 2 

 

1 2 1 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 60 60 60 

Apply 20 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

References 

1. Josh Thompson, ‘Blockchain: The Blockchain for Beginnings, Guide to Blockchain Technology 

and Blockchain Programming’, Create Space Independent Publishing Platform, 1st Edition, 2017. 

2. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Goldfeder. Bitcoin 

and cryptocurrency technologies: a comprehensive introduction. 1st Edition, Princeton University 

Press, 2016.  

3. Joseph Bonneau et al, SoK: Research perspectives and challenges for Bitcoin and cryptocurrency, 

IEEE Symposium on security and Privacy, 1st Edition, 2015.  

4. Antony Lewis, The Basics of Bitcoins and Blockchains: An Introduction to Cryptocurrencies and 

the Technology that Powers Them, Mango Publishing group, 2018  

5. Tiana Laurence, Introduction to Blockchain Technology, 1st Edition, Van Haren Publishing, 2019 

Web Links and Video Lectures (E-Resources): 

1. A basic course on Blockchain and its Applications  

https://onlinecourses.nptel.ac.in/noc22_cs44/preview 

2. A basic course on Foundations of Cryptography 

https://onlinecourses.nptel.ac.in/noc25_cs31/preview 

 

 

 

 

https://onlinecourses.nptel.ac.in/noc22_cs44/preview
https://onlinecourses.nptel.ac.in/noc25_cs31/preview
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Course Code: 24CA344 Course Title: Computer Networks 

Credits: 3 L – T – P 3-0-0 

  

Course objectives: 

To impart knowledge on the 

• To learn about the layered architecture of Computer networks 

• To understand the Error Detection and Correction in Data Link Layer. 

• To use routing protocols for real time applications. 

• To visualize the end-to-end flow of information. 

• To choose an appropriate protocol for the given scenario 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – NETWORK FUNDAMENTALS [9 hours] 

Definition and applications of networks - Types of networks: LAN, WAN, MAN, PAN -Network 

topology: Star, Ring, Bus, Mesh, Hybrid - Network architecture: Client-Server, Peer-to-Peer - OSI 

Model - TCP/IP Protocol suite. Transmission media: - Wired (Coaxial, Fiber optics, Twisted pair), 

Wireless. Switching Techniques: Circuit, Packet, Message. 

 

UNIT II – DATA-LINK LAYER & MEDIA ACCESS [9 hours] 

Error detection and correction (CRC, Hamming Code) - Flow control & access control (Stop-and-

Wait, Sliding Window) - Media Access Control — Wired LANs: Ethernet — Wireless LANs - MAC 

protocols: ALOHA, CSMA/CD, CSMA/CA. Introduction IEEE 802.11, Bluetooth — Connecting 

Devices 

 

UNIT III – NETWORK LAYER [9 hours] 

Network Layer Services - Internet protocol: IPv4 - IP Addressing - IPv6 addressing - ARP, RARP, 

ICMP, DHCP - Subnetting and Supernetting – Routing and protocols: Unicast routing – Distance 
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Vector Routing - RIP – Link State Routing – OSPF – Path-vector routing – BGP – Multicast Routing: 

DVMRP – PIM. 

 

UNIT IV – TRANSPORT LAYER [9 hours] 

Transport layer Introduction – Connection establishment – Flow control – Congestion control - 

Congestion avoidance (DECbit, RED) – SCTP – Quality of Service. Transport-Layer Protocols: 

Services — Port Numbers - TCP - UDP: Real Time Transport Protocol (RTP). 

 

UNIT V – APPLICATIONS [9 hours] 

Application Layer protocols: HTTP - HTTPS – FTP – Email protocols (SMTP – POP3 – IMAP – 

MIME) – DNS – SNMP - Web services and APIs. 

Total   45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Recall networking concepts and basic communication model. K2 

CO2 
Understand the concept of Error Detection and Correction in Data 

Link Layer. 
K2 

CO3 
Infer the concept of switching and choose the appropriate the 

switching concepts for a given problem 
K2 

CO4 Use the protocols for transport layer. K3 

CO5 Understand the protocols and technologies of network systems. K2 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component 
Type of 

assessment 

Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill 

Assessment - I 
40 

40 
Skill 

Assessment - II 
40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 40 20 20 

Understand 60 60 60 

Apply 0 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Behrouz A. Forouzan, Data Communications and Networking with TCP/IP Protocol Suite, Sixth 

Edition TMH, 2022. 

2. James F. Kurose, Keith W. Ross, Computer Networking, A Top-Down Approach Featuring the 

Internet, Eighth Edition, Pearson Education, 2021. 
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References 

1. Andrew S.Tannenbaum David J. Wetherall, “Computer Networks” Fifth Edition, Pearson 

Education 2011 

2. William Stallings, “Data and Computer Communications”, Tenth Edition, Pearson Education, 2014 

3. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-down Approach, Pearson 

Education, Limited, 7th edition, 2016. 

Web Links and Video Lectures (E-Resources): 

1.  A basic course on “Computer Networks and Internet Protocol”  

https://onlinecourses.nptel.ac.in/noc22_cs19/preview 

2. A basic course on “Advance Computer Networks”  

https://onlinecourses.swayam2.ac.in/ntr25_ed44/preview 

Course Code: 24CA345 Course Title: Wireless Communication Networks 

Credits: 3 L – T – P 3-0-0 

  

Course objectives: 

To impart knowledge on the 

• To learn the concepts and design of a Cellular System. 

• To Understand Mobile Radio Propagation 

•  To study Various Digital Modulation Techniques. 

• To Understand the Concepts Of Multiple Access Techniques 

• To learn   Wireless Networks 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

https://onlinecourses.nptel.ac.in/noc22_cs19/preview
https://onlinecourses.swayam2.ac.in/ntr25_ed44/preview
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UNIT I – FUNDAMENTALS [9 hours] 

Introduction-Frequency Reuse-Channel Assignment Strategies-Handoff Strategies: Prioritizing 

Handoffs, Practical Handoff Considerations. Interference And System Capacity: Co-Channel 

Interference And System Capacity- Adjacent Channel Interference,  Trunking And Grade Of Service. 

Improving Coverage And Capacity In Cellular Systems: Cell Splitting, Sectoring. 

 

UNIT II – MOBILE RADIO PROPAGATION [9 hours] 

Large Scale Path Loss: Introduction To Radio Wave Propagation - Free Space Propagation Model – 

Three Basic Propagation Mechanism: Reflection – Brewster Angle- Diffraction Scattering .Small 

Scale Fading And Multipath: Small Scale Multipath Propagation, Factors  Influencing Small-Scale 

Fading, Doppler Spread And Coherence Time. Types Of Small- Scale Fading: Fading Effects Due To 

Multipath Time Delay Spread, Fading Effects Due To Doppler Spread. 

 

UNIT III – MODULATION AND EQUALIZATION [9 hours] 

Introduction: Factors That Influence The Choice Of Digital Modulation. Linear Modulation 

Techniques: Minimum Shift Keying (MSK), Gaussian Minimum Shift Keying(GMSK). Spread 

Spectrum Modulation Techniques: Pseudo- Noise (PN) Sequences, Direct Sequence Spread Spectrum 

(DS-SS)- Equalization, Diversity And Channel Coding: Fundamentals Of Equalization- Diversity 

Techniques: Practical Space Diversity Considerations, Polarization Diversity, Frequency Diversity, 

Time Diversity. 

 

UNIT IV – MULTIPLE ACCESS TECHNIQUES [9 hours] 

Introduction: Introduction To Multiple Access- Frequency Division Multiple Access(FDMA)- Time 

Division Multiple Access(TDMA)- Spread Spectrum Multiple Access-Code Division Multiple 

Access(CDMA)- Space Division Multiple Access(SDMA)- Capacity Of Cellular Systems: Capacity 

Of Cellular CDMA, Capacity Of CDMA With Multiple Cells. 

 

UNIT V – WIRELESS NETWORKING [9 hours] 

Introduction: Difference Between Wireless And Fixed Telephone Networks, The Public Switched 

Telephone Network(PSTN). Development Of Wireless Networks: First Generation Wireless 

Networks, Second Generation Wireless Networks, Third Generation Wireless Networks, Fixed 

Network Transmission Hierarchy. Traffic Routing In Wireless Networks: Circuit Switching, Packet 

Switching- Personal Communication Services/ Networks(PCS/PCNs):Packet Vs Circuit Switching 

For PCN, Cellular Packet- Switched Architecture. 

Total  45 Hours 
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Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1  Understand The Concept and Design of A Cellular System K2 

CO2 
  Learn the concept of Mobile Radio Propagation and Various Digital 

Modulation Techniques 
K2 

CO3 
  Understand The Concepts of Multiple Access Techniques and 

Wireless Networks 
K2 

CO4 
Use multiple access techniques in wireless channel and evolve the 

system design specifications 
K3 

CO5 
Infer the concepts of cellular system based on resource availability and 

traffic demands. 
K2 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous 

Internal 

Examination (CIE) 

CIE – I 100 
50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 
40 

Skill Assessment - II 40 

End Semester 

Examination 

(ESE) 

Theory Exam 100 60 60 60 

Total 100 
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End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 
I II 

Remember 40 20 20 

Understand 60 60 60 

Apply 0 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Rappaport,T.S.,-Wireless communications”, Pearson Education, Second Edition, 2010. 

References: 

1. Wireless Communication –Andrea Goldsmith, Cambridge University Press, 2011 

2. Van Nee, R. and Ramji Prasad, ―OFDM for wireless multimedia communications, Artech 

House, 2000 

3. David Tse and Pramod Viswanath, ―Fundamentals of Wireless Communication, Cambridge 

University Press, 2005. 

4. Upena Dalal, ―Wireless Communication”, Oxford University Press, 2009. 

5. Andreas.F. Molisch, ―Wireless Communications”, John Wiley – India, 2006 

 

Course Code: 24CA346 Course Title: Distributed Systems 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

To impart knowledge on the 

• To understand the foundations of distributed systems. 

• To learn issues related to clock Synchronization and the need for global state in distributed 

systems. 

• To learn distributed mutual exclusion and deadlock detection algorithms. 

• To understand the significance of agreement, fault tolerance and recovery protocols in 

Distributed Systems. 

• To learn the characteristics of peer-to-peer and distributed shared memory systems 
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos 

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – INTRODUCTION [9 hours] 

Definition –Relation to computer system components –Motivation –Relation to parallel systems –

Primitives for distributed communication –Synchronous versus asynchronous executions. A model of 

distributed computations: A distributed program –A model of distributed executions –Models of 

communication networks –Global state – Cuts–Models of process communications. Logical Time: A 

framework for a system of logical clocks –Scalar time –Vector time – Physical clock synchronization: 

NTP. 

 

UNIT II – MESSAGE ORDERING & SNAPSHOTS [9 hours] 

Message ordering and group communication: Message ordering paradigms –Asynchronous execution 

with synchronous communication –Synchronous program order on an asynchronous system –Group 

communication – Causal order (CO) - Total order. Global state and snapshot recording algorithms: 

Introduction –System model and definitions –Snapshot algorithms for FIFO channels 

 

UNIT III – MUTUAL EXCLUSION AND DEADLOCK [9 hours] 

Distributed mutual exclusion algorithms: Introduction – Preliminaries – Lamport’s algorithm – 

Agrawala algorithm – Maekawa’s algorithm. Deadlock detection in distributed systems: Introduction– 

System model – Preliminaries – Models of deadlocks – Knapp’s classification – Algorithms for the 

single resource model, the AND model and the OR model. 

 

UNIT IV – RECOVERY & CONSENSUS [9 hours] 

Check point and rollback recovery: Background and definitions – Issues in failure recovery – 

Checkpoint-based recovery – Log-based rollback recovery – Coordinated check pointing algorithm – 
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Algorithm for asynchronous check pointing and recovery. Consensus and agreement algorithms: 

Problem definition – Overview of results – Agreement in a failure –Agreement in synchronous 

systems with failures. 

 

UNIT V – P2P & DISTRIBUTED SHARED MEMORY [9 hours] 

Peer-to-peer computing and overlay graphs: Introduction – Data indexing and overlays – Chord – 

Content addressable networks – Tapestry. Distributed shared memory: Abstraction and advantages – 

Memory consistency models –Shared memory Mutual Exclusion. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Reveal the foundations of distributed systems K2 

CO2 
Understand the various synchronization communication and global 

state for distributed systems. 
K2 

CO3 
Learn the concept of Mutual Exclusion and Deadlock detection 

algorithms in distributed systems. 
K2 

CO4 
Use agreement protocols and fault tolerance mechanisms in 

distributed systems   
K3 

CO5 
Describe the features of peer-to-peer and distributed shared memory 

systems 
K2 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2  2    

CO2 3 3 2  2    

CO3 3 3 2  2    

CO4 3 3 2 2 2    

CO5 3 3 2 2 2    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 40 20 20 

Understand 60 60 60 

Apply 0 20 20 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Text Books: 

1. Kshemkalyani, Ajay D., and Mukesh Singhal. Distributed computing: principles, algorithms,   and 

systems. Cambridge University Press, 2011. 

2. George Coulouris, Jean Dollimore and Tim Kindberg, “Distributed Systems Concepts and Design”, 

Fifth Edition, Pearson Education, 2012. 

References 

1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice Hall of India, 

2007. 
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2. Mukesh Singhal and Niranjan G. Shivaratri. Advanced concepts in operating systems. McGraw-

Hill, Inc., 1994.  

3. Tanenbaum A.S., Van Steen M., “Distributed Systems: Principles and Paradigms”, Pearson 

Education,2007.  

4. Liu M.L., “Distributed Computing, Principles and Applications”, Pearson Education, 2004.  

5. Nancy A Lynch, “Distributed Algorithms”, Morgan Kaufman Publishers, USA, 2003. 

 

Course Code: 24CA371 Course Title: Data Analysis 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

The syllabus is designed to provide the basic tools of statistical techniques mainly for the purpose of 

hypothesize the engineering problems and obtaining solutions  

• To learn the applications of statistics in business decision making. 

• To understand the concepts and applications of analysis of variance in business, to interpret 

samples and obtain the inferences by using the testing of hypothesis methods.  

• To apply non–parameter test in business decision making to analyze the Interpolation techniques, 

correlation and regression in business applications. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

2. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

3. Topics will be introduced in a multiple representation and encourage the students to come up 

with their own creative ways to solve them. 

4. Discuss how every concept can be applied to the real world and when that's possible, it helps 

to improve the students' understanding. 
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UNIT I – STATISTICS, PROBABILITY AND RANDOM VARIABLE [9 hours] 

Statistics: Definition, Uses and Limitation - Descriptive Measures: Central Tendency -Mean, Median 

and Mode - Measure of Dispersion: Range, Inter-Quartile Deviation, Quartile Deviation, Mean 

Deviation, Standard Deviation and Co-efficient of Variation - Probability: Basic Definitions and 

Rules, Conditional Probability - Probability Distributions: Binomial and Poisson Distribution (Simple 

problems). 

 

UNIT II – TESTING OF HYPOTHESIS –PARAMETRIC TESTS [9 hours] 

Hypothesis Testing - One Sample and Two Sample Tests for Means and Proportions of Large Samples 

(z-Test) - One Sample and Two Sample Tests for Means of Small Samples (t-Test) - Two Sample 

Tests for Variance (F-test) 

 

UNIT III – TESTING OF HYPOTHESIS – NON-PARAMETRIC TESTS [9 hours] 

Chi Square Test for Goodness of Fit and Independence of Attributes - Rank Sum Test : Mann – 

Whitney U Test and Kruskal Wallis Test - One Sample Run Test 

 

UNIT IV – ANALYSIS OF VARIANCE [9 hours] 

Analysis of Variance: One way and Two-Way Classifications - Completely Randomized Design - 

Randomized Block Design – Latin Square Design – 22 Factorial Design 

 

UNIT V – CORRELATION AND REGRESSION [9 hours] 

Correlation: Scatter Diagram, Types of Correlation - Coefficient of Correlation - Regression – 

Estimation of Regression Line – Relationship between Regression and Correlation. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Apply the probability distributions in business decision making. K3 

CO2 
Apply the concept of testing of hypothesis for small and large 

samples in Real life Problems 
K3 

CO3 Apply non-parametric test to draw meaningful conclusions. K3 

CO4 Apply the concept of ANOVA in real life Problems. K3 

CO5 

Use simple Correlation and Regression models to analyze the 

underlying relationships between the variables through hypothesis 

testing. 

K3 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2      

CO2 2 2 1      

CO3 3 2 2      

CO4 2 2 2      

CO5 3 2 2      

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

 

Reference Books: 

1. Hansa Lysander Manohar, "Data Analysis and Business Modeling using Microsoft Excel" PHI, 

2017 

2. Grewal.B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 44th Edition, 

2018. 

3. Richard I. Levin, David S. Rubin, Sanjay Rastogi Masood Husain Siddiqu, Statistics for 

Management, Pearson Education, 7th Edition, 2016. 

4. Aczel A.D. and Sounderpandian J., “Complete Business Statistics”, 6th edition, Tata McGraw Hill 

Publishing Company Ltd., New Delhi, 2012. 

5. Bali. N., Goyal. M. and Watkins. C., “Advanced Engineering Mathematics”, Firewall Media (An 

imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7th Edition, 2009. 

6. Anderson D.R., Sweeney D.J. and Williams T.A., Statistics for business and economics, 11th 

edition, Thomson (South – Western) Asia, Singapore, 2012. 

7. N. D. Vohra, Business Statistics, Tata McGraw Hill, 2012. 

 

Web Links and Video Lectures (E-Resources): 

1. Sampling Distributions: https://www.nptelvideos.com/lecture.php?id=14612 

2. Parametric Methods: https://www.nptelvideos.com/lecture.php?id=14613 

3. Non parametric Methods: https://www.nptelvideos.com/lecture.php?id=14632 

 

 

 

https://www.nptelvideos.com/lecture.php?id=14612
https://www.nptelvideos.com/lecture.php?id=14613
https://www.nptelvideos.com/lecture.php?id=14632
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Course Code: 24CA372 Course Title: Optimization Techniques  

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

The syllabus is designed to provide the basic tools of statistical techniques mainly for the purpose of 

hypothesize the engineering problems and obtaining solutions  

• To familiarize the students with analytical package of MS Excel, MS Word and SPSS. 

• To develop analytical skills in students in order to comprehend and practice data analysis at 

different levels. 

• To provide the basic tools of Operations research in solving the management problems using 

mathematical approach for decision making. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

2. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

3. Topics will be introduced in a multiple representation and encourage the students to come up 

with their own creative ways to solve them. 

4. Discuss how every concept can be applied to the real world and when that's possible, it helps 

to improve the students' understanding. 

 

UNIT I – LINEAR PROGRAMMING [9 hours] 

Linear Programming Formulation - Solution by graphical and simplex methods (Primal Method- 

Penalty Method, Two Phase Method). 

 

UNIT II – TRANSPORTATION AND ASSIGNMENT PROBLEM [9 hours] 

Transportation Models (Minimizing and Maximizing Problems) – Balanced and unbalanced Problems 

– Initial Basic feasible solution by N-W Corner Rule, Least cost and Vogel’s approximation methods 

- Solution by MODI - Assignment Models (Minimizing and Maximizing Problems) – Balanced and 

Unbalanced Problems 
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UNIT III – GAME THEORY [9 hours] 

Game Theory- Basic Concept and Terminologies, Two-person Zero-sum Game, and Game with Pure 

and Mixed Strategies: Saddle point, Dominance Rule, Graphical and Linear Programming Solutions 

in Game theory. 

 

UNIT IV – INVENTORY AND REPLACEMENT MODELS [9 hours] 

Inventory Models – EOQ and EBQ Models (with and without shortages), Quantity Discount Models. 

Replacement Models - Individual replacement Models (with and without time value of money) – 

Group Replacement Models. 

 

UNIT V – QUEUING THEORY [9 hours] 

Structure of a Queuing System – Operating Characteristics of Queuing System –– Arrival and Service 

Processes – Deterministic Queuing Models: M/M/1 &M/M/1/C Models of Finite & Infinite Queue. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Formulate and analyze mathematical models for optimization in 

decision-making. 
K3 

CO2 
Apply methods to solve linear programming problems and their 

variants. 
K3 

CO3 
Analyze and solve transportation and assignment problems 

systematically. 
K3 

CO4 
Utilize game theory for strategic decision-making in competitive 

scenarios. 
K3 

CO5 
Evaluate queuing systems and simulate decision processes 

effectively. 
K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 1      

CO2 3 2 1      

CO3 3 2 1      

CO4 3 2 1      

CO5 3 2 1      

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Anderson, Sweeney, Williams, Camm, Martin, Quantitative Methods for Business, 12e, Cengage 

Learning, 2013. 

2. Gupta P.K, Hira D.S, “Operations Research”, 7th Edition S.Chand and Co, 2021 

3. N.D. Vohra, Quantitative Techniques in Management, Tata, McGraw Hill Publications, 4th Edition. 
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4. S. D. Sharma, Operations Research, Kedarnath Ramnath and Company, 2008 

5. Taha, Hamdy A. Operations Research: An Introduction (9/e). Prentice Hall, 2010. 

6. Bal Krishnan, Render, Stair, Jr., Managerial Decisions Modeling with Spreadsheets, Pearson 

Education. 

7. Nagraj B, Barry R and Ralph M. S Jr., Managerial Decision Modelling with Spreadsheets, Second 

Edition, 2007, Pearson Education. 

8. William J.Stevenson, CeyhunOzgur, “Management Science with Spread sheets”, (3rd ed. reprint), 

Tata Mcgraw Hill, 2007. 

 

Web Links and Video Lectures (E-Resources): 

1. Solution of LPP: Simplex Method  https://www.nptelvideos.com/lecture.php?id=14316 

2. Dual Simplex Method: https://www.nptelvideos.com/lecture.php?id=14321 

3. Assignment Problems:  https://www.nptelvideos.com/lecture.php?id=14327 

4. Travelling Salesman Problem https://www.nptelvideos.com/lecture.php?id=14332 

 

Course Code: 24CA373 Course Title: Graph Theory 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

The syllabus is designed to provide the basic tools of statistical techniques mainly for the purpose of 

hypothesize the engineering problems and obtaining solutions  

• To understand the fundamentals of graph theory and apply them to model real-world problems. 

• To explore modern applications of graph theory. 

• To utilize algorithms based on graph theory to solve optimization problems across various fields 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

2. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

3. Topics will be introduced in a multiple representation and encourage the students to come up 

with their own creative ways to solve them. 

4. Discuss how every concept can be applied to the real world and when that's possible, it helps 

to improve the students' understanding. 

 

https://www.nptelvideos.com/lecture.php?id=14316
https://www.nptelvideos.com/lecture.php?id=14321
https://www.nptelvideos.com/lecture.php?id=14327
https://www.nptelvideos.com/lecture.php?id=14332
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UNIT I – GRAPH ISOMORPHISM [9 hours] 

Introduction - Graph Terminologies - Types of Graphs - Sub Graph- Multi Graph - Regular Graph - 

Isomorphism - Isomorphic Graphs - Sub-graph - Euler graph - Hamiltonian Graph - Related 

Theorems. 

 

UNIT II – TREES & CONNECTIVITY [9 hours] 

Trees -Properties- Distance and Centres - Rooted Tree- Tree Enumeration- Labeled Tree - Unlabeled 

Tree - Spanning Tree - Fundamental Circuits- Cut Sets - Properties - Fundamental Circuit and Cut-

set- Connectivity- Separability -Related Theorems. 

 

UNIT III – NETWORK FLOW & DIGRAPH [9 hours] 

Network Flows - Planar Graph - Representation - Detection - Dual Graph - Geometric and 

Combinatorial Dual - Related Theorems - Digraph - Properties - Euler Digraph 

 

UNIT IV – MATRIX REPRESENTATION & GRAPH COLORING [9 hours] 

Matrix Representation - Adjacency matrix- Incidence matrix- Circuit matrix - Cut-set matrix - Path 

Matrix- Properties - Related Theorems - Correlations. Graph Coloring - Chromatic Polynomial - 

Chromatic Partitioning - Matching - Covering - Related Theorems. 

 

UNIT V – GRAPH ALGORITHMS [9 hours] 

Graph Algorithms- Connectedness and Components- Spanning Tree- Fundamental Circuits- Cut 

Vertices- Directed Circuits- Shortest Path – Kruskal algorithm, Dijkstra’s algorithm. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 Apply the concept of graph theory to solve real world problems K3 

CO2 
Apply the properties of trees and spanning trees to analyze and 

construct graph structures. 
K3 

CO3 Apply network flow models to solve computational problems. K3 

CO4 
Apply matrix representations and graph coloring to optimize 

graph-based problems. 
K3 

CO5 
Apply graph algorithms for connectivity, shortest paths and 

fundamental circuits in practical applications. 
K3 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3       

CO2 3 3       

CO3 3 3       

CO4 3 3  2 1    

CO5 3 3  2 1    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Narsingh Deo, "Graph Theory with Application to Engineering and Computer Science", Prentice-

Hall of India Pvt.Ltd, 2016. 

2. L.R.Foulds , "Graph Theory Applications", Springer ,2016. 

3. Bondy, J. A. and Murty, U.S.R., "Graph Theory with Applications", North Holland 

Publication,2008.  

4. West, D. B., “Introduction to Graph Theory”, Pearson Education, 2011.  

5. John Clark, Derek Allan Holton, “A First Look at Graph Theory”, World Scientific Publishing 

Company, 1991.  

6. Diestel, R, "Graph Theory", Springer,3rd Edition,2006.  

7. Kenneth H. Rosen, "Discrete Mathematics and Its Applications", Mc Graw Hill, 2007. 

Web Links and Video Lectures (E-Resources): 

1. Isomorphism and Subgraphs https://www.nptelvideos.com/lecture.php?id=13725 

2. Euler graphs, Hamiltonian circuits https://www.nptelvideos.com/lecture.php?id=13727 

Course Code: 24CA374 Course Title: Stochastic and Random Processes 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

The syllabus is designed to provide the basic tools of statistical techniques mainly for the purpose of 

hypothesize the engineering problems and obtaining solutions  

• Learn the basic concepts of probability and its various concepts  

• Understand different types of random variables, their density distribution functions and its 

operations 

• Gain knowledge on the functions of two random variables probability density distribution of the 

joint random variables  

• Acquire the knowledge on concepts of the random processes or distribution functions  

•  Learn the concepts of temporal and spectral characteristics of random process. 

https://www.nptelvideos.com/lecture.php?id=13725
https://www.nptelvideos.com/lecture.php?id=13727


Item 01:20 – Annexure XVIII 

  108 

Proceedings of the 2nd Academic Council [14.03.2025] 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

2. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

3. Topics will be introduced in a multiple representation and encourage the students to come up 

with their own creative ways to solve them. 

4. Discuss how every concept can be applied to the real world and when that's possible, it helps 

to improve the students' understanding. 

 

UNIT I – PROBABILITY AND RANDOM VARIABLE [9 hours] 

Probability- Probability Introduced Through Sets and Relative Frequency- Experiments and Sample 

Spaces - Axioms - Joint Probability - Conditional Probability - Total Probability - Random Variable 

- Discrete and Continuous Random Variables. 

 

UNIT II – DISTRIBUTION & DENSITY FUNCTIONS AND OPERATIONS ON 

ONE RANDOM VARIABLE 
[9 hours] 

Distribution and Density Functions and Their Properties - Binomial, Poisson, Uniform And 

Exponential Distribution - Conditional Density and its Properties - Expected Value of a Random 

Variable - Moments about the Origin - Central Moments, Variance And Skewness - Moment 

Generating Function - Characteristic Function. 

 

UNIT III – MULTIPLE RANDOM VARIABLES AND OPERATIONS ON 

MULTIPLE RANDOM VARIABLES 
[9 hours] 

Vector Random Variables - Joint Distribution Function - Properties of Joint Distribution -Marginal 

Distribution Functions - Conditional Distribution and Density – Point Conditioning - Conditional 

Distribution and Density– Interval Conditioning - Statistical Independence - Sum of Two Random 

Variables - Sum of Several Random Variables - Expected Value of a Function of Random Variables: 

Joint Moments About The Origin - Joint Central Moments - Joint Characteristic Function. 

 

UNIT IV – STOCHASTIC PROCESSES– TEMPORAL CHARACTERISTICS [9 hours] 

The Stochastic Process Concept -Classification of Processes - Deterministic and Non-Deterministic 

Processes - Distribution and Density Functions - Concept of Stationary and Statistical Independence 

– First Order Stationary Processes – Second Order and Wide-Sense Stationary - Time Averages and 
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Ergodicity – Mean Ergodic Processes – Correlation Ergodic Processes - Autocorrelation Function and 

its Properties – Cross Correlation Function and its Properties. 

 

UNIT V – STOCHASTIC PROCESSES– SPECTRAL CHARACTERISTICS [9 hours] 

The Power Spectrum – Properties - Relationship between Power Spectrum and Auto Correlation 

Function - Cross Power Density Spectrum - Properties of PSD - Relationship between Cross Power 

Spectrum and Cross Correlation Function. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Solve the simple problems on sample space by using the concepts 

of probabilities 
K3 

CO2 Apply the density function concepts in communication systems K3 

CO3 
Gain knowledge on multiple random variables; relate the same 

through examples to practical problems 
K3 

CO4 Understand the usage of stochastic processes K3 

CO5 
Characterize the response of LTI systems driven by a stationary 

random process 
K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 3 2      

CO2 2 2 1  1    

CO3 3 2 2 1 1    

CO4 2 2 2  1    

CO5 3 2 2 1 1    

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Peyton Z. Peebles, “Probability, Random Variables & Random Signal Principles,” TMH, 4th 

Edition, 2005.  

2.  Herbert Taub & Donald L Schilling, “Principles of Communication Systems,” Tata McGraw-Hill, 

4th Edition, 2013.  

3. Athanasios Papoulis and S. Unnikrishnan Pillai, “Probability, Random Variables and Stochastic 

Processes,” PHI, 4th Edition, 2002. 

4. K. Murugesan, P. Guruswamy, “Probability, Statistics & Random Processes”, Anuradha Agencies, 

3rd Edition, 2003. 
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5. B.P. Lathi, “Signals, Systems & Communications,” B.S. Publications, 3rd Edition, 2003.  

 

Web Links and Video Lectures (E-Resources): 

1. Probability and Random Processes NPTEL:: Electronics & Communication Engineering - Probability 

and Random Processes 

2. Stochastic Processes NPTEL:: Mathematics - NOC:Introduction to Probability Theory and Stochastic 

Processes 

 

Course Code: 24CA375 Course Title: Number Theory and Queuing Theory 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

The syllabus is designed to provide the basic tools of statistical techniques mainly for the purpose of 

hypothesize the engineering problems and obtaining solutions  

• To understand the fundamental concepts of divisibility and canonical decompositions.  

• To explore classical theorems and multiplicative functions and their implications in number 

theory. 

• To learn the Markovian queueing models and apply it in real world scenarios. 

• To examine advanced queueing models to optimize performance in stochastic service systems. 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

2. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

3. Topics will be introduced in a multiple representation and encourage the students to come up 

with their own creative ways to solve them. 

4. Discuss how every concept can be applied to the real world and when that's possible, it helps 

to improve the students' understanding. 

 

UNIT   I - DIVISIBILITY THEORY AND CANONICAL DECOMPOSITIONS [9 hours] 

Division   Algorithm – Base – b representations - Number Patterns – Prime and Composite Numbers 

- GCD – Euclidean Algorithm – Fundamental Theorem of Arithmetic - LCM. 

https://archive.nptel.ac.in/courses/117/105/117105085/
https://archive.nptel.ac.in/courses/117/105/117105085/
https://archive.nptel.ac.in/courses/111/102/111102111/
https://archive.nptel.ac.in/courses/111/102/111102111/
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UNIT II - DIOPHANTINE EQUATIONS AND CONGRUENCES [9 hours] 

Linear Diophantine Equations - Congruence’s- Linear Congruences – Applications:  Divisibility tests 

- Modular Exponentiation - Chinese Remainder Theorem - 2 x 2 Linear Systems.   

 

UNIT III - CLASSICAL THEOREMS AND MULTIPLICATIVE FUNCTIONS [9 hours] 

Wilson’s Theorem – Fermat’s Little Theorem – Euler’s Theorem – Euler’s Phi Functions - Tau and 

Sigma Functions. 

 

UNIT   IV - QUEUEING MODELS [9 hours] 

Markovian Queues – Birth and Death Processes – Single and Multiple Server Queueing Model’s with 

Finite Capacity - Single and Multiple Server Queueing Model’s with Infinite Capacity – Little’s 

Formula - Queues with Finite Waiting Rooms - Queues with Impatient Customers: Balking and 

Reneging. 

 

UNIT   V - ADVANCED QUEUEING MODELS [9 hours] 

Finite Source Model’s - M/ G/1 queue - Pollaczek Khinchin Formula - M/D/1 and M/𝐸𝐾 / 1 as Special 

Cases – Series Queues – Open Jackson Networks. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Apply the Division algorithm and Euclidean algorithm to solve 

Engineering problems 
K3 

CO2 
Solve linear Diophantine equations and linear congruences and 

apply modular arithmetic techniques in divisibility test. 
K3 

CO3 Apply the Fermat’s little’s theorem to solve the Congruences. K3 

CO4 
Analyze and apply Markovian Queueing models to evaluate queue 

performance 
K3 

CO5 Compare Linear and Non- Linear Queueing models K3 
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COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 1      

CO2 2 2 1      

CO3 3 2 1      

CO4 2 2 1      

CO5 3 2 1      

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

 

Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

 

 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Niven, I, Zuckerman. H.S., and Montgo Mery, H.L, “An Introduction to Theory of Numbers, John 

Wiley and Sons, Singapore 2004. 

2. San ling and Chaoping Xing, “Coding Theory “- A first Course, Cambridge Publications, 

Cambridge ,2004. 

3. Robertazzi, “Computer Networks and Systems: Queueing Theory and Performance evaluation 

“Springer, 3rd Edition, 2006. 

4. Trivedi, K.S., “Probability and Statistics with Reliability, Queueing and Computer Science 

Applications,” 2nd Edition John Wiley and Sons, 2002. 

5. Koshy. T, Elementary Number Theory with Applications, Elsevier Publications, New Delhi, 2002. 

Web Links and Video Lectures (E-Resources): 

1. Division Algorithm and the GCD: https://youtu.be/u7cBLb0b7pk 

2. Queues: Performance Measures: https://youtu.be/3KwMgjyuVXs 

 

Course Code: 24CA376 Course Title: Numerical Methods 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

The syllabus is designed to provide the basic tools of statistical techniques mainly for the purpose of 

hypothesize the engineering problems and obtaining solutions  

• To introduce the numerical techniques of interpolation in various intervals in real life situations. 

• To acquaint the student with understanding of numerical techniques of differentiation and 

integration which plays an important role in engineering and technology disciplines. 

• To familiarize the various techniques and methods of solving ordinary differential equations. 

• To understand various techniques and methods of solving various types of partial differential 

equations. 

https://youtu.be/u7cBLb0b7pk
https://youtu.be/3KwMgjyuVXs
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Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lecture method does not mean only traditional method, but different type of teaching 

methods may be adopted to develop the outcomes. 

2. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop 

thinking skills such as the ability to evaluate, generalize, and analyze information rather than 

simply recall it. 

3. Topics will be introduced in a multiple representation and encourage the students to come up 

with their own creative ways to solve them. 

4. Discuss how every concept can be applied to the real world and when that's possible, it helps 

to improve the students' understanding. 

 

UNIT I -SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS [9 hours] 

Solution of Algebraic and Transcendental Equations - Fixed Point Iteration Method – Newton 

Raphson Method - Solution of Linear System of Equations - Gauss Elimination Method – Pivoting - 

Gauss Jordan Method – Iterative Methods of Gauss Jacobi and Gauss Seidel. 

 

UNIT II - INTERPOLATION AND APPROXIMATION [9 hours] 

Interpolation with Unequal Intervals - Lagrange's Interpolation – Newton’s Divided Difference 

Interpolation – Cubic Splines - Difference Operators and Relations - Interpolation with Equal Intervals 

- Newton’s Forward and Backward Difference Formulae. 

 

UNIT III – NUMERICAL DIFFERENTIATION AND INTEGRATION [9 hours] 

Approximation of Derivatives using Newton’s Forward and Backward Interpolation Polynomials - 

Numerical Integration using Trapezoidal, Simpson’s 1/3 Rule – Evaluation of Double Integrals by 

Trapezoidal and Simpson’s 1/3 Rules. 

 

UNIT IV – INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL 

EQUATIONS 
[9 hours] 

Single Step Methods - Taylor’s Series Method - Euler’s Method - Modified Euler’s Method – Fourth 

Order Runge - Kutta Method for Solving First Order Equations - Multi Step Methods -Predictor 

Corrector Methods for Solving First Order Equations. 
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UNIT V – BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL 

DIFFERENTIAL EQUATIONS 
[9 hours] 

Finite Difference Methods for Solving Second Order Two - Point Linear Boundary Value Problems 

– Finite Difference Techniques for The Solution of Two Dimensional Laplace’s and Poisson’s 

Equations on Rectangular Domain – Two Dimensional Heat Flow Equation by Explicit and Implicit 

(Crank Nicholson) Methods – Two Dimensional Wave Equation by Explicit Method. 

                                                                                                                              TOTAL  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Apply the basic concepts numerical techniques to solve algebraic 

and transcendental equations 
K3 

CO2 
Apply interpolation and error approximations in various intervals 

in real life situations 
K3 

CO3 
Apply the numerical differentiation and integration for solving 

engineering problems. 
K3 

CO4 
Understand the knowledge of various techniques and methods for 

solving first and second order ordinary differential equations 
K3 

CO5 

Solve the partial and ordinary differential equations with initial 

and boundary conditions by using certain techniques with 

engineering applications 

K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 1      

CO2 3 2 1      

CO3 3 2 1      

CO4 3 2 1      

CO5 3 2 1      

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 
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Component Type of assessment 
Max 

Marks 

Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Burden, R.L and Faires, J.D, "Numerical Analysis", 9th Edition, Cengage Learning, 2016. 

2. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna 

Publishers, 10th Edition, New Delhi, 2015. 

3. Brian Bradie, "A Friendly Introduction to Numerical Analysis", Pearson Education, Asia, New 

Delhi, 2007. 

4. Gerald. C. F. and Wheatley. P. O., "Applied Numerical Analysis", Pearson Education, Asia, 6th 

Edition, New Delhi, 2006. 

5. Mathews, J.H. "Numerical Methods for Mathematics, Science and Engineering", 2nd Edition, 
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Prentice Hall, 1992. 

6. Sankara Rao. K., "Numerical Methods for Scientists and Engineers", Prentice Hall of India Pvt. 

Ltd, 3rd Edition, New Delhi, 2007. 

7. Sastry, S.S, "Introductory Methods of Numerical Analysis", PHI Learning Pvt. Ltd, 5th Edition. 

2015. 

Web Links and Video Lectures (E-Resources): 

1. Gauss-Seidel Method https://www.nptelvideos.com/lecture.php?id=13817 

2. Runge - Kutta Methods for IVPs https://www.nptelvideos.com/lecture.php?id=14276 

 

 

Course 

Code: 
24CA351 

Course 

Title: 

PROFESSIONALCOMMUNICATION 

II       

Credits: 1 L – T – P 0-0-2 

 

  Course Objectives: 

 

• To develop communicative competence of students. 

• To make use of language effectively in academic and work contexts. 

• To develop various listening strategies to comprehend various type of audios 

materials like lectures and discussion. 

• To build on students’ English language skills by engaging them in listening and 

speaking. 

• To make use of language effectively in expressing their opinions. 

Teaching-Learning Process: 

 Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Lab experiment videos. 

2. Blended Mode of Learning 

3. Project based Learning 

4. Smart Class Room 

5. Flipped class  

 

 

 

https://www.nptelvideos.com/lecture.php?id=13817
https://www.nptelvideos.com/lecture.php?id=14276
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UNIT I   

LIST OF EXERCISES  

LAB ACTIVITIES  

S.NO Topic 6 Hours 

1 Listening Advertisement-Product Description-Listening to 

Conversation- Telephone Conversation. 

 

 

 CLASSROOM ACTIVITIES 

  1 Self-Introduction-Introducing a Friend-Making Polite Requests-Making 

Polite Offers-Replaying to Polite Requests and Offers,  

 

2 Talking about events in life  

 

 

            UNIT II [6 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic  

1.  

2.  

Listening to Podcasts/ Stories/ Documents and Event Narration. 

Listening to Oxford English Vocabulary. 

 

CLASSROOM ACTIVITIES 

1.  

Speaking: 

Narrating Personal Experiences-Talking about Current and 

Temporary Situation-Talking about Travel Procedures and 

Travel Problems.  

1 

 

 

                  UNIT III [6 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Listening to Process Description- Classroom lectures- Longer 

Technical Talks- Listening to Event Description to Identify 

Cause and Effect. 

 

CLASSROOM ACTIVITIES 
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1. 

Speaking: 

Describing and Discussing the Reasons of Accidents or 

Disasters based on News Research. 

 

2. Describing an unforgettable day in life.  

3. Describe the Climate and Imaginary Sceneries.  

 

 

               UNIT IV 6 Hours 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Listening Comprehension based on News Report and 

Documentations 

 

2.  Listening to TED talk and Educational Videos.  

CLASSROOM ACTIVITIES 

1.  Speaking: 

Interviewing-Presenting and Oral Report-Mini Presentation on 

Select Topics- Talking about Tasks- Progress, Position and 

Direction of Movements about Future. 

 

 

 

 

 

 

           UNIT V [6 hours] 

LIST OF EXERCISES 

LAB ACTIVITIES 

SI. 

No. 

Topic Hours 

1 

 

2 

Listening Debates-Discussion-Different View Points on an Issue-

Panel Discussions 

Listening to dialogues and conversations. 
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LIST OF EXERCISES 

LAB ACTIVITIES 

SI. No. Topic Hours 

1.  Speaking: 

Talking about Given Topic- Talking about Safety Issues-

Making Recommendations- Speaking about a Long-Term 

Carrier Plan-Movie Review 

1 

 

 

Total  30 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 
Cognitive Level 

CO1 
To develop interpersonal skills to get communication 

skills 

 

K3 

CO2 
 Make use of language effectively to understand different 

point of view 

 

K3 

CO3 
To utilize strategies to speak fluently and accurately in 

formal and informal communicative context 

 

K3 

CO4 To build a future plan to enhance their career pursuit.  
K3 

CO5 
Make use of their opinions effectively to develop their 

creative thinking 

K3 

COs and POs Mapping: 

Cos 
POs 

1 2 3 4 5 6 7 8 

CO1     3   3 

CO2     3   3 

CO3     3   3 

CO4     3   3 

CO5     3   3 
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     Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

 

Name of the Test 

 

Marks 

 

Total 

 

Reduced to 

 

Continuous 

Assessment  

   (Experiments 1-10) 

 

75 

 

 

 

100 

 

 

 

50 

 

    Model 

Examination  

 

25 

End Semester Lab 

Exam 

100 100 50 

                                                                     TOTAL      100 MARKS 

   

  Web Links and Video Lectures (E-Resources): 

MANUALS / SOFTWARE: Open Sources / British Council / Cambridge Websites 

Suggested Skill Activities:  

1) Self-Introduction  

2) Describing past event 

3) Narrating personal Experience 

4) Describing an unforgettable day in life 

5) Mini presentation 

6) Movie Review 

     TEXT BOOKS: 

1. English for Engineers& Technologists Orient Blackswan Private Ltd. Department of English,   Anna 

University, (2020 edition) 

2. English for Science & Technolopgy Cambridge University Press, 2021. Authored by Dr. Veena 

Selvam, Dr. Sujatha Priyadarshini, Dr. Deepa Mary Francis, Dr. K N. Shoba, and Dr. Lourdes 

Joevani, Department of English, Anna University. 

           REFERENCES: 

1. Technical Communication—Principles And Practices By Meenakshi Raman& Sangeeta Sharma, 

Oxford Univ.Press,2016, New Delhi. 

2. A Course Book On Technical English By Lakshminarayanan, Scitech Publications (India) Pvt. Ltd. 

3. English For Technical Communication By Aysha Viswamohan, Mcgraw Hill Education, ISBN: 

0070264244. 

4. Effective Communication Skill, Kulbhusan Kumar, RS Salaria, Khanna Publishing House. 

5. Learning to Communicate—Dr.V. Chellammal, Allied Publishing House, New Delhi, 2003. 
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Course 

Code 
24BX201 Course Title 

MATHEMATICAL FOUNDATIONS OF 

COMPUTER SCIENCE 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To introduce Mathematical Logic and their rules for validating arguments and 

programmes. 

• To introduce counting principles for solving combinatorial problems. 

• To give exposure to Graph models and their utility in connectivity problems. 

• To introduce abstract notion of Algebraic structures for studying cryptographic and its 

related 

areas. 

• To introduce Boolean algebra as a special algebraic structure for understanding logical 

circuit 

problems 

 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos  

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – LOGIC AND PROOFS [9 hours] 

Propositional Logic – Propositional Equivalences – Predicates and Quantifiers – Nested Quantifiers – 

Rules of Inference – Introduction to Proofs – Proof Methods and Strategy. 

 

UNIT II – COMBINATORICS [9 hours] 

Mathematical Induction – Strong Induction and Well Ordering – The Basics of Counting - The 

Pigeonhole Principle – Permutations and Combinations – Recurrence Relations Solving Linear 

Recurrence Relations Using Generating Functions – Inclusion – Exclusion – Principle and Its 

Applications 



Item 01:20 – Annexure XVIII 

  124 

Proceedings of the 2nd Academic Council [14.03.2025] 

 

UNIT III - GRAPHS [9 hours] 

Graphs and Graph Models – Graph Terminology and Special Types of Graphs – Matrix Representation 

of Graphs and Graph Isomorphism – Connectivity – Euler and Hamilton Paths. 

 

UNIT IV – ALGEBRAIC STRUCTURES [9 hours] 

Groups – Subgroups – Homomorphisms – Normal Subgroup and Coset – Lagrange‘s Theorem – 

Definitions and Examples of Rings and Fields 

 

UNIT V – LATTICES AND BOOLEAN ALGEBRA [9 hours] 

Partial Ordering – Posets – Lattices as Posets – Properties of Lattices – Lattices as Algebraic Systems 

– Sub Lattices – Direct Product And Homomorphism – Some Special Lattices – Boolean Algebra 

            Total  45 Hours 

           

Course outcomes:  

On completion of the course, the student will have the ability to: 
COs Course Outcomes Highest 

Cognitive Level 

CO1 Apply Mathematical Logic to validate logical arguments and programmes. K3 

CO2 Apply combinatorial counting principles to solve application problems. K3 

CO3 
Apply graph model and graph techniques for solving network other 

connectivity related problems 
K3 

CO4 
Apply algebraic ideas in developing cryptograph techniques for solving 

network security problems. 
K3 

CO5 Apply Boolean laws in developing and simplifying logical circuits. K3 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 
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Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 

Scheme of Evaluation: 

Component Type of assessment Max Marks 
Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

     Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 20 20 20 

Apply 60 60 60 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1.Kenneth H.Rosen, “Discrete Mathematics and its Applications”, Tata McGraw Hill Pub. Co.Ltd., Seventh Edition, 

Special Indian Edition, New Delhi, 2011.  

2.  Tremblay J.P. and Manohar R, “Discrete Mathematical Structures with Applications to Computer Science”, Tata 

McGraw Hill Pub. Co. Ltd, 30th Reprint, New Delhi, 2011. 

3.   Ralph. P. Grimaldi, “Discrete and Combinatorial Mathematics: An Applied Introduction”, Pearson                                    

Education, 3rd Edition, New Delhi, 2014. 
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4.  ThomasKoshy, “Discrete Mathematics with Applications”, 2nd Edition, Elsevier Publications, 

Boston, 2006. 

5.  SeymourLipschutz and Mark Lipson,”Discrete Mathematics”, Schaum‘s Outlines, Tata McGraw 

Hill Pub. Co. Ltd., Third Edition, New Delhi, 2013 

 

Course Code: 24BX202 Course Title: BASICS OF COMPUTER NETWORKS 

Credits: 3 L – T – P 3-0-0 

 

Course objectives: 

• To understand networking concepts and basic communication model 

• To understand network architectures and components required for data communication. 

• To analyse the function and design strategy of physical, data link, network layer and transport 

layer 

• To acquire basic knowledge of various application protocol for internet security issues and 

services 

Teaching-Learning Process: 

Suggested strategies that teachers may use to effectively achieve the course outcomes: 

1. Chalk and Talk 

2. Lab experiment videos  

3. Blended Mode of Learning 

4. Project based Learning 

5. Experiential Learning 

6. NPTEL and Other Videos  

7. Smart Class Room 

8. Flipped Class 

 

UNIT I – NETWORK FUNDAMENTALS [9 hours] 

Uses of Networks – Categories of Networks -Communication model –Data transmission concepts and 

terminology – Protocol architecture – Protocols – OSI – TCP/IP – LAN Topology - Transmission media 

 

UNIT II – DATA LINK LAYER [9 hours] 

Data link control - Flow Control – Error Detection and Error Correction - MAC – Ethernet, Token ring, 

Wireless LAN MAC – Blue Tooth – Bridges. 
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UNIT III - NETWORK LAYER [9 hours] 

Network layer – Switching concepts – Circuit switching – Packet switching –IP –– Datagrams ––IP 

addresses- IPV6– ICMP – Routing Protocols – Distance Vector – Link State- BGP 

 

UNIT IV – TRANSPORT LAYER [9 hours] 

Transport layer –service –Connection establishment – Flow control – Transmission control protocol – 

Congestion control and avoidance – User datagram protocol 

 

UNIT V – APPLICATIONS AND SECURITY [9 hours] 

Applications - DNS- SMTP – WWW –SNMP- Security –threats and services - DES- RSA. 

Total  45 Hours 

Course outcomes:  

On completion of the course, the student will have the ability to: 

COs Course Outcomes Highest 

Cognitive Level 

CO1 
Able to trace the flow of information from one node to another node in the 

network 
K2 

CO2 
Able to Identify the components required to build different types of 

networks 
K2 

CO3 
Able to understand the functionalities needed for data communication into 

layers 
K2 

CO4 Able to choose the required functionality at each layer for given application K2 

CO5 

Able to understand the working principles of various application protocols 

and fundamentals of 

security issues and services available 

K2 

COs and POs Mapping: 

Course 

Outcomes 

Programme Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO1 3 2 2 3 - - - 3 

CO2 3 2 2 3 - - - 3 

CO3 3 2 2 3 - - - 3 

CO4 3 2 2 3 - 3 - 3 

CO5 3 2 3 3 - 3 - 3 

Level 3- Highly Mapped, Level 2- Moderately Mapped, Level 1- Low Mapped, Level 0- Not Mapped 
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Scheme of Evaluation: 

Component Type of assessment Max Marks 
Reduced 

Marks 
Total 

Final 

marks 

Continuous Internal 

Examination (CIE) 

CIE – I 100 

50 

100 40 

CIE – II 100 

MCQ 20 10 

Skill Assessment - I 40 

40 

Skill Assessment - II 40 

End Semester 

Examination (ESE) 
Theory Exam 100 60 60 60 

Total 100 

         End semester Examination: (QP PATTERN) 

● Each unit consists of two 2 marks questions and one 16 marks question (either or). 

● All the fifteen questions have to be answered. 

     Assessment Pattern 

Bloom’s 

Category 

Continuous Internal Examination End 

Semester 

Examination 

I II 

Remember 20 20 20 

Understand 80 80 80 

Apply 0 0 0 

Analyse 0 0 0 

Evaluate 0 0 0 

Create 0 0 0 

Reference Books: 

1. Larry L. Peterson & Bruce S. Davie, “Computer Networks – A systems Approach”, Fifth Edition, 

           Morgan Kaufmann, 2012. 

     2.   James F. Kurose, Keith W. Ross, “Computer Networking: A Top-down Approach, Pearson 

           Education, Limited, sixth edition, 2012.  

     3.   AndrewS.Tannenbaum, David J. Wetherall, “Computer Networks” Fifth Edition, Pearson 

           Education 2011.  

     4.   Forouzan, “Data Communication and Networking”, Fifth Edition , TMH 2012.  
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     5.  William Stallings, ―Data and Computer Communications‖, Tenth Edition, Pearson Education, 

          2013.  

     6.  Larry L. Peterson & Bruce S. Davie, “Computer Networks – A systems Approach”, Fifth Edition, 

                   Morgan Kaufmann, 2012. 


