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Semesters 1 2 3 4 5 6 7 8 

Minimum Credits 20 42 64 85 105 126 148 160-172 
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Table 2. Course Structure and Credit Requirements 
 

Description Details Total Credits Comments Exit Degree 

Mathematics + 
Science +  
Humanities + 
Arts 

SMASH1 26 Science+ Mathematics +  
Arts + Social Science +  
Humanities (SMASH)  
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Major MA1 50 Major for 2-year Diploma 

Project and 
Internship 

AP1 
6 

If opting for 2-year course 

Electives E1 3 If opting for 2-year course 

Total (D) 
SMASH + MA1 
+ AP1 + E1 

85 Mandatory Credits for 2 Year 
Course  

Humanities SMASH2 
SMASH1 + 3 

= 29 
Science+ Mathematics + Arts + Social 
Science + Humanities (SMASH) Basket 

Major MA2 MA1+15 = 65 Major Basket - 1 

Project and 
Internship 

AP2 AP1+5=11  

Electives  E2 E1+18 = 21 Electives + Open Electives 

Total (B1) 
SMASH + MA2 
+ AP2 + E2 

126 
 
 

Mandatory Credits for 3 Year Course  

Major MA3 MA2 + 3 = 68 Major Basket – 2 

Electives E3 E2 + 24 = 45 Electives 

Project & 
Internship 

AP3 AP2 + 7 =18  

Total (B2) 
SMASH2 + 
MA3 + AP3+E3 160 Mandatory Credits for 4 Year Course  

Honours* Theory  12 Additional Subjects  

Total (B3) Total  172   
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Year SMASH Project/AP Major Electives Open 

Elective 
Total Cumulative 

Credit 
Exit Degree 

1st 21 2 19   42 42 Certificate 
2nd 5 4 31 3  43 85 Diploma 
3rd 3 5 15 12 6 41 126/132* B.Sc (Eng) 
4th  0 7 3 24  34 160/172* B.Tech 

Total 29 18 68 39 6 160   
*Credit for B.Tech Hons 

 
Semester wise Break Up for Credit Requirement 

Course 
Category 

1st Semester 
Credits 

2nd Semester 
Credits 

3rd Semester 
Credits 

4th Semester 
Credits 

5th Semester 
Credits 

6th Semester 
Credits 

7th Semester 
Credits 

8th Semester 
Credits 

SMASH 13 8 5 0 3 0 0 0 
MAJOR 7 12 16 15 12 3 3 0 

AP01 0 2 1 3 0  0 0 
AP02 0 0 0 0 2 3 4 3 

ELECTIVE 0 0 0 3 0 12 15 9 
OPEN 

ELECTIVE 
0 0 0 0 3 3 0 0 

Hons*     3* 3* 3* 3 
Total 20 22 22 21 20 + 3* 21 + 3* 22 + 3* 12 + 3* 

*Credit for B.Tech Hons 

 
Semester wise Credit point distribution 

Sl. No. Year 
Credit Point 

ODD EVEN Hons* 

1 First 20 22  
2 Second 22 21  
3 Third 20 21 6 
4 Fourth 22 12 6 

Total Credit Point 
84 76 12 

160 172* 

 
1.0 Course Structure 

Ist Semester 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-1101 SC1/SM1 Engineering Mathematics-I  2 0 0 2 
2 BS-1102 SC2/SM2 Engineering Chemistry 2 0 0 2 
3 BS-1103 SC3/SM3 Engineering Physics 2 0 0 2 
4 CS-1101 ESA1/MAJ1 Coding Laboratory 0 1 2 2 
5 EC -1101 DSC1/MAJ2 Digital Logic Design 3 0 0 3 
6 MH-1101 SECC1/SM4 Communication Skill  2 0 0 2 
7 EE-1101 ESA2/SM3 Basic of Electrical and Electronics Engineering 2 0 0 2 
8 EE-1102 ESA3/SM4 Basic of Electrical and Electronics Engineering 0 0 2 1 
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Laboratory 
9 BS-1104 SC4/SM5 Engineering Physics Laboratory 0 0 2 1 
10 ME-1102 ESA4/MAJ3 Engineering Drawing 0 0 2 1 
11 EC-1102 DSC2/MAJ4 Digital Logic Design Laboratory 0 0 2 1 
12 MH-1102 SECC2/SM8 Language Laboratory 0 0 2 1 
14 MH-1103 VAC1 NSS/NCC/Yoga (Audit Pass) 0 0 0 0 
 Contact Hours 13 1 12  
 Total Credits    20 
      

IInd Semester 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-1201 SC5/SM9 Engineering Mathematics-II 2 0 0 2 
2 BT-1201 ESA5/SM10 Biology for Engineers 2 0 0 2 
3 CS-1201 ESA6/MAJ5 Programming and Data Structure  3 0 0 3 
4 CS-1202 ESA7/MAJ6 AI in Engineering 2 0 0 2 
5 ME-1201 ESA8/MAJ7 Engineering Mechanics 3 0 0 3 
6 CS-1203 DSC3/MAJ8 Multimedia and Web Design 0 2 2 3 
7 MH-1201 ESA9/SM11 Law and Financial Aspects in Engineering  2 0 0 2 
9 CS-1204 VAC2/AP1-01 Do It Yourself (DIY)/Industry Exposure 0 0 4 2 
10 BS-1202 SC6/SM12 Engineering Chemistry Laboratory 0 0 2 1 
11 CS-1205 ESA10/MAJ9 Programming and Data Structure Laboratory 0 0 2 1 
13 MH-1202 VAC3/SM13 Indian Knowledge System 0 0 2 1 
 Contact Hours 14 2 12  
 Total Credits    22 

IIIrd Semester 

Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-2101 SC7/SM14 Engineering Mathematics-III 3 0 0 3 

 BS-2102 DSC4/MAJ10 Discrete Mathematics  3 0 0 3 

2 CS-2101 DSC5/MAJ11 Object Oriented Programming  3 1 0 4 

3 CS-2102 DSC6/MAJ12 Computer Organization & Architecture  3 0 0 3 

4 CS-2103 DSC7/MAJ13 Design & Analysis of Algorithm 3 0 0 3 
6 MH-2101 ESA11/SM15 Introduction to Innovation and Creativity 2 0 0 2 
7 CS-2104 LAB1/MAJ14 Object Oriented Programming Laboratory 0 0 2 1 

 CS-2105 LAB2/MAJ15 Design Analysis of Algorithm Laboratory 0 0 2 1 
9 CS-2106 LAB3/MAJ16 Computer Organization & Architecture 

Laboratory 
0 0 2 1 

10 CS-2107 SECC3/AP1-02 Skill Development (Internship)  0 0 2 1 
 Contact Hours 17 1 8  

 Total Credits  22 



5 

 

IVth Semester 

Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-2201 DSC8/MAJ18 Software Engineering 3 0 0 3 
2 CS-2202 DSC9/MAJ19 Formal Language and Automata Theory 3 0 0 3 

3 CS-2203 DSC10/MAJ20 Operating System 3 0 0 3 
4 CS-2204 DSC11/MAJ21 Database Management System 3 0 0 3 

5 CS-220A DSE1/ELEV1 Signal and Data Communication 3 0 0 3 
6 CS-2205 LAB5/MAJ22 Operating System Laboratory 0 0 2 1 
7 CS-2206 LAB6/MAJ23 Software Engineering Laboratory 0 0 2 1 

8 CS-2207 LAB7/MAJ24 Database Management Laboratory 0 0 2 1 

9 CS-2208 SECC4/AP1-04 Skill Development 0 0 2 1 
10 CS-2209 VAC04/AP1-03 Minor project 0 0 4 2 

        

 Contact Hours 15 0 12  
 Total Credits  21 

Vth Semester 

Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-3101 DSC12/ MAJ25 Optimization Techniques 3 0 0 3 
2 CS-3101 DSC13/MAJ26 Compiler Design 3 0 0 3 
3 CS-310X OE1 Open Elective   3 0 0 3 
4 EC-3109 DSC14/MAJ27 Microprocessor and Interfacing 3 0 0 3 
5 MH-2201 ESA12/SM16 Entrepreneur Essential and Early Stage Start-up 3 0 0 3 
6 CS-3102 AP2-01/ 

AECC1 
Internship-I 0 0 2 1 

7 CS-3103 LAB9/MAJ 27 System Software and administration 
Laboratory 

0 0 2 1 

8 CS-3104 LAB10/MAJ28 Compiler Design Laboratory 0 0 2 1 
9 CS-3105 AP2-02/ 

SECC5 
Skill Development 0 0 2 1 

10 EC-3110 LAB11/MAJ29 Microprocessor Interfacing Laboratory 0 0 2 1 
11 CS-310H* HONS1 Data Compression 3 0 0 3 
 Contact Hours  15 0 10  
 Total Credits  20 
 Total Credit with Hons*  23 

VIth Semester 

Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-321A DSE2 Computer Networking 3 0 0 3 
2 CS-322A DSE3 Computer Graphics  2 1 0 3 
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3 CS-323A DSE4 Machine Learning & Artificial Intelligence 3 0 0 3 
4 CS-324A DSE5 Python for Data Science 3 0 0 3 

5 CS-320X OE2 Open Elective 3 0 0 3 

6 
CS-3205 

LAB12/MAJ30 Machine Learning & Artificial Intelligence 
Laboratory 

0 0 2 1 

7 CS-3206 LAB13/MAJ31 Computer Networking Laboratory 0 0 2 1 
8 CS-3207 LAB14/MAJ32 Python for Data Science Laboratory 0 0 2 1 
9 CS-3208 SECC6/AP2-04 Skill Development 0 0 2 1 
10 CS-3209 AP2-03/VAC3 Minor Project-II 0 0 4 2 
11 CS-320H* HONS2 Distributed Operating System 3 0 0 3 
 Contact Hours 15 1 12  
 Total Credits  21 
 Total Credit with Hons*  24 

VIIth Semester 

Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-411A DSE6 Cryptography and Network Security  3 0 0 3 
2 CS-412A DSE7 Natural Language Processing (NLP) 3 0 0 3 
3 CS-413A DSE8 Internet and Web Technology  3 0 0 3 
4 CS-414A DSE9 Introduction to IoT 3 0 0 3 

5 CS-415A DSE10 Wireless Sensor Networks 3 0 0 3 

6 CS-4106 LAB/MAJ33 Cryptography and Network Security 
Laboratory 

0 0 2 1 

7 CS-4107 LAB/MAJ34 Internet and Web Technology Laboratory 0 0 2 1 

8 CS-4108 LAB/MAJ35 Introduction to IoT Laboratory 0 0 2 1 

9 CS-4109 AP2-05/ VAC6 Major Project-I 0 0 6 3 
10 CS-4110 AP2-06/ AECC2 Internship-II 0 0 2 1 
11 CS-410H HONS3 Introduction to Blockchain Technology 3 0 0 3 
 Contact Hours 15 0 14  
 Total Credits  22 
 Total Credit with Hons*  25 

VIIIth Semester 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-421A 
CS-421B 
CS-421O# 

 

DSE11 Data Mining & Warehousing 
Introduction to Speech Processing   
Swayam/NPTEL 

 

3 0 0 3 

2 CS-422A 
CS-422B 

DSE12 Soft Computing 
Virtualization and Cloud Computing 

3 0 0 3 
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CS-422C 
CS- 422O# 

 

Advanced Java Programming 
Swayam/NPTEL 

 

 CS-423A 
CS-423B 
CS-423O# 

DSE13 Software Project Management 
Pattern Recognition and Image Processing 
Swayam/NPTEL 

3 0 0 3 

3 CS-4201 AP2-07/ VAC7 Major Project-II 0 0 6 3 
4 CS-420H* HONS4 Real Time Operating System/ Swayam/NPTEL 3 0 0 3 

 Contact Hours 9 0 6  
 Total Credits  12 
 Total Credit with Hons*  15 

 
 
 
List of Open Elective will offered 
 
Sl No Course Code Subject 

Category 
Course Title L T P C 

1 CS-310X OE1 Operating System 3 0 0 3 

2 CS-320X OE2 Computer Networking  3 0 0 3 

 
 



 

Semester - I 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-1101 SC1/SM1 Engineering Mathematics-I  2 0 0 2 
2 BS-1102 SC2/SM2 Engineering Chemistry 2 0 0 2 
3 BS-1103 SC3/SM3 Engineering Physics 2 0 0 2 
4 CS-1101 ESA1/MAJ1 Coding Laboratory 0 1 2 2 
5 EC -1101 DSC1/MAJ2 Digital Logic Design 3 0 0 3 
6 MH-1101 SECC1/SM4 Communication Skill  2 0 0 2 
7 EE-1101 ESA2/SM3 Basic of Electrical and Electronics Engineering 2 0 0 2 
8 EE-1102 ESA3/SM4 Basic of Electrical and Electronics Engineering 

Laboratory 
0 0 2 1 

9 BS-1104 SC4/SM5 Engineering Physics Laboratory 0 0 2 1 
10 ME-1102 ESA4/MAJ3 Engineering Drawing 0 0 2 1 
11 EC-1102 DSC2/MAJ4 Digital Logic Design Laboratory 0 0 2 1 
12 MH-1102 SECC2/SM8 Language Laboratory 0 0 2 1 
14 MH-1103 VAC1 NSS/NCC/Yoga (Audit Pass) 0 0 0 0 
 Contact Hours 13 1 12  
 Total Credits    20 
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CURRICULUM 

Programme Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester I 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonom
y CS – 1101 Coding Laboratory 0 1 2 2 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. The student will gain a thorough 

understanding of the fundamentals of C 
programming. 

2. A student can code, compile and test C 
programs. 

3. Could take Systems programming or 
Advanced C programming course. 

4. Although this course does not deal with 
object-oriented programming 
methodology, it will assist the student 
build the required foundations to 
undertake a course in OOP. 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 To understand the basics of working of a computer. Understandi
ng 
 

CO2 To obtain the basic knowledge about how to think 
logic given a computational problem, represent that 
via Algorithms and Flowchart, and implement the 
logic in C. 

Understandi
ng 

CO3 To have an understanding of concepts of C syntax and 
semantics 

Analyzing 

CO4 To understand and apply the concept of Pointers and 
Functions 

Applying 

CO5 Understand how to operate on files. Understandi
ng  

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 1 0 0 0 0 0 0 0 0 1 3 2 1 

2 CO2 3 3 1 0 0 0 0 0 0 0 0 3 3 3 1 

3 CO3 3 3 1 0 0 0 0 0 0 0 0 1 2 3 2 

4 CO4 3 3 3 3 0 0 0 0 0 0 0 3 1 2 1 

5 CO5 3 3 3 3 0 0 0 0 0 0 0 3 2 2 1 

(Average) 3 3 2 1 0 0 0 0 0 0 0 2 2 2 1 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction: The von Neumann architecture, machine language, assembly language, high level programming languages, 
compiler, interpreter, loader, linker, text editors, operating systems, flowchart. 
C Fundamentals: Introduction to C, Data types, Constants and variable declaration, Scope, Storage classes, Data input 
and output functions, Sample programs. 
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CO1 

II Operators & Expressions: Arithmetic, Relational, Logical, Bitwise operators, Conditional, Assignment, Library 
functions. 
Decision making: Simple If statement, if-else statement, nested if else statement, Switch statement, nested switch, the 
operator, goto statement. 
Decision making & branching: while statement, do-while statement, for statement. 

18 CO2 

III Array: Declaration, Initialization and processing One-dimension array, Two-dimension array and multi dimension array 
and their operations. 
String & pointer: String: Operation on String without using library function and using library function. 
Pointer: Declaration of pointer variables, accessing the variable by using pointer, pointer increment and decrement 
operator, pointer and array 

18 CO3 

IV Functions: Basic functions, function type, function with no argument & no return value, function with no argument but 
return value, function with argument & return value, Storage class identifier, Call by reference, Recursive function. Pointer 
to function. 
Structure & Union: Defining a structure, accessing of structure variable, structure and array, array within structure. 
Nested structure, structure & functions, Pointer & structure, Unions, Enum. 

12  
CO3 and CO4 

V File management system: Advantage of using file, Open, close, read, write in the files, Operation on files. 
Dynamic memory Allocation: use of malloc, calloc, realloc, free. Library functions, Implementation of Linked list and 
their various operations. 
The pre-processor: macro statements. 

6 CO5 

TotalHours 60  

Text Books: 
1. Kerninghan and Ritchie, The 'C' programming language, 2nd Edition, Pearson, 2008. 
2. Yashavant P. Kanetkar, Let Us C: Authentic guide to C programming language, 15th edition, BPB, 2021. 

3. Balaguruswamy, Programming In ANSI C, 8th Edition, Tata McGraw-Hill Education, 2019 

Reference Books: 

1. Zed A. Shaw, Learn C the Hard Way: Pratical Exercises on Computational Subjects You Keep Avoiding (Like C), 2015. 

2. Deepali Srivastava and S.K Srivastava, C in Depth, BPB Publication, 2017. 

3. Griffiths David and Dawn Griffiths, Head First C, A Brain Friendly Guide, 2012. 

4. Grey Perry and Dean Miller, C Programming Absolute Beginner’s Guide, 3rd Edition, 2013. 

 



 

Semester - II 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-1201 SC5/SM9 Engineering Mathematics-II 2 0 0 2 
2 BT-1201 ESA5/SM10 Biology for Engineers 2 0 0 2 
3 CS-1201 ESA6/MAJ5 Programming and Data Structure  3 0 0 3 
4 CS-1202 ESA7/MAJ6 AI in Engineering 2 0 0 2 
5 ME-1201 ESA8/MAJ7 Engineering Mechanics 3 0 0 3 
6 CS-1203 DSC3/MAJ8 Multimedia and Web Design 0 2 2 3 
7 MH-1201 ESA9/SM11 Law and Financial Aspects in Engineering  2 0 0 2 
9 CS-1204 VAC2/AP1-01 Do It Yourself (DIY)/Industry Exposure 0 0 4 2 
10 BS-1202 SC6/SM12 Engineering Chemistry Laboratory 0 0 2 1 
11 CS-1205 ESA10/MAJ9 Programming and Data Structure Laboratory 0 0 2 1 
13 MH-1202 VAC3/SM13 Indian Knowledge System 0 0 2 1 
 Contact Hours 14 2 12  
 Total Credits    22 
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH 

(गशक्षामंत्रालय, भारत सरकारकेतहतराष्ट्र ीयमहत्वकासंस्थान) 
(Institute of National Importance under Ministry of Education, Govt. of India) 

 

 
CURRICULUM 

Programme Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester II 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS-1201 Programming and Data Structure  3 0 0 3 20 30 50 100 
 
 
 

Course 
Objectives 

 
1. Designing principles of algorithms and data 

structures  
2. Learning efficiency and scaling of 

algorithms  
3. Learning essential algorithms in computing 
4. Understanding generic data structures for 

common problems 

 
 
 

Course 
Outcomes 

CO1 Assess the performance efficiency of sequential 
algorithms. 

Understanding   
Analyzing 

CO2 Design data structures to enable algorithms and design 
sequential algorithms for performance. 

Understanding 
Applying 

CO3 Implement designing algorithms and corresponding data 
structures using object-oriented programming languages. 

Applying 

CO4 Demonstrate deployment of essential data structures such 
as lists, stacks, queues, and trees. 

Applying   
Understanding 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 3 - - - - - 2 - - - 3 - 2 - 

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

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

4 CO4 - 2 3 2 - - - - - - - 3 - 2 - 

(Average) 0.5 2.5 2.25 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 2 0.0 

SYLLABUS 

No. Content Hours COs 
 
I 

Performance of algorithms: Basic concepts, Mathematical Background, Complexity Analysis, space and time complexity, 
asymptotic notations, and Types of Data Structure. 3 CO1 

II Linear Data Structures: Arrays: one-dimensional, multi-dimensional, Sparse Matrix, Elementary Operations 2 CO2 
III Stacks: Representation, elementary operations, and applications such as infix to postfix, postfix evaluation, parenthesis matching 2 CO4 

IV Queues: Simple queue, circular queue, de-queue, elementary operations, and applications. 2 CO4 

V Linked lists: Linear, circular, and doubly linked lists, elementary operations, and applications such as polynomial manipulation 6 CO4 
VI Non-Linear Data Structures: Trees: Binary tree representation, tree traversal, complete binary tree, heap, binary search tree, height-

balanced trees like AVL tree and 2-3 tree, tries, red-black tree, B-tree, B+ tree, m-way Search tree, other operations and applications of 
trees 

6 CO2, CO3 

VII Graphs: representation, Adjacency list, graph traversal, path matrix, connected components, topological sort, Spanning tree, BFS, DFS. 6 CO2, CO3 
VIII Sorting and Searching:  

Sorting: Selection sort, bubble sort, quick sort, merge sort, heap sort, insertion sort, selection sort, radix sort. 
Searching: linear and binary search,  
Hashing: hash tables, hash functions, and open addressing. 

7 CO2, CO3 

IX File structures: Introduction, data file types, file organization, file access methods. 6 CO2, CO3 

Total Hours 40  

Text Books: 
1. Lipschutz S., Data Structure, McGraw Hill Education, 2014. 

2. Deshpande P.S., Kakde O.G., C & Data Structures, Charles River Media, 2004. 

3. Balagurusamy E., Data Structures Using C, McGraw Hill Education, 2017. 

4. Srivastava S.K., Srivastava D., Data Structures Through C In Depth, BPB Publications, 2004. 

Reference Books: 

1. Drozdek A., Data Structures and Algorithms in C++, Cengage Learning, 2012. 

2. Radhakrishnan M., Srinivasan V., Data Structures Using C, BPB Publications, 2008. 

3. Gupta P., Aggarwal V., Varshney M., Data Structure Using C, Laxmi Publications, 2011.  
4. Aho A.V., Hopperoft J.E., UIlman J.D., Data Structures and Algorithms, Pearson, 1998. 

5. Tanenbaum A.M., Data Structures using C, Pearson Education, 2009. 

6. Agarwal A., Data structure Through C, Cyber Tech Publications, 2005. 

7. Bandyopadhyay S.K., Data Structures Using C, Pearson Education India, 2009. 

8. Thareja R., Data Structures Using C, Oxford University Press, 2011. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MI
D 

EN
D 

Tot
al 

Bloom’s 

taxonomy 
CS – 1202 AI in Engineering 3 0 0 3 20 30 50 10

0 
 
 
 
 
 
 

Course 
Objectives 

1. Introduce the fundamentals of Artificial 
Intelligence (AI) and its applications in 
engineering. 

2. Develop problem-solving skills using 
Python programming. 

3. Build foundational knowledge in machine 
learning and data handling. 

4. Explore real-world applications of AI in 
various engineering fields. 

 

 
 
 
 
 
 
Course 
Outcomes 

CO1 Introduction to different machine learning and AI 
algorithms 

Understand 

CO2 Able to perform data preprocessing and feature 
engineering. 

Analyze 

CO3 Able to implement and compare various machine learning 
algorithms. 

Apply 

CO4 Able to analyze data handling and visualization in AI. 
 

Evaluate 

CO5 Able to apply machine learning techniques to solve real-
world problems. 

Apply 

N
o. 

COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO
1 

PO2 PO3 PO4 PO5 PO6 PO7 PO
8 

PO9 PO10 PO11 PO1
2 

PSO
1 

PSO
2 

PSO3 

1 CO1 2 2 1 0 0 1 0 0 0 0 0 1 2 1 1 

2 CO2 3 3 2 0 1 0 0 0 0 0 0 0 2 2 1 

3 CO3 3 3 3 0 0 0 0 0 1 0 0 0 3 3 2 

4 CO4 3 3 2 0 0 0 0 0 0 0 0 2 3 2 2 

5 CO5 3 2 1 0 1 0 0 0 0 0 0 0 2 2 1 

(Average) 2.83 2.67 2.00 0.00 0.67 0.17 0.00 0.00 0.33 0.00 0.00 0.50 2.50 2.17 1.67 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction to AI:  History and evolution of AI, Applications of AI in various engineering domains (civil, mechanical, 
electrical, etc.) Types of AI: Narrow AI vs. General AI vs. Super AI, Basics of Intelligent Agents 

 
 

03  
 

CO1 

II Python for AI : Introduction to Python, Data types, variables, control structures (if, loops), Functions, lists, dictionaries 
File I/O and simple exception handling 

05 CO2 

III Data Handling & Visualization: Introduction to NumPy and Pandas, Reading and processing data (CSV, JSON), Basic data 
cleaning techniques, Data visualization using Matplotlib and Seaborn 

 
08 CO3 

IV Introduction to Machine Learning: What is Machine Learning? Types (Supervised, Unsupervised, Reinforcement), 
Simple Linear Regression, Classification using k-Nearest Neighbors (kNN), Introduction to model evaluation (accuracy, 
confusion matrix) 

 

08  
CO3 

V Applications of AI in Engineering: AI in Smart Grids and IoT, Predictive maintenance using ML, AI in construction & 
structural health monitoring,  Robotics and computer vision in manufacturing 

 
06 CO4 

VI Mini Project and Review  
03 CO5 

Total Hours 33  

Text Books: 
1. “Python for Everybody: Exploring Data in Python 3”, Charles R. Severance Publisher: CreateSpace Independent Publishing 

2. “Artificial Intelligence: Foundations of Computational Agents”, David L. Poole and Alan K. Mackworth, Cambridge University Press 

3. “Introduction to Machine Learning with Python: A Guide for Data Scientists”, Andreas C. Müller, Sarah Guido, O’Reilly Media 

Reference Books: 

1. “Artificial Intelligence: A Modern Approach” (3rd or 4th Edition), Stuart Russell and Peter Norvig, Pearson Education 

2. “Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow” (2nd or 3rd Edition), Aurélien Géron, O’Reilly Media 

3. “Think Python: How to Think Like a Computer Scientist”, Allen B. Downey, Green Tea Press 
4. “Introduction to Artificial Intelligence”, Wolfgang Ertel, Springer 
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CURRICULU
M 

Programme B.Tech. in Computer Science & Engineering Academic Year of Regulation 2025-26 

Department Computer Science & Engineering Semester II 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom
’s 

taxon
omy 

CS-1203 
 

Multimedia and Web Design 0 2 2 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. Students will understand multimedia in virtual 

reality, business, education, and homes. 
2. Students will understand the hardware and 

software necessary for developing projects and 
using their imagination and planning skills. 

3. Students will cultivate multimedia abilities by 
comprehending the key roles of individual 
members within multimedia teams during 
project development.  

4. Students will learn about the expenses 
associated with multimedia strategy, design, 
and production. 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Recognize the structure and syntax of the fundamental 
HTML elements.  

Understa
nding/ 

Compreh
ension 

CO2 Able to illustrate the construction and working principle 
of various web page content, control layout, and 
structure using HTML and CSS efficiently.  

Apply/K
nowledge 

CO3 Ability to write server and client-side scripts and manage 
websites 
 

Identify/ 
Knowled

ge/ 
Rememb

er 
CO4 Ability to design a web page using Image, Audio, and 

Video editing tools 
 

Understa
nding 

Analyzin
g 

No. COs 
Mapping with Program Outcomes (POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO

2 
PSO3 

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

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

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

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

(Average) 2.5 2.0 1.0 1.0 1.0 0.25 - - - 0.25 - - 1.0 1.0 1.0 

SYLLABUS 

No. Content Hours COs 
 
I 

 Intro to HTML Syntax: The HTML, head, title, & body tags, Headings, paragraphs, & lists, The strong & em tags, The 
doctype, The lang attribute, The meta tag & the Unicode character set, Coding Links: Absolute & Relative URLs, Anchor 
tags & hrefs , Linking to other websites, Linking to pages within a website, Opening a link in a new browser window/tab, 
Adding Images, The break tag, The image tag & source attribute, Using the width, height, & alt attributes, Using horizontal 
rules 

 
10 

 
CO1 

II Intro to Cascading Style Sheets (CSS): CSS Class Selectors The class attribute CSS class selectors The span tag CSS 
opacity Div Tags, ID Selectors, & Basic Page Formatting Dividing up content with the div tag Assigning IDs to divs Setting 
width & max-width CSS background-color Adding padding inside a div Centering content CSS borders CSS shorthand & 
the DRY principle Using Browser Developer Tools Opening the Dev Tools in Chrome Editing HTML in the Dev Tools 
Elements panel Enabling, disabling, & editing CSS in the Dev Tools Using Dev Tools to fine-tune your CSS Hexadecimal 
shorthand HTML5 Semantic Elements & Validating HTML The outline algorithm The header, nav, aside, & footer elements 
Understanding articles & sections The main element The figure & fig caption elements Checking for errors: validating your 
code.  
 

12 CO2 

III Basics of web-programming Programming: Client-side scripting: JAVASCRIPT, Overview of Java, JAVA Applet.  8 CO3 

IV PHP: Concept of PHP, features of PHP, other equivalent tools – JSP, PHP Including PHP in web page, Data types, 
Variables, Operator precedence Built-In Functions., String Manipulation Functions, Time & Date Functions, Arrays, 
Conditional statements, Loops, User Defined Functions, Global Variables, Elements of $_SERVER, PHP Forms, Text 
Files, Other Features: PHP File Upload, Cookies, Sessions (start, modify and destroy), Error Handling 
 

10  
CO4 

Total Hours 40  

Text Books: 
1. Richardson T., and Thies C., Multimedia Web Design and Development, Mercury Learning and Information, 2013. 

2. Steinmetz R., Multimedia: Computing Communications & Applications, Pearson Education India, 2002. 

3. Li, Z. N., Drew, M. S., & Liu, J. (2004). Fundamentals of multimedia (pp. 253-265). Upper Saddle River (NJ): Pearson Prentice Hall. 

Reference Books: 

1. Xavier C, "Web Technology & Design New Age Publication. 

2. Andleigh K. Prabhat., Thakrar K., Multimedia Systems Design 1st Edition, Pearson, 2015. 
 

3. Maidasani Dinesh., Multimedia Applications and Web Designing, Laxmi Publications, 2008. 
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DIY PROJECT PROPOSAL TEMPLATE 
 

Please submit the proposals in printed form (i.e. as prints on A4 sheets). The 
coordinators will finalize the project list based on submitted project proposals. Do not 
share your project proposal with others to ensure uniqueness. Please come up 
with at least 2 project proposals. 

Things to take care of: 
1. Project duration (8 to 10 weeks) 
2. Availability of Items  
3. Cost must be within ₹2500 (If it exceeds then you have to bear the 
extra)/ Items Issued from the DIY Lab. 
4. As it is a group project you have it discuss with your teammates and 
finalize the idea. 
5. Submit the proposals on 2nd week of your course work. 
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Project Title:  

 

 

Branch:  

 

Team ID:  

 

Names (Roll Numbers) with email id and Contact Number:  

 

Team Leader:  

 

Background:  

 

Objectives:  

 

Items needed with description:  

 

Approximate Cost: 
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Time line for the Execution of the DIY Project 
 

 This is a tentative timeline; coordinators may adjust it as needed, but all activities must be completed 
within the duration of the course. 

 External Expert lectures on the DIY Lab and Idea generation will be organised for the students during 
course.  

Time Activities 
1st and 2nd Week  An Introductory lecture on DIY Lab, Submission of 

Project Proposals by the Team leader 
 One Team may be consisting of 4 members only  

3rd and 4th Week Selection of Project Proposal, 3D CAD Modelling using 
AUTOCAD/SOLID WORKS / 3D Printed model of the 
proto-type, procurement of the Items / Items Issued 
from the DIY Lab. 

Mid-Term Evaluation (40% Weightage) 
5th and 6th Week Development of the Physical Model 
7th and 8th Week Development of the Physical Model 

End-Term Evaluation (60% Weightage) 
9th and 10th Week (a) Each team needs to make a 15 minutes 

presentation of your project including the following: 
- Problem statement 
- Schematic of the setup showing important 
components and the way they are connected 
- List of items used and their main specifications 
- Challenges faced and how you overcame the 
problems 
- Live demonstration of the project 
- Who did what? 
- Important learnings from the project 
(b) Presentation and live demonstration will be 
followed by individual viva. Team performance will 
count for 30 marks and individual viva for 20 marks.  
Each team member is expected to know ALL aspects 
of the project (e.g. circuit diagrams, part list, part 
specifications, code, project development, etc.) even if 
you have worked mainly on one aspect. 
(c) Each team will have to submit a hard copy of the 
project report containing the following: Project title, 
details of team members, section and group id, 
motivation, work methodology, schematic of setup, list 
of items, item specifications, results, challenges and 
learnings, conclusions, and references.  Evaluation of 
team performance will be based on quality of 
presentation, way you present your physical project, 
and quality of project report. 
* Physical model and Items procured / items issued 
from DIY Lab must be submitted to the lab. 
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      CURRICULUM 

Programme  Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering  Semester                  II 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS-1205 Programming and Data Structure Laboratory 0 0 2 1 70 30 100 

 
 
 
  Course 
Objectives 

 
1. To implement linear and non-linear data 

structures 
2. To understand the different operations of 

search tree. 
3. To implement graph traversal algorithms. 

And To get familiarized to sorting and 
searching algorithms 
 

 
 
 
 
   Course       
Outcomes 

CO1 Write functions to implement linear and non-linear data 
structure operations. 

Applying 

CO2 Suggest appropriate linear/non-linear data structure 
operations for solving a given problem 

Understanding 
Applying 

CO3 Appropriately use the linear/non-linear data structure 
operations for a given problem and Apply appropriate 
hash functions that result in a collision free scenario for 
data storage and retrieval. 

 
Applying 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO
11 

PO12 PSO1 PSO
2 

PSO3 

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

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

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

(Average) 0.0 3 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 3 0.0 

SYLLABUS 

No. Content Hours COs 
 
I 

Laboratory assignments will be based on the implementation of the basic operations and application algorithms (as 
mentioned below) using various data structures. Programs are to be implemented using any preferable language such as 
C, C++, and Java. 

 
04 

 
CO1,CO2 

II Array implementation of Stack and Queue ADTs. Array implementation of List ADT. 
04 CO1,CO2 

III Linked list implementation of List, Stack and Queue ADTs. 
 04 CO1,CO2,CO3 

IV Applications of List, Stack and Queue ADTs. 
04 CO2,CO3 

V Implementation of Binary Trees and operations of Binary Trees. 
04 CO1,CO2,CO3 

VI Implementation of Binary Search Trees. 
 04 CO1,CO2,CO3 

VII Implementation of AVL Trees. 
04 CO1,CO2,CO3 

VIII Implementation of Heaps using Priority Queues. 04 CO1,CO2,CO3 
IX Graph representation and Traversal algorithms. Applications of Graphs. 04 CO1,CO2,CO3 
X Implementation of searching and sorting algorithms. Hashing – any two collision techniques. 

 04 CO1,CO2,CO3 

Total Hours 40  

Text Books: 
1. Mehta D.P., Sahni S., Handbook of Data Structures and Applications, Chapman and Hall, 2020. 
2. Goodrich M.T., Tamassia R., Mount D. M., Data Structures and Algorithms in C++, Wiley, 2011. 

Reference Books: 

1. Langsam Y., Augenstein M.J., Tenenbaum A.M., Data Structures Using C and C++, Pearson Education, 2011. 



 

Semester - III 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-2101 SC7/SM14 Engineering Mathematics-III 3 0 0 3 

 BS-2102 DSC4/MAJ10 Discrete Mathematics  3 0 0 3 

2 CS-2101 DSC5/MAJ11 Object Oriented Programming  3 1 0 4 

3 CS-2102 DSC6/MAJ12 Computer Organization & Architecture  3 0 0 3 

4 CS-2103 DSC7/MAJ13 Design & Analysis of Algorithm 3 0 0 3 
6 MH-2101 ESA11/SM15 Introduction to Innovation and Creativity 2 0 0 2 
7 CS-2104 LAB1/MAJ14 Object Oriented Programming Laboratory 0 0 2 1 

 CS-2105 LAB2/MAJ15 Design Analysis of Algorithm Laboratory 0 0 2 1 
9 CS-2106 LAB3/MAJ16 Computer Organization & Architecture 

Laboratory 
0 0 2 1 

10 CS-2107 SECC3/AP1-02 Skill Development (Internship)  0 0 2 1 
 Contact Hours 17 1 8  

 Total Credits  22 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester III 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS – 2101 Object Oriented Programming 3 0 0 3 20 30 50 100 
 
 
 
 
 
 

Course 
Objectives 

1. To provide students in-depth theoretical base 
and fundamentals of Object-Oriented 
Programming paradigm focusing those who 
already have some experience with another 
programming language, and who now wish to 
move on to an object-oriented one. 
 

2. To prepare students to design and code various 
projects using Object Oriented Programming 
paradigm 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Able to demonstrate the procedural and object-oriented 
paradigm with concepts of data, functions, classes and 
objects 

Remembering 

CO2 Able to interpret the concept of Inheritance and its various 
types along with the understanding concept of function 
overloading, overriding, type conversion and polymorphism 

Understanding 
Analyzing 

CO3 Able to interpret the concept of Packages and Interfaces and 
its various type of implementation in multiple inheritance  

Understanding 
Analyzing 

CO4 Able to interpret the concept of Exception handling and 
multithreading 

Understanding 
Analyzing 

CO5 Able to understand & implement the concept of Applets in 
Java. 

Creating 

CO6 Able to develop some graphical applications using Event 
Handling, Mouse driven programs. 

Creating 
Applying 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 3 2 3 1 2 0 0 0 0 0 0 2 3 2 1 

2 CO2 3 3 3 1 3 0 0 0 0 0 0 3 3 3 1 

3 CO3 3 2 3 1 2 0 0 0 0 0 0 2 2 3 2 

4 CO4 3 3 3 2 2 0 0 0 0 0 0 3 1 2 1 

5 CO5 3 3 2 1 3 0 0 0 0 0 0 2 2 2 1 

6 CO6 2 1 3 1 2 0 0 0 0 0 0 3 1 3 1 

(Average) 2.8 2.3 2.8 1.16 2.3 0.0 0.0 0.0 0.0 0.0 0.0 2.5 2 2.5 1.16 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction: Basic features & concepts of Object-Oriented Programming, (OOP), Benefits, Languages and 
Applications of OOPs. 
Java Basics: History of Java, Java buzzwords, data types, variables, scope and lifetime of variables, arrays, operators, 
expressions, control statements, type conversion and costing, simple java program, classes and objects – concepts of 
classes, objects, constructors, methods, access control, this keyword, garbage collection, overloading methods and 
constructors, parameter passing, recursion, string handling 

 
08 

 
CO1 

II Inheritance: Definition, single, multilevel, multiple, hierarchical and hybrid inheritances, virtual base classes, abstract 
classes 

06 CO2 

III Packages and Interfaces: Defining, Creating and Accessing a Package, Understanding CLASSPATH, importing 
packages, differences between classes and interfaces, defining an interface, implementing an interface, applying 
interfaces, variables in an interface and extending interfaces. Exploring packages – Java.io,java.util. 

06 CO3 

IV Exception handling and multithreading: Concepts of exception handling, benefits of exception handling, Termination 
or resumptive models, exception hierarchy, usage of try, catch, throw, throws and finally, built in exceptions, creating 
own exception subclasses. Differences between multithreading and multitasking, thread life cycle, creating threads, 
synchronizing threads, daemon threads, thread groups. 

06  
CO4 

V Applets: Concepts of Applets, differences between applets and applications, the life cycle of an applet, types of applets, 
creating applets, passing parameters to applets. 

04 CO5 

VI Event Handling: Events, Event sources, Event classes, Event Listeners, Delegation event model, handling mouse and 
keyboard events, Adapter classes, inner classes. The AWT class hierarchy, user interface components- labels, button, 
canvas, scrollbars, text components, checkbox, checkbox groups, choices, lists panels – scrollpane, dialogues, menubar, 
graphics, layout manager – layout manager types. 

06 CO6 

Total Hours 36  

Text Books: 

1. Balagurusamy Elappa., Programming with JAVA: A primer, Tata McGraw Hill, 4th Edition, 2010.  
2. Schildt Herbert., Java 2: The complete reference, Tata McGraw Hill, 5th Ediition, 2009. 

 

Reference Books: 

1. Bhaskar  V. Vijaya & Reddy  P. Venkata Subba., Object-oriented programming through JAVA, Mumbai Scitech Publication, 2007. 

 

 

 

https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-search.pl?q=au:%22Bhaskar%2C%20V.%20Vijaya%22
https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-search.pl?q=au:%22Reddy%2C%20P.%20Venkata%20Subba%22
https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-search.pl?q=Provider:Scitech%20Publication
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering  AcademicYearofRegulation 2025-26 

Department Computer Science and Engineering Semester III 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y 

CS-2102 Computer Organization & Architecture 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

1. To understand the structure, function and 
characteristics of computer systems. 
2. To understand the design of the various 
functional units and components of computers. 
3. To identify the elements of modern 
instructions sets and their impact on processor 
design. 
4. To explain the function of each element of a 
memory hierarchy, 
5. To identify and compare different methods for 
computer I/O. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Identify various components of computer and their 
interconnection 

Recogniz
ing 

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

Summari
zing 

CO3 Compare and select various Memory devices as per 
requirement. 

Organizi
ng 

CO4 Compare various types of IO mapping techniques Executin
g 

CO5 Critique the performance issues of cache memory and 
virtual memory 
 
 

Generati
ng 

No. COs 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 3 2 0 --- --- --- 3 3 3 1 3 3 0 

2 CO2 3 3 3 3 0 --- --- --- 3 3 3 1 3 3 2 

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

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

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

(Average) 2.6 2.2 2.8 1.8 0.6 0 0 0 2.6 2.6 2.8 1 2.6 2.4 1.2 

SYLLABUS 

No. Content Hours COs 
 
I 

Fundamentals of Computers: Digital computers, layers in computer system, types of computers, history of 
computers 

 
5  

CO1 

II Data representation and computer arithmetic: Data types, complement, fixed point representation, floating point 
representation, multiplication and division of sign and unsigned integers. 

5 CO2 

III Micro operation and design of arithmetic logic unit: Register transfer micro operation, bus transfer, memory 
transfer, arithmetic micro operation, logic micro operation, logic unit, shift unit, design of arithmetic and logic unit. 

 
5 CO1 

IV Instruction set: Instruction code, register, computer instruction, timing and control, instruction cycle, instruction 
formats, CPU organization, instruction length, addressing standard, addressing mode, instruction set, RISC, CISC. 

 
5  

CO2 

V Design of control unit: hardware control design, micro programmed control. 
 

5 CO3 

VI Memory organization: memory hierarchy, main memory, cache memory, virtual memory. 
 

5 CO4 

VII Input-output organization: peripheral device, I/O interface and I/O driver, synchronous and asynchronous data 
transfer, modes of data transfer, priority interrupt, DMA, input- output processor. 

 
5 CO4 

VIII Parallel processing: performance measurement of computer, parallel computer structure, general classification of 
computer architecture, pipelining, vector processing, multiprocessor system, flow computers. 

 
5 CO5 

IX Introduction to Microprocessor:Microcomputer structure and operation, 8086 microprocessor family, Overview, 
Architecture of processor 8085 and 8086. 
 

5 CO5 

TotalHours 45  

Text Books: 
1. W. Stallings, Computer Organization and Architecture: Designing for Performance, Pearson Education India, 2019. 

2. A. Patterson and J. L. Hennessy, Computer Organization and Design, Morgan Kaufmann, 2013. 

3. S. Tanenbaum, Structured Computer Organization, 5th Ed., Prentice Hall of India, 2013. 
 

Reference Books: 

1. C. Hamacher Z. Vranesic, Computer Organisation‖, Tata Mcgraw Hill, 2011. 

2. M. Jain, S.Jain, V. Pillai, Computer Organization and System Software, BPB Publications, 2003. 

3. P. Pal Chaudhuri, Computer Organisation& Design, PHI Learning Private Ltd., 2009. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science &Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y CS – 2103 Design and Analysis of Algorithm 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. Ability to analyze the performance of 
algorithms. 
2. Ability to choose appropriate algorithm design 
techniques for solving problems. 
3. Ability to understand how the choice of data 
structures and the algorithm design methods 
impact the performance of programs. 
4. To clear up troubles the usage of set of rules 
design methods including the grasping approach, 
divide and overcome, dynamic programming, 
backtracking and department and certain. 
5. To understand the variations among tractable 
and intractable problems. 
6. To introduce p and np classes. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 
Analyze the complexity of different algorithms using 
asymptotic analysis. 

Analyze 
Level 

CO2 
Select an appropriate data structure and apply related 
operations for a given problem. 

Apply 
Level 

CO3 Apply algorithmic principles for solving a given problem. 
Apply 
Level 

 
CO4 Identify, formulate and design an efficient solution to a 

given problem using appropriate data structure and 
algorithm design technique. 

Create 
Level 

No. COs 
Mapping with Program Outcomes(POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

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

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

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

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

(Average) 1.75 2.50 2.25 2.00 1.25    1.75 2.25 2.25 2.00 1.75 1.50 1.75 

SYLLABUS 

No. Content Hours COs 

 
I 

 
Models of computation: RAM, TM etc. time and space complexity. Asymptotic Notation: Big-O, omega, theta etc.; 
finding time complexity of well known algorithms like- heap sort, search algorithm etc.Algorithm Design techniques: 
Recursion- Definition, Use, Limitations, and Examples: Hanoi problem. Tail Recursion, etc. 

 

 
10 

 
CO1 

II 
Divide and Conquer: Basic method, use, Examples: Merge sort, Quick Sort, Binary Search, etc.Dynamic Programming: 
Basic method, use, Examples: matrix-chain multiplication, all pair shortest paths, single-source shortest path, travelling 
Salesman problem, etc.Branch and Bound: Basic method, use, Examples: The 15-puzzle problem, etc. 

 

10 CO2 

III 
Backtracking: Basic method, use, Examples: Eight queens problem, Graph coloring problem, and Hamiltonian problem, 
etc.Greedy Method: Basic method, use, Examples: Knapsack problem, Job sequencing with deadlines, minimum 
spanning tree (Prim's and Kruskal's algorithms), etc. 

 

12 CO3 

IV 

 
Lower Bound Theory: Bounds on sorting and sorting techniques using partial and total orders.Disjoint Set 
Manipulation: Set manipulation algorithm like UNION-FIND, union by rank, Path compression.Matrix manipulation 
algorithms: Different types of algorithms and solution of simultaneous equations, DFT & FFT algorithm; integer 
multiplication schemes 

 

08  
CO2 

V 

 

Notion of NP-completeness: Non deterministic algorithm, COOK„s theorem, P class, NP-hard class, NP-complete class, 
CNF Satisfiability problem, proof a problem to be NP hard, Clique Decision Problem.Approximation algorithms: 
Necessity of approximation scheme, performance guarantee, Polynomial time approximation schemes: 0/1 
knapsack problem String Matching Algorithm 

 

10 CO4 

TotalHours 40  

Text Books: 
1. T. H. Cormen, C. E. Leiserson, R. L. Rivest, and C. Stein, Introduction to Algorithms, MIT Press, 3/e, 2009. 

2. M. T. Goodrich and R.Tamassia, Algorithm Design: Foundations, Analysis, and Internet Examples, Second Edition, Wiley, 2006. 

3. E. Horowitz, S. Sahni, Fundamentals of Computer Algorithms, 2e, Universities Press, 2008. 

Reference Books: 

1. K. Mehlhorn , ―Data Structures and Algorithms 2: Graph Algorithms and NP- Completeness, Springer Science & Business Media, 2012 
2. S.Baase ―Computer algorithms : introduction to design and analysis‖, Pearson Education India, 2009. 

3. Edward Martin Reingold, J urgNievergelt, N. Deo,―Combinational algorithms: Theory and Practice, Pearson Education Canada, 1977. 

4. Allan Borodin, Ian Munro, ―The computational complexity of Algebraic and Numeric problems, American Elsevier Pub.Co., 1975. 

5. Steven S Skiena,―The Algorithm Design Manual‖, Springer Science & Business Media, 2009, 2, illustrated, reprint. 

6. Alfred V Aho, John E Hopcroft,―Design and Analysis of Computer Algorithms‖, Pearson Education India, 1974, ISBN 8131702057, 9788131702055 

 



 

 

 

 

राष्ट्र ीय प्रौद्योगिकी संस्थान अरुणाचलप्रदेश 
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH 

(गशक्षामंत्रालय, भारत सरकारकेतहतराष्ट्र ीयमहत्वकासंस्थान) 
(Institute of National Importance under Ministry of Education, Govt. of India) 

 

 
CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester III 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva END 
Total 

Bloom’s 

taxonomy 
CS – 2104 Object Oriented Programming Laboratory 0 0 2 1 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

1. Learning to program in an object-oriented 
programming language, focusing those 
who already have some experience with 
another programming language, and who 
now wish to move on to an object-oriented 
one. 

2. Learning object-oriented programming 
language namely, Java. 

 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Able to demonstrate the procedural and object-oriented 
paradigm with concepts of data, functions, classes and 
objects along with interpret the concept of Inheritance and 
its various types along with the understanding concept of 
function overloading, overriding, type conversion and 
polymorphism 

Understanding & 
applying   

CO2 Able to interpret the concept of Packages and Interfaces and 
its various type of implementation in multiple inheritance 

Applying & 
analyzing 

CO3 Able to interpret the concept of Exception handling and 
multithreading Able to understand & implement the concept 
of Applets in Java. 

Applying & 
analyzing 

CO4 Able to develop some graphical applications using Event 
Handling, Mouse driven programs. 

Applying & 
Development 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 3 2 1 0 2 0 0 0 0 0 0 2 2 1 1 

2 CO2 3 2 2 0 3 0 0 0 0 0 0 3 3 2 1 

3 CO3 3 3 3 0 2 0 0 0 0 0 0 3 3 1 1 

4 CO4 3 3 3 0 3 0 0 0 0 0 0 3 3 1 1 

(Average) 3.00 2.50 2.25 0.00 2.50 0.00 0.00 0.00 0.00 0.00 0.00 2.75 2.75 0.00 0.00 

SYLLABUS 

No. Content Hours COs 
 
I 

Assignments and Tutorials to demonstrate class, constructor, overloading, inheritance, overriding 
 

 
06  

CO1 Assignments and Tutorials to demonstrate wrapper class, vectors, arrays 
 

02 

II Assignments and Tutorials to demonstrate interfaces- multiple inheritances, extending interfaces 
 

04 
CO2 

Assignments and Tutorials to demonstrate packages 
 

02 

III Assignments and Tutorials to demonstrate multithreaded programming, handling errors and exceptions. 
 

04 
CO3 Assignments and Tutorials to demonstrate Java applet programming and graphics programming 

02 

IV Assignments and Tutorials to demonstrate Java AWT application. 
 03  

CO4 

Total Hours 25  

Text Books: 

1. Balagurusamy Elappa., Programming with JAVA: A primer, Tata McGraw Hill, 4th Edition, 2010.  
2. Schildt Herbert., Java 2: The complete reference, Tata McGraw Hill, 5th Ediition, 2009. 

 

Reference Books: 

1. Bhaskar  V. Vijaya & Reddy  P. Venkata Subba., Object-oriented programming through JAVA, Mumbai Scitech Publication, 2007. 

 

 

 

https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-search.pl?q=au:%22Bhaskar%2C%20V.%20Vijaya%22
https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-search.pl?q=au:%22Reddy%2C%20P.%20Venkata%20Subba%22
https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-search.pl?q=Provider:Scitech%20Publication
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CURRICULU M 

Programme Bachelor of Technology in Computer Science and Engineering T BTECH 

Department Computer Science and Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva To tal Bloom’s 

taxonom
y CS-2205 Design & Analysis of Algorithm Laboratory 0 0 2 1 70 30 100 

 
 
 
 

 
Course 

Objectives 

1. To prepare students to understand, different 
automotive components and subsystems 

2. Explore students thinking toward various EV 
motor drive topologies and their working 
principles 

 
3. Familiarize students with various types and 

working principle of fuel cells, batteries, 
battery charging system and charging station. 

4. Inculcate knowledge of motors and converters 
required for electric vehicles, 

 
 
 
 

 
Course 

Outcomes 

CO1 Develop programs for sorting a given set of elements and 
analyse its time complexity. 

Applying 
,Analyzing 

. 
CO2 Solve and analyse the problems using greedy 

methods. 
Applying, 
Analyzing. 

CO3 Solve and analyse the problems using dynamic 
programming. 

Applying 
Analyzing. 

CO4  
Apply backtracking method to solve various 

problems. 

Applying 
Analyzing. 

No. COs 
Mapping with Program Outcomes(POs) Mapping 

with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO 
2 

PSO3 

1 CO1 3 3 3           33  

2 CO2 3 3 3           3  

3 CO3 3 3 3           3  

4 CO4 3 3 3           3  

(Average)                

SYLLABUS 
No. Content Hour

s 
COs 

I 
DivideandConquer 

o BinarySearch 
o MergeSort 
o QuickSort 
o FindMaximumandMinimumElements 
o 

 

 
1
0 

10 

 
 

 
CO1 

II GreedyMethods 
o KnapsackProblem 
o JobSequencingwithDeadlines 
o MinimumCostSpanningTree(Prim'sAlgorithm) 
o MinimumCostSpanningTree(Kruskal'sAlgorithm) 

 

 
10 

 

 
CO2 

III  
DynamicProgramming 

o MatrixChainMultiplication 
o All-PairsShortestPath(Floyd-WarshallAlgorithm) 
o TravelingSalesmanProblem(TSP) 
o SingleSourceShortestPath(Dijkstra’sAlgorithm) 
o SingleSourceShortestPath(Bellman-FordAlgorithm) 

 
 

 
10 

 
 

 
CO3 

Iv BranchandBound 
o 15PuzzleProblem 

 
05 

 
CO3 

V Backtracking 
o 8Queen Problem 
o GraphColoringProblem 
o HamiltonianPathProblem 

 
 

10 

 

 
CO4 

VI GraphTraversalAlgorithms 
o Breadth-FirstSearch(BFS) 
o Depth-FirstSearch(DFS) 

 
10 

 
CO4 

TotalHours 40  

TextBooks: 
1.CormenTH.,LeisersonCE.,RivestRL.,andSteinC.,Introductionto Algorithms, 

2.FourthEdition,MITPress,2022. 

3.Knuth DE., TheArt ofComputer Programming:Fundamental Algorithms, Second 

ReferenceBooks: 

1. MehlhornK.,DataStructuresandAlgorithms2:GraphAlgorithmsand NP-  

2.Completeness, SpringerScience&amp;BusinessMedia, 2012. 

3.BaaseS.,Computeralgorithms:introductiontodesignandanalysis, Pearson 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester III 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva  Total Bloom’s 

taxonom
y CS-2106 Computer Organization & Architecture 

Laboratory 
0 0 2 1 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

1. Learn and understand the basics of Hardware 
description language and its use in designing 
electronic circuits. 
 
2. This course deals with programming using 
Verilog for advanced digital design techniques. 
 
3. Introduces students to gate, dataflow (RTL), 
behavioral, and switch level modeling. 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Understand the basics of Hardware Description 
Languages, Program structure and basic language 
elements of Verilog. 
 

Recalling 
 

CO2 Understand typesof modeling, modules, and functions of 
Verilog and simulate and synthesize related Programs. 
 

Interpreti
ng 
 

CO3 Design, Simulate and synthesize various Verilog 
descriptions for Combinational circuits. 
 

Implem
enting 

CO4 Design, Simulate and synthesize various Verilog 
descriptions for Sequential circuits. 
 

Executi
ng 

No. COs 
Mapping with Program Outcomes(POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO

2 
PSO3 

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

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

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

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

(Average) 3 2.5 3 2 3 0 0 0 3 2.75 3 1 2.75 2.75 1.5 

SYLLABUS 

No. Content Hours COs 
 
I 

Write a Verilog code to implement S-R flipflop and also implement the test bench to verify the outputs. 
5  

CO1 
II Write a Verilog code to implement D- latch and also implement the testbench to verify the outputs. 5 CO1 
III Write a Verilog code to implement D- latch with reset asynchronous and also implement the testbench to verify the 

outputs. 5 CO1 

IV Write a Verilog code to implement D- latch with reset synchronous and also implement the testbench to verify the outputs. 
5  

CO2 
V Write a Verilog code to T- flipflop with asynchronous reset and also implement the testbench to verify the outputs. 5 CO2 

VI Write a Verilog code to T- flipflop with synchronous reset and also implement the testbench to verify the outputs. 5 CO3 

VII Write a Verilog code to implement JK flipflop and also implement the testbench to verify the outputs. 5 CO3 

VIII Write a Verilog code to implement Counter also implement the testbench to verify the outputs. 5 CO4 

IX Write a Verilog code to implement 8-bit Ripple carry adder and also implement the testbench to verify the outputs. 5 CO4 

X Write a Verilog code to design an ALU and also implement the testbench to verify the outputs. 
 

 
CO4 

TotalHours 45  

Text Books: 
1. W. Stallings, Computer Organization and Architecture: Designing for Performance, Pearson Education India, 2019. 

2. A. Patterson and J. L. Hennessy, Computer Organization and Design, Morgan Kaufmann, 2013. 

3. S. Tanenbaum, Structured Computer Organization, 5th Ed., Prentice Hall of India, 2013. 
 
 

Reference Books: 

1. Michael D Ciletti, Advanced Digital Design with the VERILOG HDL, PHI, 2010. 

2. Palnitkar Samir, Verilog HDL, Pearson Education, 2003. 

3. Brown Stephen and Vranesic Zvonko - Fundamentals of Digital Logic with Verilog, TMH, 2013. 

4. Z Navabi, Verilog Digital System Design, McGraw Hill, 2005. 
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Department of Computer Science and Engineering 

(Skill Development Course) 

 

 

CS-2107             Multimedia Creation & Hardware Assembly Skills               0 0 2: 1  

 

Technical Skills  

- Multimedia Applications like Photo, video editing & animations 

- Assembling of Desktop, Installation of Operating Systems  

Practical Exposure 

- Short movie creation with Photos & Videos by using Adobe Photoshop, Premier & Flash 



 

Semester - IV 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-2201 DSC8/MAJ18 Software Engineering 3 0 0 3 
2 CS-2202 DSC9/MAJ19 Formal Language and Automata Theory 3 0 0 3 
3 CS-2203 DSC10/MAJ20 Operating System 3 0 0 3 

4 CS-2204 DSC11/MAJ21 Database Management System 3 0 0 3 

5 CS-220A DSE1/ELEV1 Signal and Data Communication 3 0 0 3 
6 CS-2205 LAB5/MAJ22 Operating System Laboratory 0 0 2 1 
7 CS-2206 LAB6/MAJ23 Software Engineering Laboratory 0 0 2 1 

8 CS-2207 LAB7/MAJ24 Database Management Laboratory 0 0 2 1 

9 CS-2208 SECC4/AP1-04 Skill Development 0 0 2 1 
10 CS-2209 VAC04/AP1-03 Minor project 0 0 4 2 

        

 Contact Hours 15 0 12  
 Total Credits  21 
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 CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom
’s 

taxono
my 

CS-2201 Software Engineering  3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

1. The need of software engineering, its different 
life cycles and different phases. 
 
2. To measure cost, efforts, time and team 
management etc. 
 
3. Testing and maintenance techniques of big 
projects and different risks and its management 
systems. 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Students will be able to decompose the given project 
in various phases of a lifecycle. 

Producing 

CO2 Students will be able to choose appropriate process 
model depending on the user requirements. 

Planning 

CO3 Students will be able perform various life cycle 
activities like Analysis, Design, Implementation, 
Testing and Maintenance. 

Organizing 

CO4 Students will be able to know various processes used 
in all the phases of the product. 

Executing 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

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

(Average) 3 2.5 3 2 3 0 0 0 3 2.75 3 1 2.75 2.75 1.5 

SYLLABUS 

No. Content Hours COs 
 
I 

Overview of System Analysis & Design: Business System Concept, System Development Life Cycle, Waterfall Model, 
Spiral Model, Feasibility Analysis, Technical Feasibility, Cost- Benefit Analysis, COCOMO model. 
 

10  
CO1 

II System Requirement Specification: DFD, Data Dictionary, ER diagram, Process Organization & Interactions. System 
Design: Problem Partitioning, Top-Down And Bottom-Up design; Decision tree, decision table and structured English; 
Functional vs. Object- Oriented approach. 
 

10 CO2 

III Coding & Documentation: Structured programming, OO programming, information hiding, Reuse, system 
documentation. Testing: Levels of Testing, Integration Testing, Test case Specification, Reliability Assessment, Validation 
& Verification Metrics, and Monitoring & Control. 
 

10 CO3 

IV Software Project Management: Project Scheduling, Staffing, Software Configuration Management, Quality Assurance, 
Project Monitoring. Software modeling: with Unified Modeling Language. Case Tools: Concepts, use and application. 
 

10  
CO4 

Total Hours 40  

Text Books: 
1. Mall Rajib, Fundamentals of Software Engineering, PHI, 2014 

2. Jalote  Pankaj, Software Engineering: A Precise Approach, Wiley India, 2010 

3. Waman S Jawadekar, Software Engineering: A Primer, Tata McGraw-Hill, 2008 

4. Vliet V Hans, Software Engineering: Principles and Practice, John Wiley &Sons Ltd.2008 

Reference Books: 

1. Sommerville Ian , Software Engineering, Pearson, 2017. 

2. Pressman, Software Engineering Practitioner’s Approach, McGraw Hill Education, 2012. 

3. Rao R Ramisetty , TinnaluriNarayana, Murali Dabbu, Software Engineering New Approach, BSP, 2018. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science & Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y 

CS – 2202 Formal Language & Automata Theory 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

1. providing a deeper understanding of 
programming languages design motivations and 
semantics, facilitating students to select and use 
the most appropriate language for a given task 
and write correct programs 
 

2. Illustrating language processing techniques: 
compilation and interpretation. 

 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Explain the fundamental concepts of formal languages, 
automata, and their classifications, including DFA, NFA, 
and regular expressions, and analyze their equivalence. 

Analyze 
Level 

CO2 Apply closure properties and pumping lemmas to regular 
and context-free languages and evaluate the correctness of 
minimization techniques like Myhill-Nerode theorem. 

Apply, 
Evaluate 

Level 
CO3 Apply closure properties and pumping lemmas to regular 

and context-free languages and evaluate the correctness of 
minimization techniques like Myhill-Nerode theorem. 

Apply, 
Create 
 Level 

CO4 Analyze the concepts of Turing Machines, 
undecidability, and recursive enumerable languages to 
infer the limits of computation and solve problems using 
formal proofs like Rice's theorem. 

Analyze 
Level 

No. COs 
Mapping with Program Outcomes (POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO

2 
PSO3 

1 CO1 2 2 2 2 1    1 1 2 1 2 2 2 

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

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

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

(Average) 2.00 1.75 2.00 2.00 2.25    1.75 1.75 2.25 2.00 2.00 1.75 2.00 

SYLLABUS 

No. Content Hours COs 
 
I 

Instruction to the theory of formal languages, Chomsky Hierarchy of languages, definition, recognition of a language by an automata, 
grammar, DFA, NFA, equivalence of DFA and NFA, regular sets & regular expressions, equivalence of Moore & Mealy machines, 
applications of finite automata. 

 
8 

 
CO1 

II Closure Properties of Regular Sets: Pumping lemma & its application, closure properties minimization of finite automata: minimisation 
by distinguishable pair, Myhill-Nerode theorem. 9 CO2 

III Context Free Grammars: Introduction, definition, derivation trees, simplification, CNF & GNF. 9 CO3 

IV Pushdown Automata: Definition, moves, Instantaneous Descriptions, language recognized by PDA, acceptance by final state & empty 
stack, the equivalence of PDA and CFG, deterministic PDA. 7  

CO4 
V Closure Properties of CFLs: Pumping lemma & its applications, closure  properties, decision algorithms. Turing machine: Informal 

proofs that some computational problems cannot be solved, Turing machines (TMs), their instantaneous descriptions. Language 
acceptance by TMs. Hennie convention for TM transition diagrams, halting problem of TM, Recursively enumerable (r.e.) and recursive 
languages, notion of undecidable problems. Universal language and universal, some undecidable problems of TMs. Rice's theorem. 
 

9 CO5 

Total Hours 42  

Text Books: 
1. Shyama lendu Kandar, Introduction to Automata Theory, Formal Languages and Computation, Pearson Education India, 2013 

2. J. E. Hopcroft and J. D. Ullman, Introduction to Automata Theory, Languages & Computation, 2nd Edition, Pearson education. 

3. K.L. P Mishra & N. Chandrasekharan, Theory of Computer Science: Automata, Languages and Computation,3rd Edition, Prentice Hall India. 

Reference Books: 

1. Zvi Kohavi, "Switching and Finite Automata Theory", 2nd edition, TataMcGraw- Hill. 
2. Peter Linz, "An Introduction to Formal Languages and Automata", Jones & Bartlett Publishers. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science &Engineering Semester V 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y CS – 2203 Operating System 3 0 0 3 20 30 50 100 

 
 
 
 

Course 
Objectives 

 

1. Appreciating the role of an operating 
system. 
2. Making aware of the issues in management 
of resources like processor, memory and input- 
output. 
3. Selecting appropriate productivity 
enhancing tools or utilities for specific needs 
like filters or version control. 
4. Obtaining some insight into the design of 
an operating system. 

 
 
 
 

Course 
Outcomes 

CO1 Understanding fundamental of operating systems and 
system programming.  

Understand 
Level 

CO2 Apply the process management concept and threads in OS Understand 
Level 

CO3 Analyze the performance of various device and resource 
management techniques for different systems. 

Analyze 
Level 

CO4 Analyze the performance of various device and resource 
management techniques for different systems. 

Analyze 
Level 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 2 3 1 1    2 1 2 3 2 1 1 

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

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

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

(Average) 1.75 2.50 2.25 2 1.50    1.75 1.50 2.75 2.50 1.50 1.50 1.50 

SYLLABUS 

No. Content Hours COs 

 
I 

Introduction: Introduction to Operating System: Operating system functions, evaluation of Operating System, Different types of 
Operating System: batch, multi-programmed, time-sharing, real-time, distributed, parallel. 
System Structure: Computer system operation, I/O structure, storage structure, storage hierarchy, different types of protections, 
operating system structure (simple, layered, virtual machine), Operating System services, system calls. 
Process Management: Processes: Concept of processes, process scheduling, operations on processes, co-operating processes, inter- 
process communication. Threads: overview, benefits of threads, user and kernel threads. 

 
12 

 
CO1 

II 

CPU Scheduling: Scheduling criteria: pre-emptive & non-pre-emptive scheduling, scheduling algorithms (FCFS, SJF, RR, priority), 
algorithm evaluation, multi-processor scheduling. 
Process Synchronization: background, critical section problem, critical region, synchronization hardware, classical problems of 
synchronization, semaphores. 
Deadlocks: system model, deadlock characterization, methods for handling deadlocks, deadlock prevention, deadlock avoidance, 
deadlock detection, recovery from deadlock. 

09 CO2 

III 

Storage Management: Memory Management: background, logical vs. physical addresses 
space, TLB, swapping, contiguous memory allocation, paging, segmentation, segmentation with paging. Virtual Memory: 
background, demand paging, performance, page replacement, page replacement algorithms (FCFS, LRU), allocation of frames, 
thrashing. 
File Systems: file concept, access methods, directory structure, file system structure, allocation methods (contiguous, linked, 
indexed), free-space management (bit vector, linked list, grouping), directory implementation (linear list, hash table), efficiency & 
performance. 

08 CO3 

IV 

I/O Management: I/O hardware, polling, interrupts, DMA, application I/O interface (block and character devices, network devices, 
clocks and timers, blocking and non blocking I/O), kernel I/O subsystem (scheduling, buffering, caching, spooling and device 
reservation, error handling), performance. 
Disk Management: diskstructure, disk scheduling (FCFS, SSTF, SCAN, C-SCAN), disk reliability, disk formatting, boot block, bad 
blocks. 

06  
CO2 

V 
Protection & Security: Goals of protection, domain of protection, security problem, authentication, one time password, program 
threats, system threats, threat monitoring, encryption. 
Case Studies; Dos & Unix. 

05 CO4 

TotalHours 40  

Text Books: 
1. Abraham Silberschatz, Peter B.Galvin, Greg Gagne, Operating System Concepts, Wiley, 2014, 9th ed., illustrated, revised. 

2. Andrew STanenbaum, Albert SWoodhull, Operating System Design & Implementation, Pearson Education, 2011, 3rd ed. 

3. M. Dhamdhere, Operating Systems: A Concept-based Approach, Tata McGraw- Hill Education, 2006, 2nded 

Reference Books: 

1. William Stallings, Operating Systems, Pearson Education India, 2006, 5thed.. 
2. Harvey M. Deitel, An Introduction to Operating Systems, Addison-Wesley, 1990, 2, illustrated. 

3. Maurice J. Bach,Design of the Unix Operating System, Prentice-Hall, 1986 ,15, illustrated. 

4. Milenkovie M., Operating System: Concept & Design, Tata McGraw-Hill Education, 2001, 2nded. 
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CURRICULUM 

Programme Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS-2204 Database Management System 3 0 0 3 20 30 50 100 
 
 
 
 

Course 
Objectives 

 
1. Introduction & Conceptual Modeling 
2. Relational Model: Concepts, Constraints, 
Languages, Design and Programming 
3. Database Design Theory and Methodology 
4. Data Storage, Indexing, Query Processing 
and Physical Design 
5. Transaction Processing Concepts 
6. Database Security and Authorization 

 
 
 
 

Course 
Outcomes 

CO1 Ability to understand user requirements and develop ER 
model 

 

Understanding 
Remembering 

CO2 Ability to map ER model into Relational model 
 

Understanding 
Applying 

CO3 Ability to normalize the Relational model 
 

 

Applying 

CO4 Ability to implement Relational model using DBMS 
software 

Applying 

CO5 Ability to understand Transactions, Recovery, and 
Security of DBMS 

Understanding 
Remembering 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 1 1 - - - - - - - - 2 - 1 - 

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

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

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

5 CO5 - 3 1 - - - - - - - - 3 - 1 - 

(Average) 1.2 2.4 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.4 0.8 0.0 

SYLLABUS 

No. Content Hours COs 
I Introduction & Conceptual Modelling: Database and Database Users, Database System Concepts and Architecture, Data 

Modelling using ER Model, Enhanced ER Modelling. 
6 CO1 

II Relational Model: Concepts, Constraints, Languages, Design, and Programming: Relational Data Model and Relational 
Database Constraints, Relational Algebra and Relational Calculus, Relational Database Design by ER to & EER to 
Relational Mapping, SQL: Schema Definition, Basic Constraints, Queries, Assertions, Views and Programming 
Techniques. 

7 CO2 

III Database Design Theory and Methodology: Functional Dependencies, Normalization, Relational Database Design 
Algorithms and Other Dependencies, Practical Database Design Methodology. 

7 CO3 

IV Data Storage, Indexing, Query Processing and Physical Design: Disk Storage, File Structures, Hashing, Indexing 
Structures for Files, Algorithms for Query Processing and Optimization, Practical Database Design and Tuning. 

7 CO4 

V Transaction Processing Concepts: Transaction Processing Concepts and Theory, Concurrency Control Techniques, 
Database Recovery Techniques. 

7 CO5 

VI Database Security and Authorization: Database Security Issues, Discretionary Access Control, Mandatory and Role base 
Access Control, Statistical Database Security. 

6 CO4 

TotalHours 40  

Text Books: 
1. Avi Silberschatz, Henry F. Korth, S. Sudarshan, Database System Concepts, McGraw-Hill, 2020. 

2. Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database Systems, Pearson, 2020. 

3. Raghu Ramakrishnan, Johannes Gehrke, Database Management Systems, McGraw-Hill, 2019. 

Reference Books: 

1. C.J.Date, An Introduction to Database Systems, Addison-Wesley ongman, 2014. 

2. JeffreyD. Ullman, Principles of Database Systems, Galgotia Publication, 1994. 

3. Wilfried Lemahieu, Seppe Vanden Broucke, Bart Baesens, Principles of Database Management, Cambridge University Press, 2020. 

 



 
 

 

 

 

राष्ट्र ीयप्रौद्योगिकीसंस्थानअरुणाचलप्रदेश 
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH 

(गशक्षामंत्रालय, भारत सरकारकेतहतराष्ट्र ीयमहत्वकासंस्थान) 
(Institute of National Importance under Ministry of Education, Govt. of India) 

 

 
CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering  Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS-220A Signal and Data Communication 3 0 0 3 20 30 50 100 
 
 
 
 
 
 

Course 
Objectives 

1. To have a detailed study of various analog 
and digital modulation and demodulation 
techniques.  

2. To have a thorough knowledge of various 
multiplexing schemes and Data 
communication protocols. 

3. To know about the standards of the 
communication. 

4. To understand the fundamentals of signal 
transmission and reception in 
communication systems. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Understanding Modulation and Demodulation Techniques 
– Gain a comprehensive understanding of various analog 
and digital modulation and demodulation techniques used 
in communication systems. 

 
Understanding   

Analyzing 

CO2 Knowledge of Multiplexing and Data Communication 
Protocols – Develop in-depth knowledge of different 
multiplexing schemes and data communication protocols 
essential for efficient signal transmission. 

 
Understanding 

Applying 

CO3 Familiarity with Communication Standards – 
Learn about established communication 
standards, ensuring adherence to global 
protocols for seamless and reliable data 
exchange. 

 
Applying 

CO4 Application in Real-World Communication Systems – 
Apply the learned concepts to design and analyze modern 
communication systems for practical implementations. 

 
Applying   

Understanding 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

4 CO4 - 2 3 2 - - - - - - - 3 - 2 - 

(Average)  0.5 2.5 2.25 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 2 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction, Continuous-time and discrete-time signals, linear system, system properties, Input-output modeling 
using linear differential equations, Time –varying systems. 

 
06 

 
CO1 

II Convolution representation of LTI and discrete and continuous signals, linear time-varying systems Signals in terms of 
frequency components, fourier transform as limiting form of fourier series. 
 

06 CO1,CO2 

III Properties, response to sinusoidal, periodic and aperiodic inputs, sampling analog modulation and demodulation of signals, 
simultaneous transmission of signals. 
 

06 CO2,CO3 

IV Digital modulation Analog and digital data transmission, transmission impairments. 

06  
CO1,CO2, CO3 

V Channel capacity Wire and wireless transmission. 
 signal encoding techniques, FDM, synchronous 08 CO2,CO3 

VI Sat TDM, ADSL, XDSL Spread spectrum analysis (FHSS, DSSS, OFDM), error handling, introduction X.25, frame Relay 
08 CO2,CO3,CO4 

TotalHours 40  

Text Books: 
1. V. Oppenheim, A. S. Willsky and A. H. Nawab: Signals and Systems; PHI. 
2. W. Stallings: Data and Computer Communications; PearsonEd. 
3. S. Haykin and B. V. Veen: Signals and Systems; Willey. 

Reference Books: 

1. Das: Digital Communication: Principles and System Modeling; Springer. 

2. Tarun Kumar Rawat: Signals and system, Oxford. 

3. R. L. Freeman: Practical Data Communications; Willey. 

4. M. S. Roden: Digital and Data Communication Systems; PrenticeHall. 

5. Ahmad: Data Communication Principles: For Fixed and Wireless Networks; Kluwer. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester V 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

END Total Bloom’s 

taxono
my CS-2205 Operating System Laboratory 0 0 2 1 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

 
 
 
 

1. Appreciating the role of an operating 
system  

2. Making aware of the issues in 
management of resources like 
processor, memory and input- output.  

3. Selecting appropriate productivity 
enhancing tools or utilities for 
specific needs like filters or version 
control. 

4. Obtaining some insight into the 
design of an operating system. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Understands what are an operating system and the 
role it plays and g3et high level understanding of 
the structure of operating systems. 

Identify/ 
Knowledge

/ 
Remember 

CO2 Use different system calls for writing application  
programsand gather knowledge about how the 
services provided by operating systems, 

Understand
ing/ 

Comprehen
sion 

CO3 Evaluate the performance of different types of CPU 
scheduling algorithms. 

Understand
ing/ 

Comprehen
sion 

CO4 Simulate Banker’s algorithm for deadlock 

avoidance. 
Understand

ing 
Analyzing 

CO5 Implement producer-consumer problem, reader-
writers problem, Semaphore.  

 

Understand
ing 

Analyzing 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 P
O
1
1 

PO12 PSO1 PSO2 PSO3 

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

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

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

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

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

(Average) 2.20 2.20 2.20 1.40 1.60 0.20 0.20 0.20 0.20 0.20 0.
20 

0.80 2.40 2.40 1.80 

*Here in the table, ‘3’ corresponds to a high correlation; ‘2’ corresponds to a medium correlation, and ‘1’ corresponds to a low correlation, between CO and PO/PSO.  

SYLLABUS 
No. Content Hours Cos 

I Basics of UNIX commands.  05 CO1 
II System calls and Shell programming. 05 CO2 
III Implementation of CPU scheduling. a) Round Robin b) SJF c) FCFS d) Priority. 10 CO3 
IV Implement Bankers algorithm for Dead Lock Avoidance 10 CO4 
V Implement Semaphores and Shared memory and IPC. 10 CO5 

TotalHours 40  

Text Books: 
1. Silberschatz A., Galvin P.B., Gagne G., Operating System Concepts, Wiley, 2014. 

2. Andrew S Tanenbaum, Albert S Woodhull, Operating System Design & Implementation, Pearson Education, 2011, 3rd ed. 

3. M. Dhamdhere, Operating Systems: A Concept-based Approach, Tata McGrawHill Education, 2006, 2nded. 

Reference Books: 

1. Maurice J. Bach,Design of the Unix Operating System, Prentice-Hall, 1986 ,15, illustrated. 

2. Stallings W., Operating Systems: Internals and Design Principles, Pearson Education, 2018. 
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 CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva Total Bloom
’s 

taxon
omy 

CS- 2206 Software Engineering Laboratory 0 0 2 1 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

 
 1. To have hands on experience in developing 
a software project by using various software 
engineering principles and methods in each of 
the phases of software development 

 
 2. To impart state-of-the-art knowledge on 
Software Engineering and UML in anointer 
active manner  
 
 3. Present case studies to demonstrate 
practical applications of different concepts. 
 
 4. Provide a scope to students where they can 
solve small, real-life problems. 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Can produce the requirements and use cases the client 
wants for the software being produced.  

Producin
g 

CO2 Participate in drawing up the project plan. The plan will 
include at least extent and work assessments of the 
project, the schedule, available resources, and risk 
management can model and specify the requirements of 
mid-range software and their architecture.  

Planning 

CO3 Create and specify such a software design based on the 
requirement specification that the software can be 
implemented based on the design.  

Organizi
ng 

CO4 Can assess the extent and costs of a project with the help 
of several different assessment methods. 

Executin
g 

No. COs 
Mapping with Program Outcomes (POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO

2 
PSO3 

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

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

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

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

(Average) 3 2.5 3 2 3 0 0 0 3 2.75 3 1 2.75 2.75 1.5 

SYLLABUS 

No. Content Hours COs 
 
I 

Practicing and Modeling UML use case diagram & capturing use case scenarios: Use case diagrams, Use Case, 
Graphical Representation, Association between Actors and Use Cases, Use Case Relationships, Relationship, Extend 
Relationship,| Generalization Relationship,| Identifying Actors, Identifying Use cases, E-R modeling. 

10  
CO1 

II Practicing and Modeling DFD: Data Flow Diagram, Graphical notations for Data Flow Diagram, Explanation of 
Symbols used in DFD, Context diagram and leveling DFD.  

10 CO2 

III Estimation of test coverage metrics & structural complexity: Control Flow Graph, Terminologies, McCabe's Cyclamate 
Complexity, Computing Cyclamate Complexity, Optimum Value of Cyclamate Complexity, Merits, Demerits. 10 CO3 

IV Practicing and Designing test suite: Software Testing, Standards for Software Test Documentation, Testing Frameworks, 
Test Cases and Test Suite, Unit Testing, Integration Testing, System Testing, Some Remarks. 10  

CO4 

Total Hours 40  

Text Books: 
1. Mall Rajib, Fundamentals of Software Engineering, PHI, 2014 

2. Jalote  Pankaj, Software Engineering: A Precise Approach, Wiley India, 2010 

3. Waman S Jawadekar, Software Engineering: A Primer, Tata McGraw-Hill, 2008 

4. Vliet V Hans, Software Engineering: Principles and Practice, John Wiley &Sons Ltd.2008 

Reference Books: 

1. Booch Grady, Rambaugh James, Jacobson Ivar,The unified modeling language user guide, Pearson Education, 2012. 

2. Stephen R. Schach, Object-oriented and Classical Software Engineering, McGraw-Hill, 2010. 

3. Dennis Alan ,Wixom Barbara, Tegarden David, Systems Analysis and Design: An Object-Oriented Approach with UML, Wiley,2015. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester IV 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS - 2207 Database Management Laboratory 0 0 2 1 70 30 100 

 
Course 

Objectives 

 
1. Create and use a database. 
2. SQL: DDL, DML & DCL commands. 
3. Advanced SQL queries. 
4. Development of DBMS applications. 

 
Course 

Outcomes 

CO1 Design database schema for a given application and apply 
normalization 

Applying 

CO2 Acquire skills in using SQL commands for data definition 
and data manipulation. 

Understanding 
Applying 

CO3 Develop solutions for database applications using 
procedures, cursors, and triggers 

Applying 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 - 3 3 - - - - - - - - 3 - 3 - 

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

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

(Average) 0.0 3 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 3 0.0 

SYLLABUS 

No. Content Hours COs 
 
I 

Data Definition Language (DDL) commands in RDBMS. 4 CO1, CO2 

II Data Manipulation Language (DML) and Data Control Language (DCL) commands in RDBMS. 4 CO1, CO2 
III High-level language extension with Cursors. 4 CO3 
IV High-level language extension with Triggers 4 CO3 
V Procedures and Functions. 4 CO3 
VI Embedded SQL. 4 CO2 
VII Database design using E-R model and Normalization. 4 CO1 
VIII Design and implementation of Payroll Processing System. 4 CO1, CO2, CO3 

IX Design and implementation of Banking System. 4 CO1, CO2, CO3 

X Design and implementation of Library Information System. 4 CO1, CO2, CO3 

TotalHours 40  

Text Books: 
1. Bob Bryla & Kevin Loney, Oracle Database 12C The Complete Reference, Oracle Press, 2020. 

2. Steven Feuerstein &Bill Pribyl, ORACLE PL/SQL Programming, Shroff/O'Reilly, 2020. 

Reference Books: 

1. Oracle Database A Complete Guide, Oracle Press, 2021. 
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JOTE, ARUNACHAL PRADESH -791113, INDIA 
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वेबसाइट Website: www.nitap.ac.in, फोन Ph: 0360-2954549 
 

Department of Computer Science and Engineering 

(Skill Development Course) 

 

 

CS-2208     Advanced Programming and Virtualization for Web and App Development   0 0 2: 1  

 

Technical Skills  

- Advanced Programming like Python, website Development tools 

 - Data centre setup by using open-source server management platform for enterprise virtualization 

Practical Exposure 

- Hands-on projects  

- App Development  

- Website Development 



 

Semester - V 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 BS-3101 DSC12/ MAJ25 Optimization Techniques 3 0 0 3 
2 CS-3101 DSC13/MAJ26 Compiler Design 3 0 0 3 
3 CS-310X OE1 Open Elective   3 0 0 3 
4 EC-3109 DSC14/MAJ27 Microprocessor and Interfacing 3 0 0 3 
5 MH-2201 ESA12/SM16 Entrepreneur Essential and Early Stage Start-up 3 0 0 3 
6 CS-3102 AP2-01/ 

AECC1 
Internship-I 0 0 2 1 

7 CS-3103 LAB9/MAJ 27 System Software and administration 
Laboratory 

0 0 2 1 

8 CS-3104 LAB10/MAJ28 Compiler Design Laboratory 0 0 2 1 
9 CS-3105 AP2-02/ 

SECC5 
Skill Development 0 0 2 1 

10 EC-3110 LAB11/MAJ29 Microprocessor Interfacing Laboratory 0 0 2 1 
11 CS-310H* HONS1 Data Compression 3 0 0 3 
 Contact Hours  15 0 10  
 Total Credits  20 
 Total Credit with Hons*  23 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester V 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Tot
al 

Bloom’s 

taxonomy 
CS – 3101 Compiler Design 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. To become aware about the principles 

behind the construction of compilers, 
lexical analysis, syntactic analysis, 
constructing parser, translation, and code 
generation. 

2. To implement front end of the compiler 
by means of generating Intermediate 
codes. 

3. To implement code optimization 
techniques. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Describe the basic concepts of language translation, the 
compilation and its different phases. 

 

Identify/Kno
wledge 

CO2 Classify the lexical, syntactic and semantic analysis 
into meaningful phases for a compiler to undertake 
language translation 
 

Analyzing 

CO3 Apply the lexical, syntactic and semantic specifications 
to build lexical, syntax analyzer and semantic analyzer 

Applying 

CO4 Describe the specification of symbol table of a compiler 
and storage organization in run-time environment of a 
program. 

Understandin
g Analyzing 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 1 3 3 3 3   1       

2 CO2 3 3 2 3 3 3          

3 CO3 3 1 2 2 3 3   1       

4 CO4 3 2 3 3 3 3          

(Average) 3 1.75 2.5 2.75 3 3          

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction: Compiler and Translators, Analysis-synthesis model of compilation, various phases of a compiler, Tool based 
approach to compiler construction. Lexical Analysis: Interface with input, parser and symbol table, token, lexeme and 
patterns. Difficulties in lexical analysis. Error reporting. Implementation. Regular definition, Transition diagrams, LEX. 

 
10 

 
CO1 

II Syntax Analysis: CFGs, ambiguity, associativity, precedence, top down parsing, recursive descent parsing, transformation 
on the grammars, predictive parsing, bottom up parsing, operator precedence grammars, LR parsers (SLR, CLR, 
LALR),YACC. Semantic Analysis: Inherited and Synthesized attributes, dependency graph, evaluation order, bottom up 
and top down evaluation of attributes, L- and S-attributed definitions, type system, type conversion, overloaded functions 
and operators. 

10 CO2 

III Intermediate Representation and Symbol Table: Intermediate representations, issues, high level, medium and low-level IR, 
three-address code, symbol table, data structure for symbol table, storage allocation information, global symbol table 
structure. Intermediate Code Generation: Intermediate code generation, translation of declarations, assignments, control 
flow, Boolean expressions and procedure calls. Implementation issues. 

10 CO3 

IV Runtime System: storage organization, activation tree, activation record, parameter passing, symbol table, dynamic storage 
allocation. Code Generation: Code generation and Instruction selection, basic blocks and flow graphs, register allocation, 
code generation, dag representation of programs, code generation from DAGs, peephole optimization, code generator 
generators, specifications of machine. 

10  
CO4 

TotalHours 40  

Text Books: 
1. Compilers: principles, techniques and tools by Aho, Alfred V., et al., Pearson, 2016. 

Reference Books: 

1. Cooper, Keith, and Linda Torczon. Engineering a compiler. Elsevier, 2011. 

2. “Modern Compiler Implementation in ML” by Andrew W. Appel, Cambridge UniversityPress.  
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CURRICULUM 

Programme Bachelor of  Technology in Computer Science and Engineering AcademicYearofRegulation 2025-26 

Department Computer Science and Engineering Semester V 

Course Code CourseName 
CreditStructure MarksDistribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS-3103 System Software and administration Laboratory 0 0 2 1 70 30 100 

 
 
 
 

Course 
Objectives 

 
1. Working principle of Assemblers, Macro 

Processors, Loaders etc, different loaders 
and loading schemes, 

2. Working principle and different 
configurations in unix based operating 
systems. 

3. Process programming in unix based 
operating system. 

4. Structure of file Systems in unix 
operating systems and Network File 
Systems, and process of system backup 
and recovery. 

 
 
 
 

Course 
Outcomes 

CO1 Know assembler, linker, loader, macro and their 
working principles. 

 

Understanding 
Remembering 

CO2 Practice different general commands and pipelining 
used in unix commands. 
 

Understanding 
Applying 

CO3 Learn different types of loaders using programming 
languages. 

 

Applying 

CO4 Learn shell programming in unix based operating 
systems 

Applying 

CO5 Configuration of different services in unix operating 
systems. 
 

Understanding 
Applying 

No. COs 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 1 2 3 - - - - - - - - 2 - 1 - 

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

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

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

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

(Average) 1.4 2.0 1.6 1.6 1.2 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.4 0.8 0.0 

SYLLABUS 

No. Content Hours COs 
I Study and installation of unix based operating system. 

Study and practices of basic unix commands, shortcuts and pipelining, managing accounts, privileges given to different 
users, create groups, changes passwords etc 

8 CO1 

II Introduction of Shell Programming with examples. 
Study and practice of Linux assembly language programming using x86 assembly language programming. 
Study and practice of NASM assembly language programming 

8 CO2 

III Implementation of Pass 1 and Pass 2 of aassembler. 
Implementation of Macroprocessor 
Implementation a Symbol Table With different functions. 

9 CO3 

IV Implementation of a Single Pass and two pass Macro Processor. 
Study and configuration of NFS Configuration. 8 CO4 

V Study and practice of Process Identification, Creation and Kill using system call fork() & exec() function and Zombie 
processes. 

7 CO5 

TotalHours 40  

Text Books: 
1. Tanenbaum S. Andrew., & Austin Todd., Structured Computer Organization, Pearson, 2013. 

2. Britton L. Robert., MIPS Assembly Language Programming, Pearson/Prentice Hall, 2004. 

3. Beck L. L., System Software, (3rd Ed.), Pearson Education India, 1997. 

4. Lamport L., LaTeX: A Document Preparation System, 2nd Ed, Addison-Wesley Series, 1994. 

Reference Books: 

1. Nithyashri J., System Software, Tata McGraw-Hill Education, 2010. 

2. Chattopadhyay Shantanu., System Software, PHI Learning Pvt. Ltd., 2007. 

3. Das S., Unix System V.4 Concepts and Applications, 3rd Ed., Tata Mcgraw-Hill, 2003. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering AcademicYearofRegulation 2025-26 

Department Computer Science and Engineering Semester V 

Course Code CourseName 
CreditStructure MarksDistribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS – 3104 Compiler DesignLaboratory 0 0 2 1 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. To become aware about the principles 

behind the construction of compilers, 
lexical analysis, syntactic analysis, 
constructing parser, translation, and code 
generation. 

2. To implement front end of the compiler 
by means of generating Intermediate 
codes. 

3. To implement code optimization 
techniques. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Describe the basic concepts of language translation, the 
compilation and its different phases. 

 

Identify/Kno
wledge 

CO2 Classify the lexical, syntactic and semantic analysis 
into meaningful phases for a compiler to undertake 
language translation 
 

Analyzing 

CO3 Apply the lexical, syntactic and semantic specifications 
to build lexical, syntax analyzer and semantic analyzer 

Applying 

CO4 Describe the specification of symbol table of a compiler 
and storage organization in run-time environment of a 
program. 

Understandin
g Analyzing 

No. COs 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 3 1 3 3 3 3   1       

2 CO2 3 3 2 3 3 3          

3 CO3 3 1 2 2 3 3   1       

4 CO4 3 2 3 3 3 3          

(Average) 3 1.75 2.5 2.75 3 3          

SYLLABUS 

No. Content Hours COs 
 
I 

Assignments and Tutorials to demonstrate  a LEX Program to scan reserved word& Identifiers of C Language. 
 

6 
 

CO1 Assignments and Tutorials to demonstrate  and implement predictive parsing algorithm 

II Assignments and Tutorials to demonstrate  andImplement SLR(1) Parsing algorithm 
4 CO2 

Assignments and Tutorials to Design LALR bottom up parser for the given language 
III Assignments and Tutorials for constructing LL (1) parsing. 

4 CO3 
Assignments and Tutorials for constructing recursive descent parsing. 

IV Assignments and Tutorials to Convert the BNF rules into Yacc form and write code to generate abstract syntax tree. 
6  

CO4 
Assignments and Tutorials to demonstrate  and generate machine code from the abstract syntax tree generated by the parser 
Assignments and Tutorials to generate three address code 

TotalHours 20  

Text Books: 
1. Compilers: principles, techniques and tools by Aho, Alfred V., et al., Pearson, 2016. 

Reference Books: 

1. Cooper, Keith, and Linda Torczon. Engineering a compiler. Elsevier, 2011. 

2. “Modern Compiler Implementation in ML” by Andrew W. Appel, Cambridge University Press.  
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वेबसाइट Website: www.nitap.ac.in, फोन Ph: 0360-2954549 
 

Department of Computer Science and Engineering 

(Skill Development Course) 

 

 

CS-3105     Computer Networking and CCTV Surveillance: Practical Implementation    0 0 2: 1  

 

Technical Skills  

- Computer Networking  

Practical Exposure 

- Hands-on projects like Small network creation using simulators as well as hard core switches and 
routers  

- Hands-on projects on CCTV surveillance system 
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CURRICULUM 

Programme Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester V 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS – 310H Data Compression 3 0 0 3 20 30 50 100 
 
 
 
 

Course 
Objectives 

 
1. Introduce the fundamentals concepts of 

Data Compression, 
2. Equip students with the knowledge and 

skills of coding Theory, 
3. Explore the different paradigms of image 

and data compression. 

 
 
 
 

Course 
Outcomes 

CO1 Learn Lossy, Loss less compression. Understanding 
Remembering 

CO2 Learn Transformation for compression like DCT, 
DFT, vector transformation. 

Understanding 
Applying 

CO3 Learn JPEG compression techniques. 
 

Understanding 
Applying 

CO4 Learn Video, audio compression etc. 
 

Understanding 
Applying 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 1 2 3 - - - - - - - - 2 - 1 - 

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

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

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

(Average) 1.75 1.75 2.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.75 0.5 0.75 0.0 

SYLLABUS 

No. Content Hours COs 
I Introduction: Compression Techniques: Loss less compression, Lossy Compression, Measures of performance, Modeling 

and coding, Mathematical Preliminaries for Lossless compression: A brief introduction to information theory, Models: 
Physical models, Probability models, Markov models, composite source model, Coding: uniquely decodable codes, Prefix 
codes. 

10 CO1 

II Huffman coding: The Huffman coding algorithm: Minimum variance Huffman codes, Adaptive Huffman coding: Update 
procedure, Encoding procedure, Decoding procedure. Golomb codes, Rice codes, Tunstall codes, Applications of Hoffman 
coding: Loss less image compression, Text compression, Audio Compression. 

10 CO2 

III Arithmetic Coding: Coding a sequence, Generating a binary code, Comparison of Binary and Huffman coding, 
Applications: Bi-level image compression-TheJBIG standard, JBIG2, Image compression. Dictionary Techniques: 
Introduction, Static Dictionary: Diagram Coding, Adaptive Dictionary. The LZ77 Approach, The LZ78 Approach, 
Applications: File Compression-UNIX compress, Image Compression: The Graphics Interchange Format (GIF), 
Compression over Modems: V.42 bits, Predictive Coding: Prediction with Partial match (ppm): The basic algorithm, The 
ESCAPE SYMBOL, length of context, The Exclusion Principle, The Burrows-Wheeler Transform: Move-to-front coding, 
CALIC, JPEG-LS, Multi- resolution Approaches, Facsimile Encoding, Dynamic Markoy Compression. 

10 CO3 

IV Mathematical Preliminaries for Lossy: Coding Distortion criteria, Models, Scalar Quantization: The Quantization 
problem, Uniform Quantizer, Adaptive Quantization, Non uniform Quantization. Vector Quantization: Advantages of 
Vector Quantization over Scalar Quantization, The Linde-Buzo-Gray Algorithm, Tree Structured Vector Quantizers. 
Structured Vector Quantizers. 

10 CO4 

TotalHours 40  

Text Books: 
1. Sayood K., Introduction to Data Compression, Elsevier Science, 2012 

2. Ida M. P. , Fundamental Data Compression, Butterworth-Heinemann, 2005 

3. Adam D., Elements of Data Compression, Brooks/Cole-Thomson Learning, 2002 

Reference Books: 

1. David S., Variable-length Codes for Data Compression, Springer, 2007 

2. Sayood K, Lossless Compression Handbook, Academic Press, 2002 

3. Source Wikipedia, LLC Books, ―Compression Algorithms: Lossless Compression Algorithms, Lossy Compression Algorithms, Huffman Coding, 
Lossless Data Compression, Jpeg, General Books, 2010 

 

http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22Ida%2BMengyi%2BPu%22&amp;source=gbs_metadata_r&amp;cad=8
http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22Adam%2BDrozdek%22&amp;source=gbs_metadata_r&amp;cad=9
http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22David%2BSalomon%22&amp;source=gbs_metadata_r&amp;cad=7
http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22Khalid%2BSayood%22&amp;source=gbs_metadata_r&amp;cad=8
http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22Source%2BWikipedia%22&amp;source=gbs_metadata_r&amp;cad=3
http://www.google.co.in/search?tbo=p&amp;tbm=bks&amp;q=inauthor%3A%22Source%2BWikipedia%22&amp;source=gbs_metadata_r&amp;cad=3


 

Semester - VI 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-321A DSE2 Computer Networking 3 0 0 3 
2 CS-322A DSE3 Computer Graphics  2 1 0 3 
3 CS-323A DSE4 Machine Learning & Artificial Intelligence 3 0 0 3 
4 CS-324A DSE5 Python for Data Science 3 0 0 3 

5 CS-320X OE2 Open Elective 3 0 0 3 

6 
CS-3205 

LAB12/MAJ30 Machine Learning & Artificial Intelligence 
Laboratory 

0 0 2 1 

7 CS-3206 LAB13/MAJ31 Computer Networking Laboratory 0 0 2 1 
8 CS-3207 LAB14/MAJ32 Python for Data Science Laboratory 0 0 2 1 
9 CS-3208 SECC6/AP2-04 Skill Development 0 0 2 1 
10 CS-3209 AP2-03/VAC3 Minor Project-II 0 0 4 2 
11 CS-320H* HONS2 Distributed Operating System 3 0 0 3 
 Contact Hours 15 1 12  
 Total Credits  21 
 Total Credit with Hons*  24 
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CURRICULUM 

Programme Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering  Semester VI 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS-321A Computer Networking 3 0 0 3 20 30 50 100 
 
 
 
 
 
 

Course 
Objectives 

1. Understanding the state-of-the-art in 
network protocols, architectures, and 
applications. 

2. Examining and studying of different 
protocols in OSI and TCP/IP 

3. Understanding of network addressing, 
mapping etc. 

4. Understanding error control flows control 
packet recovery etc. 

5. Understanding the structure of LAN, 
WAN and MAN. 

6. Understanding internetworking of 
devices. 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Learn components and rules of communications. 
 

 
Understanding   

Analyzing 
CO2 Configuration and design of a small network. 

 
 

 
Understanding 

Applying 

CO3 Learn about research areas and future internets research 
fields. 

 

 
Applying 

CO4 Learn to configure NAT, DHCP, switch security, VLAN 
etc. 

 
Applying   

Understanding 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

4 CO4 - 2 3 2 - - - - - - - 3 - 2 - 

(Average)  0.5 2.5 2.25 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 2 

SYLLABUS 

No. Content Hours COs 
 
I 

Basic:Introduction to Networking and its origin, layered task, Protocol stack, OSI model, TCP/IP model and brief 
functionality. 

 
05 

 
CO1 

II Physical layer and media:Data, Signals, Transmission, Digital transmission- digital to digital conversion, Analog to digital 
conversion, bandwidth utilization and spread spectrum. 

05 CO2 

III Circuit and Packet Switching:-Switched Networks, Circuit-Switching Networks, Switching Concepts, Routing in Circuit-
Switched Networks, Control Signaling, Packet-Switching Principles, Routing, Congestion Control, X.25 282. , structure 
of a switch. 

05 CO3 

IV Data link layer: Error correction and Detection, Data link control- framing, flow and error control, Noise less channels- 
Simple Protocols, Stop and wait protocol, Noisy channel protocol- Stop and Wait ARQ, Go and Back N ARQ, Selective 
Repeat Automatic Repeat Request, HDLC-Configuration and Transfer mode, Multiple Access- Random Access, Control 
access, Channelization, Wired Network (IEEE 802.3), Wireless Network (IEEE 802.11), Virtual LAN, Virtual Circuit 
Networks-Frame relay and ATM LAN etc. 

05  
CO2, CO3 

V Network Layer: Logical Addressing, Internet Protocol (IP), Address mapping, Error reporting, and multicasting- ARP, 
RARP, BOOTP, DHCP, ICMP,IGMP , Network Address Translators (NAT) Network Delivery-Delivery, Forwarding and 
Routing, Unicast routing protocol- Intra & inter domain routing, RIP, OSPF, BGP. 

06 CO2,CO3 

VI Transport layer:Process to Process delivery-Connection oriented and connectionless service, UDP, TCP, SCTP, error and 
flow controls, Congestion control and Quality of service- Open loop congestion control, Closed loop congestion control, 
Congestion control in TCP and in frame relay Quality of service-flow characteristics, flow cases, different techniques to 
improve QoS, RSVP. 

07 CO3,CO4 

VII Application layer: Name Space, Domain in Namespace, Distribution of name space, DNS- generic, country and inverse 
domain, Resolution: Resolver, Mapping name to Address, Mapping address to names, recursive resolution. WWW and 
HTML-Architecture, web documents, HTTP, Web services. Uniform Resource Locators (URL) and Universal Resource 
Identifier (URI). Multimedia protocols- RTP, RTCP. 

07 CO2,CO3 CO4 

TotalHours 40  

Text Books: 
1. Stallings W. ― Data and Computer Communications, Tenth Edition, Pearson Prentice Hall, 2017. 
2. Fourouzan B A., ―Data Communications and Networking, Fourth Edition, Tata McGraw-Hill Education, 2017 

3. Tanenbaum A S., ―Computer Networks, Sixth Edition, Pearson education, 2021. 
Reference Books: 

1. Kurose J F., Ross K W., Computer Networking – A Top-Down Approach Featuring the Internet, 3/e, Pearson Education India, 2005. 

2. Keshav S., An Engineering Approach to Computer Networking: ATM Networks, The Internet, And the Telephone Network‖, Pearson education, 2002. 

3. Halsall, Data Communication, ―Computer Networks and Open Systems, Pearson, 2003. 

4. Stevens W R., Kevin R F., TCP/IP Illustrated, Volume 1, 2/e, Addison-Wesley. 
Wright G R., Stevens W R., TCP/IP Illustrated, Volume 2, Addison-Wesley Professional, 1995. 

5. Douglas C., Internetworking with TCP/IP: Principles, protocols, and architecture illustrated, Prentice Hall, 2006. 
6. Halabi S., Internet Routing Architectures, Pearson Education India, 2008. 
7. L. Peterson L L., and Davie B S., Computer Networks: A System Approach,5, revised, Elsevier, 2011. 

8. Wright G R., Stevens W R., TCP/IP Illustrated, Volume 2, Addison-Wesley Professional, 1995. 
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CURRICULUM 

Programme B.Tech. in Computer Science & Engineering AcademicYearofRegulation 2025-26 

Department Computer Science & Engineering Semester VI 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom
’s 

taxon
omy 

CS-322A Computer Graphics  3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. Introducing graphical techniques such 

as modeling, representation, 
illumination, shadowing, rendering, 
and texturing. 

2. To acquire knowledge in two-
dimensional and three-dimensional 
computer graphics while mastering 
advanced software tools in the field. 

3. To acquire fundamental graphic 
principles for application in the design of 
computer graphics programs. 
 

 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Ability to understand the essential principles and 
applications of computer graphics, encompassing the 
representation and processing of pictures. 

Understa
nding/ 

Compreh
ension 

CO2 Comprehend mathematical basics that are used in 
computer graphics and also learn how to use them in 
designing computer graphics programs. 

Apply/K
nowledge 

CO3 Investigate viewport clipping, general parallel projection 
modifications, and 3D scene rendering. 
 

Analyze/
Knowled

ge 

CO4 Ability to create hidden line elimination, wireframe 
modeling, and fractal geometry to visualize. 

Create/A
nalyze 

No. COs 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

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

(Average) 2.5 2 0.5 1.0 1.0 0.5 0.0 0.5 0.5 0.25 0.0 1.0 0.25 0.5 0.5 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction to Computer Graphics & Graphics Systems: Overview of computer graphics, representing pictures; color 
models; storage tube graphics display, Raster scan display, printers, etc.; Active & Passive graphics devices; Computer 
graphics software. 
 

 
6 

 
CO1 

II Scan conversion: Points & lines, Line drawing algorithms; DDA algorithm, Bresenham‘s line algorithm, Circle 
generation algorithm; Ellipse generating algorithm; scan line polygon, fill algorithm, boundary fill algorithm, flood fill 
algorithm. 
2D Transformation & Viewing:Basic transformations: translation, rotation, scaling; Matrix representations & 
homogeneous coordinates, transformations between coordinate systems; reflection shear; Transformation of points, lines, 
parallel lines, intersecting lines; clipping operations, point clipping, line clipping, clipping circles, polygons & ellipse. 
 

12 CO2 

III 3DTransformation & Viewing: 3D transformations: translation, rotation, scaling & other transformations. Rotation 
about an arbitrary axis in space, reflection through an arbitrary plane; general parallel projection transformation; clipping, 
viewport clipping, and 3Dviewing. Curves:Curve representation, surfaces, designs, Bezier curves, B-spline curves, end 
conditions for periodic B-spline curves, rational B-spline curves. 
 

12 CO3 

IV Hidden Surfaces: Depth comparison, Z-buffer algorithm, Back face detection, BSP tree method, the Printer‘s algorithm, 

scan-line algorithm; Hidden line elimination, wireframe methods, fractal - geometry 10  
CO4 

TotalHours 40  

Text Books: 
1. Hearn, Baker ―Computer Graphics (C version 2nd Ed.) – Pearson Education 

2. Foley, Vandam, Feiner, Hughes –―Computer Graphics principles (2nd Ed.) –Pearson Education. 

3. Z. Xiang, R. Plastock ― Schaum ‘s outlines Computer Graphics (2nd Ed.) – Tata McGraw Hill. 

Reference Books: 

1. F. Rogers, J. A. Adams ― Mathematical Elements for Computer Graphics (2nd Ed.) – Tata McGraw Hill 
 
2. Mukherjee Arup, Introduction to Computer Graphics, Vikas Hill, Computer Graphics using Open GL, Pearson Education 

 
3. W. M. Newman, R. F. Sproull ―Principles of Interactive computer Graphics‖ – Tata McGraw Hill. 

 
4. Computer Graphics and Multimedia: Applications, Problems and Solutions by John DiMarco, Idea Group Publication. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester VI 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS – 323A Machine Learning and Artificial Intelligence 3 0 0 3 20 30 50 100 
 
 
 
 
 
 

Course 
Objectives 

1. To understand the fundamental concepts and 
algorithms of machine learning and artificial 
intelligence. 

2. To analyze and preprocess data for use in 
machine learning models. 

3. To implement various supervised and 
unsupervised learning algorithms. 

4. To evaluate the performance of machine 
learning models using appropriate metrics. 

5. To develop skills in using popular machine 
learning frameworks and tools. 

6. To apply machine learning techniques to real-
world problems and case studies. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Able to explain key concepts and algorithms in machine 
learning and AI. 

Understand 

CO2 Able to perform data preprocessing and feature engineering. Analyze 

CO3 Able to implement and compare various machine learning 
algorithms. 

Apply 

CO4 Able to analyze model performance using metrics such as 
accuracy, precision, recall, and F1 score. 
 

Evaluate 

CO5 Able to utilize machine learning libraries like Scikit-learn 
and TensorFlow. 

Apply 

   CO6 Able to apply machine learning techniques to solve real-
world problems. 

Apply 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 2 1 0 0 1 0 0 0 0 0 1 2 1 1 

2 CO2 3 3 2 0 1 0 0 0 0 0 0 0 2 2 1 

3 CO3 3 3 3 0 0 0 0 0 1 0 0 0 3 3 2 

4 CO4 3 3 2 0 0 0 0 0 0 0 0 2 3 2 2 

5 CO5 3 2 1 0 1 0 0 0 0 0 0 0 2 2 1 

6 CO6 3 3 3 0 2 0 0 0 1 0 0 0 3 3 3 

(Average) 2.83 2.67 2.00 0.00 0.67 0.17 0.00 0.00 0.33 0.00 0.00 0.50 2.50 2.17 1.67 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction to Machine Learning and AI:  Definitions, scope, ethical considerations in AI and ML and 
applications, Types of machine learning: Supervised, Unsupervised, Reinforcement Learning,   

05  
 

CO1 

II Data Preprocessing: Data cleaning, normalization, and transformation, Feature selection and Feature extraction 
techniques. 

07 CO2 

III Supervised Learning Algorithms: Linear regression, Logistic regression, Decision trees, Support Vector Machines 
(SVM), Artificial Neural Networks(ANNs). 10 CO3 

IV Unsupervised Learning Algorithms: Clustering techniques: K-means, Hierarchical clustering, Dimensionality 
reduction techniques: PCA, t-SNE. 08  

CO3 

V Model Evaluation:Confusion matrix, Accuracy, Precision, Recall, F1 score, Cross-validation techniques. 05 CO4 

VI Machine Learning Frameworks: Introduction to Scikit-learn, TensorFlow, Keras, Building and training machine 
learning models. 03 CO5 

VII Real-world Applications of ML and AI: Case studies: Natural Language Processing, Computer Vision, Other 
domains. 02 CO6 

Total Hours 40  

Text Books: 
1. “Machine Learning” by Tom Mitchell 

2. “Artificial Intelligence: A Modern Approach” by Stuart Russell and Peter Norvig 

Reference Books: 

1. “Deep Learning ”by Ian Goodfellow, Yoshua Bengio, and Aaron Courville 

2. "Machine Learning: A Probabilistic Perspective" by Kevin P. Murphy 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science & Engineering Semester VI 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom
’s 

taxon
omy 

CS – 324A Python for Data Science  3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. Building robust applications using 

Python programming language’s 
features.  

2. Understanding the usage of Python 
libraries.  

3. Basic process of data science. 
4. An applied understanding of how to 

manipulate and analyze uncurated 
datasets. 

5. How to effectively visualize results  
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Ability to understand the Python programming principles of 
variables, assignments, and data types andcreate effective and 
efficient programs 

Understa
nd 

(Knowle
dge and 

Compreh
ension) 

CO2 Apply basic list operations such as replacing, inserting, 
and removing elements, as well as searching and sorting 
lists and creating Python applications.  

Apply 

CO3 Understanding of data comprehension, manipulation, 
and visualization utilizing Python. 
 

Analysis  

CO4 Construct machine learning projects encompassing data 
acquisition, analysis, model development, and 
visualization. 

 

Creating/
Analysis 

No. COs 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

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

(Average) 2.75 2.0 1.0 1.0 1.0 - - - 0.25 - 0.25 - 1.0 1.0 1.0 

SYLLABUS 

No. Content Hours COs 
 
I 

The concept of data types; variables, assignments; immutable variables; numerical types; arithmetic operators and 
expressions; comments in the program; understanding error messages; Conditions, Boolean logic, logical operators; 
ranges; Control statements: if-else, loops (for, while); short-circuit (lazy) evaluation; Strings and text files; manipulating 
files and directories, os and sys modules; text files: reading/writing text and numbers from/to a file; creating and reading 
a formatted file (CSV or tab-separated); String manipulations: subscript operator, indexing, slicing a string.  
 

 
10 

 
CO1 

II Lists, tuples, and dictionaries; basic list operators, replacing, inserting, removing an element; searching and sorting 
lists; dictionary literals, adding and removing keys, accessing and replacing values; traversing dictionaries; Design with 
functions: hiding redundancy, complexity; arguments and return values; formal vs actual arguments, named arguments.  
 

10 CO2 

III Data visualization and cleaning;NumPy, pandas Series data structure, Querying  series, Dataframe data structure, 
missing value, merging dataframe, scale, Pivot Table, filter cleaning and Manipulating data  and Visualization, Data 
Visualization with Seaborn, Matplotlib package 
 

10 CO3 

IV Introduction to Machine Learning;Overview of machine learning concepts, Supervised vs. unsupervised learning, Introduction to 
Scikit-learn, Linear regression, Classification algorithms (Logistic Regression, Decision Trees), Clustering algorithms (K-means), 
Cross-validation, Evaluation metrics (accuracy, precision, recall, F1 score), Hands-on project integrating all learned concepts, Data 
collection, analysis, modeling, and visualization. 

10  
CO4 

TotalHours 40  

Text Books: 
1. T.R. Padmanabhan, Programming with Python, Springer, 1st Ed., 2016.  
, 
2. Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Learning,, 1st Ed., 2012.  

 
Reference Books: 

1. J V, Python Data Science Handbook Essential tools for working with data, O’Reilly Media, 2016. 

2. Madhavan S, Mastering Python for Data Science, Packt Publishing, 2015 
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CURRICULUM 

Programme B.Tech in Computer Science And Engineering  Academic Year of Regulation 2025-26 

Department Computer Science And Engineering Semester VI 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS-3205 
 

Machine Learning & Artificial Intelligence 
Laboratory 

0 0 2 1 70 30 100 

 
 
 
 
 
 

Course 
Objectives 

1. To develop skills of using recent 
machine learning software for 
solving practical problems. 

2. To introduce students to the basic 
concepts and techniques of 
Machine Learning. 

3. To Make use of Data sets in 
implementing the machine learning 
algorithms 
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 To Understand the mathematical and statistical 
prospective of machine learning algorithms through 
python programming. 
 

Apply , 
understanding  

CO2 To Design and evaluate the unsupervised models 
through python/Matlab in built functions. 
 

Apply, Create 

CO3 To Evaluate the machine learning models pre-
processed through various feature engineering 
algorithms by python programming/Matlab. 
 
 

Apply ,Evaaluate 

No. Cos 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 3 2 2 - - - - - - 1 - 1 3 - 2 

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

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

(Average)                

SYLLABUS 

No. Content Hours COs 
 
I 

Write a program to demonstrate the working of the decision tree based ID3 algorithm. Use an appropriate data set for 
building the decision tree and apply this knowledge to classify a new sampl 

 
05 

 
CO1 

II Build an Artificial Neural Network by implementing the Back propagation Algorithm and test the same using 
appropriate data sets.Write a program to implement the naïve Bayesian classifier for a sample training data set stored as a 
.CSV file. Compute the accuracy of the classifier, considering few test data sets. 
 

10 CO1 

III Write a program to construct a Bayesian network considering medical data. Use this model to demonstrate the diagnosis 
of heart patients using standard Heart Disease Data Set. You can use Python ML library. 
 
 

05 CO1 , CO2  

IV Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set for clustering using k-Means 
algorithm. Compare the results of these two algorithms and comment on the quality of clustering. 
 

10  
CO2 

V Write a program to implement k-Nearest Neighbour algorithm to classify the iris data set. Print both correct and wrong 
predictions. 
 

05 CO2,CO3 

VI Implement the non-parametric Locally Weighted Regression algorithm in order to fit data points. Select appropriate data 
set for your experiment and draw graphs. 
Implement Support Vector Machine to classify the breast cancer images 

10 CO3 

TotalHours 40  

Text Books: 
1. Tom.M.Mitchell, “Machine Learning, McGraw Hill International Edition”. 

2. Rosasco. Introductory Machine Learning Notes. 

3. Hastie, Tibshirani and Friedman. Elements of statistical learning. 

4. Larry Wasserman. Clustering chapter 

Reference Books: 

1. Simon Haykin, Neural Networks and Learning Machines Third Edition, Pearson Publisher 

2. Christopher M. Bishop, Pattern Recognition and Machine Learning (Information Science and Statistics), Springer, 2006 

 

http://lcsl.mit.edu/courses/ml/1718/MLNotes.pdf
https://web.stanford.edu/~hastie/ElemStatLearn/
http://www.stat.cmu.edu/~larry/%3Dsml/clustering.pdf
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CURRICULUM 

Programme  Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering  Semester VI 

Course Code CourseName 
Credit Structure MarksDistribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS-3206 Computer Networking Laboratory 0 0 2 1 70 30 100 

 
 
 
Course 
Objectives 

 
1. To understand the working principle of 

various communication protocols. 
2. To understand the network simulator 

environment and visualize a network 
topology and observe its performance. 

3. To analyze the traffic flow and the 
contents of protocol frames.  
. 
 

 
 
 
 
Course 
Outcomes 

CO1 Implement data link layer farming methods. Applying 

CO2 Analyze error detection and error correction codes. Understanding 
Applying 

CO3 Implement and analyze routing and congestion issues in 
network design. Implement Encoding and Decoding 
techniques used in presentation layer. 
To be able to work with different network tools. 

 
Applying 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

(Average) 0.0 3 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 3 0.0 

SYLLABUS 

No. Content Hours COs 
 
I 

Implement the data link layer framing methods such as character, character-stuffing and bit stuffing. 
Write a program to compute CRC code for the polynomials CRC-12, CRC-16 and CRC CCIP. 

 
04 

 
CO1,CO2 

II Develop a simple data link layer that performs the flow control using the sliding window 
Study of different types of cross-wired cable and straight through cable. 
 

04 CO1,CO2 

III Study of Basic network commands and network configuration commands. 
Socket programming using Java or C programming language. 
Protocol and loss recovery using the Go-Back-N mechanism. 
. 

04 CO1,CO2,CO3 

IV Implement Dijsktra’s algorithm to compute the shortest path through a network 
Take an example subnet of hosts and obtain a broadcast tree for the subnet. 
Implement distance vector routing algorithm for obtaining routing tables at each node. 
 

04 CO2,CO3 

V Implement data encryption and data decryption 
Write a program for congestion control using Leaky bucket algorithm. 
Write a program for frame sorting technique used in buffers. 
 

04 CO1,CO2,CO3 

VI Wireshark 
Packet Capture Using Wire shark 
Starting Wire shark 
Viewing Captured Traffic 
Analysis and Statistics & Filters. 
 

04 CO1,CO2,CO3 

VII How to run Nmap scan 
Operating System Detection using Nmap 
Do the following using NS2 Simulator 
 

04 CO1,CO2,CO3 

VIII NS2 Simulator-Introduction 
Simulate to Find the Number of Packets Dropped 
 

04 CO1,CO2,CO3 

IX Simulate to Find the Number of Packets Dropped by TCP/UDP 
Simulate to Find the Number of Packets Dropped due to Congestion 
 

04 CO1,CO2,CO3 

X Simulate to Compare Data Rate& Throughput. 
Simulate to Plot Congestion for Different Source/Destination 
Simulate to Determine the Performance with respect to Transmission of Packets 
 
 

04 CO1,CO2,CO3 

TotalHours 40  

Text Books: 
1. Stallings W. ― Data and Computer Communications, Tenth Edition, Pearson Prentice Hall, 2017. 
2. Fourouzan B A., ―Data Communications and Networking, Fourth Edition, Tata McGraw-Hill Education, 2017. 
3. Tanenbaum A S., ―Computer Networks, Sixth Edition, Pearson education, 2021. 

 
Reference Books: 

1. Gosling J., Joy B., Steele G L., Bracha G., The Java Language Specification, 2/e, Addison-Wesley, 2000. 
2. Stroustrup B., The C++ Programming Language, 3/e, Addison-Wesley Longman ReadingMA,1997.. 
3. Lippman S B., C++ Primer, 2/e, Addison-Wesley,1991. 
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CURRICULUM 

Programme  Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering  Semester VI 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonomy 
CS-3207 Python for Data Science Laboratory 0 0 2 1 70 30 100 

 
 
 
Course 
Objectives 

 
1. To introduce Python programming concepts 

required for data science applications. 
2. To develop skills in data preprocessing, 

visualization, and exploratory data analysis 
using Python libraries. 

3. To provide hands-on experience with NumPy, 
Pandas, Matplotlib/Seaborn, and basic ML 
pipelines. 

4. To enable students to work with real-world 
datasets and generate insights. 

 

 
 
 
 
Course 
Outcomes 

CO1 Apply fundamental Python programming constructs for data 
manipulation. 

Applying 

CO2 Use NumPy and Pandas for computational operations and 
data pre-processing tasks. 

Understanding 
Applying 

CO3 Perform exploratory data analysis (EDA) and create 
visualizations using Matplotlib/Seaborn. 

 
Applying 

CO4 Implement basic machine learning workflows using scikit-
learn. 

Applying 

CO5 Analyze datasets and prepare a mini data science project 
demonstrating complete data pipeline. 

Applying 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 2 1 2 0 0 0 0 - - -    

2 CO2 3 3 2 2 2 0 0 0 0 - - -    

3 CO3 2 3 2 3 3 0 0 0 1 - - -    

4 CO4 2 3 3 3 3 0 0 0 1 - - -    

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

(Average) 2.6 3 2.4 2.4 2.6 0.2 0.2 0.2 0.8 0.0 0.0 0 0.0 0 0.0 

SYLLABUS 

No. Content Hours COs 
 
I 

Python Basics for Data Science 
1. Introduction to Python, Jupyter Notebook/Google Colab setup. 
2. Basic Python operations, loops, conditionals, user input. 
3. Working with lists, tuples, dictionaries, sets. 

 
06 

 
CO1 

II NumPy Operations 
1. Creating NumPy arrays, indexing, slicing. 
2. Vectorized operations, matrix operations, broadcasting. 
3. Statistical functions: mean, median, variance, correlation. 

06 CO2 

III Data Handling with Pandas 
1. Creating DataFrames, reading CSV/Excel datasets. 
2. Handling missing values, filtering, groupby, merge, join. 
3. Data transformation: normalization, encoding categorical data. 

 

06 CO2,CO3 

IV Data Visualization 
1. Plotting using Matplotlib: line, bar, histogram, scatter plots. 
2. Seaborn visualizations: heatmaps, pairplots, distplots. 
3. Case study: EDA on a real dataset (e.g., Iris/Titanic). 

06 CO3 

V Intro to Machine Learning 
1. Train/test split using scikit-learn. 
2. Implementing basic ML algorithms: 

 Linear Regression 
 Logistic Regression 
 KNN / Decision Trees 

3. Model evaluation: accuracy, confusion matrix, RMSE. 

06 CO4 

VI Mini Project 
End-semester Data Science Mini Project involving: 

 Dataset selection 
 Data cleaning 
 EDA and visualization 
 Basic ML model 
 Report + presentation 

  

04 CO5 

Total Hours 34  

Text Books: 
1. Wes McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython, O’Reilly Media. 
2. Jake VanderPlas, Python Data Science Handbook, O’Reilly Media. 
3. Joel Grus, Data Science from Scratch: First Principles with Python, O’Reilly Media. 

Reference Books: 

1. Andreas C. Müller & Sarah Guido, Introduction to Machine Learning with Python, O’Reilly Media. 
2. Sebastian Raschka & Vahid Mirjalili, Python Machine Learning, Packt Publishing. 
3. Aurélien Géron, Hands-On Machine Learning with Scikit-Learn, Keras & TensorFlow, O’Reilly Media. 
4. Allen B. Downey, Think Python: How to Think Like a Computer Scientist, Green Tea Press. 
5. Rajalingappaa Shanmugamani, Python Data Science, Wiley India. 
6. Charles R. Severance, Python for Everybody: Exploring Data Using Python 3, CreateSpace Independent Publishing. 
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Department of Computer Science and Engineering 

(Skill Development Course) 

 

 

CS-3208     Advanced AI and AR/VR Skills Development in Machine Learning, Deep 
Learning, and Application Design                                                                      0 0 2: 1  

 

Technical Skills 

 - Specialized subjects like Machine Learning, Deep Learning, NLP etc. 

- Augmented and Virtual Reality Skills Development: Design, Development, and Applications 

Practical Exposure 

 - Major project based on real-world problems 

 - Participation in technical fests and competitions, Hackathons 
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Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MI
D 

END Total Bloom’s 
taxonom
y CS –320H 

 
Distributed Operating System 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

1. Study of basic structure of 
OperatingSystem. 

2. Difference between OS and 
Distributed OperatingSystems. 

3. Study of Memory Management, 
Synchronization, Fault 
Tolerance,Deadlock. 

 
4. 4. Study of Multiprocessor Operating 

System, its Architecture 
andManagement. 

 

 
 
 
 
 
 

Course 
Outcomes 

CO1 To be able to work in threatsprogramming. 
 

Apply  

CO2 To understand and work in Distributed FileSystem. 
 

Apply  

CO3 To work in UNIX base OperatingSystems. 
 

Apply  

CO4 To understand Fault Tolerance underUNIX. 
 

Understandi
ng and  pply 

No. Cos 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

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

5 C05 1 2 2 3 3 1 - - - - - - - 3 3 

(Average)                

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction: Function of an operating system, Design approaches, concepts of processes, threats, Critical Section 
problem, Other synchronization problem, Communicating sequential processes. Process Deadlocks: Introduction, 
Preliminaries, Models of Deadlocks, Models of resources, A graph theoretic models of System State, Necessary and 
sufficient conditions for a Deadlocks. Detection, Prevention and Avoidance. 
 

 
05 

 
CO1 

II Distributed Operating Systems: Introduction, System Architectures, issues in Distributed Operating Systems, 
Communication Networks, and Limitations of Distributed OS. 
 

10 CO2 

III Distributed Mutual Exclusion: Classifications of Mutual Exclusion, Preliminaries, Solutions of Mutual Exclusions- Non 
token based algorithm, Lamport’s Algorithm, Maekawa’s Algorithm, Token Based Algorithm etc. 
 

05 CO1 , CO2  

IV Distributed Deadlock Detection: Introduction, Preliminaries, Deadlock handing strategies in 
DistributedOS,ControlorganizationsforDistributedDeadlockDetection,CentralDeadlockDetection Algorithms, Distributed 
Deadlock DetectionAlgorithm 

10  
CO2 

V AgreementProtocol:Systemmodel,Classificationofagreementproblems,ApplicationofAgreement Protocol. 

Distributed File Systems: Mechanisms for building Distributed File Systems, Design Issues, Case Studies- Sun Network 
File System, The Sprite File Systems, Apollo Domain Distributed File System, Coda, Log Structure File Systems, and Disk 
Space Management.Distributed Shared Memory: Architecture and Motivation, Algorithm for Implementing of 
DMS,Memory Coherence, Coherence Protocol, Case Studies- IVY, Mirage, Clouds. Distributed Scheduling: Issues in 
load Distributing, Components of Load Distributing Algorithm, Stability, Load Distributing Algorithm, Performance 
Comparison, Selecting a Suitable Load Sharing Algorithm, Load Sharing Policies. 

05 CO2,CO3 

VI Failure Recovery: Classification of Failures, Backward and Forward Error recovery, Recovery in concurrent systems, 
Check points. Fault Tolerance: Atomic Action and Committing, Commit Protocols, Non-Blocking Commit Protocols, 
Voting Protocols, Dynamic Voting Protocols, Case studies-Fault Tolerance under UNIX. Multiprocessor System 
Architecture: Motivations, Basic Architecture, Caching, Hypercube Architecture,Multiprocessor Operating Systems: 
Structure, Multiprocessor Design issues, Threats, Process, Synchronization, Processor Scheduling, Memory Management, 
Reliability/Fault Tolerance 

10 CO4 

TotalHours 40  

Text Books: 
1. Singhal, “Advanced Concepts In Operating Systems”, Tata McGraw-Hill Education, 2001. 

2. Stevens W R, Stephen A. R, “Advanced Programming in the UNIX Environment, Addison-Wesley Professional Computing Series”, Addison-
Wesley, 2013. 

3. Andrew S. T, “Distributed Operating Systems", Pearson Education India, 1995. 

4. Wiseman, Yair, “Advanced Operating Systems and Kernel Applications: Techniques and Technologies, IGI Global, 2009 

Reference Books: 

1. Pramod C P. B, “An Introduction to Operating Systems: Concepts and Practice”, PHI Learning Pvt. Ltd., 2010. 

2. Abraham S, Galvin P B, Greg G, “Operating System Concepts, 9th Edition”, Addison-Wesley, 2013. 

 



 

Semester - VII 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-411A DSE6 Cryptography and Network Security  3 0 0 3 
2 CS-412A DSE7 Natural Language Processing (NLP) 3 0 0 3 
3 CS-413A DSE8 Internet and Web Technology  3 0 0 3 
4 CS-414A DSE9 Introduction to IoT 3 0 0 3 

5 CS-415A DSE10 Wireless Sensor Networks 3 0 0 3 

6 CS-4106 LAB/MAJ33 Cryptography and Network Security 
Laboratory 

0 0 2 1 

7 CS-4107 LAB/MAJ34 Internet and Web Technology Laboratory 0 0 2 1 

8 CS-4108 LAB/MAJ35 Introduction to IoT Laboratory 0 0 2 1 

9 CS-4109 AP2-05/ VAC6 Major Project-I 0 0 6 3 
10 CS-4110 AP2-06/ AECC2 Internship-II 0 0 2 1 
11 CS-410H HONS3 Introduction to Blockchain Technology 3 0 0 3 
 Contact Hours 15 0 14  
 Total Credits  22 
 Total Credit with Hons*  25 
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CURRICULU
M 

Programme Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester VII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Tota
l 

Bloom’s 

taxonom
y CS – 411A Cryptography and Network Security 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. Understanding the state-of-the-art of 

cryptography and their security goals. 

2. To introduce to the students some basic 
cryptographic mathematics that is utilized in 
different symmetric and asymmetric key 
cryptographies. 

3. Examining and studying of different 
cryptographic methods for achieving 
confidentiality of date. 

4. Examining and studying of different 
cryptographic methods for achieving 
integrity & Availability of date. 

5. Understanding the various protocols in 
network security. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Able to acquire knowledge about security goals, 
background of cryptographic mathematics and 
identification of its application 

Understandi
ng/ 

Comprehensi
on 

CO2 Able to acquire knowledge about the background 
mathematics of symmetric key cryptography and 
understand, analyse and implement – the symmetric 
key algorithm. 

Understandi
ng/ 

Comprehensi
on 

CO3 Able to acquire knowledge about the background 
mathematics of asymmetric key cryptography and 
understand and analyse – asymmetric key encryption 
algorithms, digital signatures. 

Understandi
ng/ 

Comprehensi
on 

CO4 Able to understand and analyse the concept of message 
integrity and the algorithms for checking the integrity of 
data. 

Identify/ 
Knowledge/ 
Remember 

CO5 Able to understand and analyse the existing 
cryptosystem used in networking 

Understandi
ng 

Analyzing 

No. COs 
Mapping with Program Outcomes(POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO

2 
PSO3 

1 CO1 3 3 0 0 0 0 0 0 0 0 0 0 2 0 3 

2 CO2 3 3 0 0 0 1 0 0 2 0 0 0 3 3 2 

3 CO3 3 3 3 1 2 1 0 0 2 0 0 0 3 3 2 

4 CO4 2 3 3 1 2 2 3 0 2 0 0 1 3 2 2 

5 CO5 2 3 3 1 2 3 3 0 2 0 0 1 3 3 3 

(Average) 2 3 3 1 2 2 3 0 2 0 0 1 3 3 3 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction of Information Security: Cryptography, Conventional Encryption, Traditional technique: Substitution 
cipher, Transmission cipher, Stream Cipher, Block Cipher, Roaster Machine. 

 
12 

 
CO1 

II Modern Symmetric Techniques: Mathematics of symmetric key cryptography, Cryptanalysis of classical ciphers, 
General Attacks, Secret and Private Key Cryptography, DES, Modes of operation of DES, Automatic Variable Key, Proof 
of DES, Merits and Demerits of DES, Quantification of Performance, TDES, Advanced Encryption Standard/AES, 
Comparison of Secret Key Systems, Modes of operation of AES Limitations of AES, Limitation of Secret or Private Key 
Crypto systems. 
 

7 CO2 

III Asymmetric key cryptography: Mathematics of Asymmetric key cryptography, Public Key Cryptography RSA 
Algorithm, Limitations of RSA Algorithm, Comparison of RSA and TRAP DOOR Public Key Crypto systems, Rabin 
Cryptosystem, Elgamal Cryptosystem, Elliptic Curve Cryptosystems. 
 

10 CO3 

IV Key management and Message Integrity: Key Transport Protocols, Needham Schroeder Protocol, Key Agreement 
Protocol, Diffie -Hellman Protocol, Station to Station Protocol, Merkless Puzzle Technique of key agreement, Public Key 
Distribution, Message integrity and message authentication, Cryptography hash function, Digital Signature, Entity 
Authentication. 

10  
CO3 and CO4 

V Networks security: Application Layer: PGP and S/MIME, Transport Layer: SSL and TLS, Network Layer: IPSec. 6 CO5 

TotalHours 45  

Text Books: 
1. Behrouz A. Forouzan & D. Mukhopadhyay - Cryptography and Network Security, Tata 

McGraw-Hill Education, 3E,2015 
2. William Stallings - Cryptography and Network Security Principles and Practice, 8th Edition - Pearson, 2023 

3. Atul Kahate, Cryptography and Network Security, Tata McGraw-Hill Education,4th Edition, 2019. 

Reference Books: 

1. Erschloe M., Information Warfare: How to Survive Cyber Attacks, Osborne/McGrawHill, 2001. 
2. Hatch B., Lee J., Kurtz G., Hacking Exposed: Linux: Linux Security Secrets andSolutions, Osborne McGraw-Hill, 1983. 

3. Mandia K., Prosise C, Incident Response: Investigating Computer Crime,Osborne/McGraw-Hill, 2001. 

4. McClure S., Shah S., Shah S., Web Hacking: Attacks and Defence, Addison-WesleyProfessional, 2003. 

5. Smith R E. Authentication: From Passwords to Public Keys, Addison-Wesley, 2002 

6. Shema M., Johnson B C., Jones K J., Anti Hacker Tool Kit: Key Security Tools andConfiguration Techniques, San Val, Incorporated, 2002. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester VII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS – 412A Natural Language Processing 3 0 0 3 20 30 50 100 
 
 
 
 
 
 

Course 
Objectives 

1. To introduce students to the fundamental 
principles and theories underlying Natural 
Language Processing, emphasizing its 
significance in artificial intelligence and 
machine learning. 

2. To equip students with practical skills in text 
processing, feature extraction, and the 
application of machine learning and deep 
learning algorithms specific to NLP tasks. 

3. To encourage students to apply theoretical 
knowledge to real-world problems in NLP, 
fostering a practical understanding of how 
NLP techniques can be utilized in various 
domains. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Able to understand fundamental concepts of NLP, including 
key terminology and techniques. 

Understanding  

CO2 Able to apply various NLP techniques for text preprocessing 
and feature extraction. 

Applying  

CO3 Able to analyze and evaluate different machine learning 
models for NLP tasks. 

Analyzing  

CO4 Able to develop and implement NLP applications using 
state-of-the-art libraries. 

Evaluating  

CO5 Able to create novel solutions for complex NLP problems 
through project work. 

Creating  

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 3 1 1 1 1 1 1 1 1 1 1 1 1 1 

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

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

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

5 CO5 3 2 3 3 2 1 1 1 1 1 1 1 1 1 1 

(Average) 2.60 2.60 2.40 2.20 1.60 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction to NLP: Overview of NLP, Applications, Challenges, Ethical considerations.  
04 

CO1 
 

II Text Preprocessing: Tokenization, Stemming, Lemmatization, Stop words removal. 06 CO2 
III Feature Extraction: Bag-of-Words, TF-IDF, Word Embeddings (Word2Vec, GloVe). 06 CO2 

IV Machine Learning for NLP: Supervised and Unsupervised Learning, Classifiers. 08 CO3 
 

V Deep Learning in NLP: RNNs, LSTMs, Transformers, Attention Mechanism. 08 CO3, CO4 

VI Applications of NLP: Sentiment Analysis, Named Entity Recognition, Machine Translation. 06 CO4 

VII Current Trends in NLP: BERT, GPT, NLP in the Industry, Future Directions 04 CO5 

VII Project Work: Hands-on projects on NLP applications 04 CO4, CO5 

Total Hours 46  

Text Books: 
1. "Natural Language Processing with Python" by Steven Bird, Ewan Klein, and Edward Loper 
2. “Practical Natural Language Processing: A Comprehensive Guide to Building Real-World NLP Systems” by Delip Rao 

 

Reference Books: 

1. “Introduction to Natural Language Processing” by Christopher D. Manning, Hinrich Schütze, and Mihai Surdeanu 

2. “Deep Learning for Natural Language Processing” by Yoshua Bengio, Aaron Courville, and Jason Weston 
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CURRICULUM 
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Department Computer Science And Engineering Semester VII 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y 

CS – 413A Internet and Web-Technology Laboratory 3 0 0 3 20 30 50 100 

 
 
 

Course 
Objectives 

 To understand the architecture and 
protocols of the Internet. 

 To learn fundamentals of web 
technologies including HTML, CSS, 
JavaScript. 

 To study server-side programming and 
database connectivity. 

 To explore modern frameworks for web 
development. 

 To understand security issues in web 
applications. 

 
 
 

Course 
Outcomes 

CO1 
Understand Internet architecture, protocols (HTTP, 
FTP, SMTP, DNS) 

Knowledge 
/ 
Comprehens
ion 

CO2 Develop static web pages using HTML, CSS, 
JavaScript 

Application 

CO3 Implement dynamic web applications using server-
side technologies (PHP, JSP, Node.js) 

Application 
/ Analysis 

CO4 Integrate databases with web applications (MySQL, 
MongoDB) 

Application 

CO5 Analyse and apply web security practices (SSL/TLS, 
authentication, session management) 

Analysis / 
Evaluation 

No. Cos 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 0 0 0 0 0 0 0 0 0 0 2 0 3 

2 CO2 3 3 2 1 2 1 0 0 0 0 0 0 3 3 2 

3 CO3 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

 CO4 2 3 3 2 2 2 0 0 0 0 0 0 3 2 2 

 CO5 2 3 3 2 2 3 0 0 0 0 0 0 3 3 3 

(Average) 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

SYLLABUS 

No. Content Hours COs 
I Introduction to Internet: Architecture, Protocols (HTTP, FTP, SMTP, DNS), IP addressing, Domain names 8 CO1 

II Web Fundamentals: HTML5, CSS3, JavaScript basics, DOM manipulation 10 CO2 

III Server-Side Programming: PHP, JSP, Node.js, REST APIs 10 CO3 

IV Database Connectivity: MySQL, MongoDB, JDBC, AJAX integration 8 CO4 

V Web Security: SSL/TLS, Authentication, Session Management, OWASP Top 10 9 CO5 

TotalHours 45  

Text Books: 
1. Ivan Bayross – Web Enabled Commercial Application Development Using HTML, DHTML, JavaScript, Perl, CGI, BPB Publications, 4th Edition. 

2. Thomas A. Powell – Web Design: The Complete Reference, Tata McGraw Hill, 2010. 

3. Deitel & Deitel – Internet & World Wide Web: How to Program, Pearson, 5th Edition, 2012. 

Reference Books: 

1. Jeffrey C. Jackson – Web Technologies: A Computer Science Perspective, Pearson, 2007. 

2. Paul Dietel, Harvey Dietel, Abbey Dietel – AJAX, Rich Internet Applications and Web Development, Prentice Hall, 2008. 

3. Ramesh Bangia – Internet and Web Design, New Age International Publishers, 2007. 

4. William Stallings – Foundations of Modern Networking: SDN, NFV, QoE, IoT, and Cloud, Pearson, 2016. 
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Department Computer Science And Engineering Semester VII 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y 

CS – 414A Introduction to Internet of Things (IoT) 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

1. Introduce Internet of Things (IoT) and enabling 
technologies 
2. Collecting sensor data and to perform further 
data analytics 
3. Designing IoT devices to work with a Cloud 
Computing infrastructure 
4. Define the infrastructure for supporting IoT 
deployments and transfer of IoT data to 
the cloud. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Understand the fundamental concepts andbackground of 
IoT and its applications. 

Understandi
ng (Level 2) 

 
CO2 Familiar with the basics of various sensors and 

actuators. 
Rememberin

g (Level 1) 
&Understand
ing (Level 2 

CO3 Understand where the IoT concept fits within the broader 
Information . 

Rememberin
g (Level 1) 

& 
Understandi
ng (Level 2) 

CO4 Appreciate the role of big data, cloud computing and data 
analytics in a typical IoTsystem. 

Understandi
ng (Level 2) 
&Analyzing 
(Level 4)i 

 

 
 

C05 Apply the knowledge and skills acquired during the course 
to build and test a Complete working IoT system involving 
prototyping, programming and data analysis. 

Applying 
(Level 3) 

No. Cos 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

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

5 C05 - - 3 3 3 - - - 3 3 2 - - 3 3 

(Average)                

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction: Defining IoT, characteristics, physical and logical design, functional blocks, communication models, APIs, protocols, 
applications, IoT enabling technologies, I oT levels and deployment, domain specific IoTs in energy consumption monitoring, 
smart energy meters, home automation, smart grid and solar energy harvesting, intelligentraking, data lake services scenarios. 

 
05 

 
CO1 

II Sensors: Sensing components, sensor modules, nodes, wireless technologies for the IoT,edge connectivity. 10 CO2 
III Challenges in IoT: Design challenges, development challenges, security challenges, challenges of IoT data collection and 

management, other challenges. 05 CO3  

IV IoT governance and future trends: IoT strategies, key components of IoT Governance,management strategies, implementing the IoT 
governance framework, IoT centre of excellence, IoT governance challenges related to future trends, industry 4.0, IIoT. 10  

CO3 

V Connectivity: wireless sensor networks, M2M, difference between IoT and M2M, SDNand NFV for IoT, network function 
virtualization, need for IoT systems management,simple network management protocol, limitations of SNMP, network operator 
requirements, NETCONF, YANG, IOT Systems management with NETCONF-YANG 

05 CO1 ,CO5 

VI Analytics and applications: Descriptive, diagnostic, predictive and prescriptivanalytics, real-time and local analytics, databases, cloud 
analytics and applications,Extract-Transform-Load (ETL), Combining IoT Data with Static Data. 10 CO4 

TotalHours 40  

Text Books: 
1. Bahga A., Madisetti V., Internet of Things: A Hands-On Approach, OrientBlackswan Private Limited, 2015. 

2. 2. Kellmereit D., The Silent Intelligence: The Internet of Things.  Lightning SourceInc., 2014. 

Reference Books: 

1. Misra S., Mukherjee A., Roy A., Introduction to IoT, Cambridge University Press,2022. 
2. Waher P., Learning Internet of Things, Packt Publishing, 2015. 
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Department Computer Science and Engineering Semester VII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS 415A Wireless Sensor Network 3 0 0 3 20 30 50 100 
 
 
 

Course 
Objectives 

 To provide the students with some 
knowledge about WSN, application of 
WSN in real life. 

 To develop the student's ability to 
understand the challenges of WSN 
implementation and possible solutions. 

 To develop the student's ability to 
understand different communication 
protocols and their underlying design. 

 To develop the student's ability to 
understand time synchronization 
algorithms and localization and 
positioning procedures. 

 
 
 

Course 
Outcomes 

CO1 Able to understand the fundamental concept of wireless 
sensor network and its applications and challenges. 

Understanding  
Analyzing 

CO2 Able to explain various tasks and components of sensor 
nodes and the architecture of wireless sensor networks. 

Understanding 
Applying 

CO3 Able to identify the physical layer design of wireless 
sensor networks. 

Applying 

CO4 Able to examine MAC protocols and concepts of Error 
control, Framing, Link management. 

Applying 
Understanding 

CO5 Able to interpret various time synchronization protocols 
and different localization and positioning algorithms. 

CO6 Able to elaborate topology control mechanisms and 
routing protocols for wireless sensor networks and main 
design issues. 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 0 0 1 0 2 1 0 1 1 0 2 0 1 2 1 

2 CO2 1 2 0 1 0 0 1 2 2 1 0 1 3 2 2 

3 CO3 0 3 2 2 1 0 0 1 0 2 1 0 2 1 2 

4 CO4 3 2 0 1 2 1 0 1 2 3 0 2 3 2 3 

5 CO5 3 3 2 1 0 2 0 2 3 1 1 0 1 2 1 

6 CO6 0 0 1 0 2 1 0 1 1 0 2 0 1 2 1 

(Average) 2 1 0 2 3 2 2 0 1 2 0 1 3 1 2 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction: 
The vision of Ambient Intelligence, Application of WSN, Challenges for WSNs, Mobile ad hoc networks and 
wireless sensor networks, Fieldbuses and wireless sensor networks, Enabling technologies for wireless sensor networks; 

2 CO1 

II Single-node architecture: 
Hardware components, Energy consumption of sensor nodes, Operating systems and execution environments, 
Examples of sensor nodes; 

2 CO2 

III Network architecture: 
Sensor network scenarios, Optimization goals and figures of merit, Design principles for WSNs, Service 
interfaces of WSNs, Gateway concepts; 

3 CO2 

IV Physical layer: 
Introduction, Wireless channel and communication fundamentals, Physical layer and transceiver design 
considerations in WSNs; 

3 CO3 

V MAC protocols: 
Fundamentals of MAC protocols, Low duty cycle protocols and wakeup concepts, Contention-based protocols, 
Schedule-based protocols, The IEEE 802.15.4 MAC protocol, IEEE 802.11 and Bluetooth; 

6 CO4 

VI Link-layer protocols: 
Error control, Framing, Link management; 

3 CO4 

VII Naming and addressing: 
Fundamentals, Address and name management in wireless sensor networks, Assignment of MAC addresses, Distributed assignment 
of locally unique addresses, Content-based and geographic addressing; 

3 CO5 

VIII Time synchronization: 
Introduction to the time synchronization problem, Protocols based on sender/receiver synchronization (LTS and 
TPSN), Protocols based on receiver/receiver synchronization (RBS and HRTS); 

4 CO5 

IX Localization and positioning: 
Properties and approaches of localization and positioning procedures, Mathematical basics for the lateration problem, Single-hop 
localization, Positioning in multihop environments, Impact of anchor placement; 

4 CO5 

X Topology control: 
Motivation and basic ideas, Controlling topology in flat networks - Power control, Hierarchical networks by dominating sets, 
Hierarchical networks by clustering, Combining hierarchical topologies and power control, Adaptive node activity; 

4 CO6 

XI Routing protocols: 
Forwarding and routing, Gossiping and agent-based unicast forwarding, Energy-efficient unicast, Broadcast and 
multicast, Geographic routing, Mobile nodes 

4 CO6 

Total Hours 38  

Text Books: 

1. 1. Karl H, Willig A. Protocols and architectures for wireless sensor networks. John Wiley & Sons; 2007. 

2. 2. Dargie W, Poellabauer C. Fundamentals of wireless sensor networks: theory and practice. John Wiley & Sons; 2010. 

3. 3. Yang K. Wireless sensor networks. 2014. 
Reference Books: 

4. 1. Khan S, Pathan AS, Alrajeh NA, editors. Wireless sensor networks: Current status and future trends. CRC press; 2016. 

5. 2. Gungor VQ, Hancke GP, editors. Industrial wireless sensor networks: Applications, protocols, and standards. Crc Press; 2013. 

6. 3. Forster A. Introduction to wireless sensor networks. John Wiley & Sons; 2016. 
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Department Computer Science And Engineering Semester VII 

Course Code CourseName 
CreditStructure MarksDistribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonom
y CS – 4106 Cryptography and Network Security Laboratory 0 0 2 1 70 30 100 

 
 
 

Course 
Objectives 

 To provide practical exposure to 
cryptographic algorithms and protocols. 

 To implement symmetric and asymmetric 
encryption techniques. 

 To understand and apply hashing and 
digital signatures. 

 To simulate network security protocols 
and mechanisms. 

 To develop skills in analyzing and 
securing communication systems. 

 
 
 

Course 
Outcomes 

CO1 Implement classical cryptographic techniques 
(substitution, transposition ciphers) 

Application 

CO2 
Apply symmetric key algorithms (DES, AES) 

Application 
/ Analysis 

CO3 
Implement asymmetric key algorithms (RSA, ECC) 

Application 
/ Analysis 

CO4 Demonstrate hashing and digital signature techniques Application 
CO5 

Simulate network security protocols (SSL/TLS, 
IPSec) and analyze their performance 

Analysis / 
Evaluation 

No. Cos 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 2 1 2 0 0 0 0 0 0 0 3 2 2 

2 CO2 3 3 3 2 2 1 0 0 0 0 0 0 3 3 3 

3 CO3 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

4 CO4 2 3 3 2 2 2 0 0 0 0 0 0 3 3 2 

5 CO5 2 3 3 2 2 3 0 0 0 0 0 0 3 3 3 

(Average) 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

SYLLABUS 

No. Content Hours COs 
I 

Implement substitution and transposition ciphers 
4 

CO1 

II Implement DES algorithm and analyze modes of operation 4 CO1 
III Implement AES algorithm and compare with DES 4 CO2 

IV 
Implement RSA algorithm for encryption and decryption 

4 
CO3 

V 
Implement Elliptic Curve Cryptography (ECC) 

4 
CO4 

VI 
Implement hashing algorithms (SHA, MD5) 

4 
CO4 

VII 
Implement digital signature scheme 

4 
CO5 

VIII 
Simulate SSL/TLS protocol for secure communication 

4 
CO1–CO5 

TotalHours 32  

Text Books: 
1. Behrouz A. Forouzan & D. Mukhopadhyay – Cryptography and Network Security, Tata McGraw-Hill Education, 3rd Edition, 2015. 

2. William Stallings – Cryptography and Network Security: Principles and Practice, Pearson, 8th Edition, 2023. 

3. Atul Kahate – Cryptography and Network Security, Tata McGraw-Hill Education, 4th Edition, 2019. 

Reference Books: 
1. Erschloe M. – Information Warfare: How to Survive Cyber Attacks, Osborne/McGraw Hill, 2001. 

2. Mandia K., Prosise C. – Incident Response: Investigating Computer Crime, Osborne/McGraw Hill, 2001. 

3. McClure S., Shah S., Shah S. – Web Hacking: Attacks and Defence, Addison-Wesley Professional, 2003. 

4. Smith R. E. – Authentication: From Passwords to Public Keys, Addison-Wesley, 2002. 
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Department Computer Science And Engineering Semester VII 

Course Code CourseName 
CreditStructure MarksDistribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonom
y CS – 4107 Internet and Web-Technology Laboratory 0 0 2 1 30 70 100 

 
 
 

Course 
Objectives 

 To provide hands-on experience in 
designing static and dynamic web pages. 

 To implement client-side and server-side 
programming concepts. 

 To integrate databases with web 
applications. 

 To expose students to modern web 
frameworks and tools. 

 To develop skills in debugging, testing, 
and securing web applications. 

 
 
 

Course 
Outcomes 

CO1 Design static web pages using HTML, CSS, 
JavaScript 

Application 

CO2 Develop dynamic web applications using server-side 
technologies (PHP, JSP, Node.js) 

Application 
/ Analysis 

CO3 Implement database connectivity and CRUD 
operations 

Application 

CO4 Apply AJAX and REST APIs for interactive 
applications 

Application 
/ Analysis 

CO5 
Demonstrate secure coding practices in web 
applications 

Analysis / 
Evaluation 

No. Cos 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 2 1 2 0 0 0 0 0 0 0 3 2 2 

2 CO2 3 3 3 2 2 1 0 0 0 0 0 0 3 3 3 

3 CO3 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

4 CO4 2 3 3 2 2 2 0 0 0 0 0 0 3 3 2 

5 CO5 2 3 3 2 2 3 0 0 0 0 0 0 3 3 3 

(Average) 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

SYLLABUS 

No. Content Hours COs 
I 

Create static web pages using HTML and CSS 
4 

CO1 

II Implement JavaScript for form validation and DOM manipulation 4 CO1 
III Develop a simple dynamic website using PHP/JSP 4 CO2 

IV 
Connect a web application to MySQL/MongoDB and perform CRUD operations 

4 
CO3 

V 
Implement AJAX-based interactive features 

4 
CO4 

VI 
Build REST API integration with a web application 

4 
CO4 

VII 
Secure a web application using authentication and session management 

4 
CO5 

VIII 
Mini Project: Full-stack web application combining client, server, and database 

4 
CO1–CO5 

TotalHours 32  

Text Books: 
1. Ivan Bayross – Web Enabled Commercial Application Development Using HTML, DHTML, JavaScript, Perl, CGI, BPB Publications, 4th Edition. 

2. Deitel & Deitel – Internet & World Wide Web: How to Program, Pearson, 5th Edition, 2012. 

3. Thomas A. Powell – Web Design: The Complete Reference, Tata McGraw Hill, 2010. 

Reference Books: 

1. Jeffrey C. Jackson – Web Technologies: A Computer Science Perspective, Pearson, 2007. 

2. Paul Dietel, Harvey Dietel, Abbey Dietel – AJAX, Rich Internet Applications and Web Development, Prentice Hall, 2008. 

3. Ramesh Bangia – Internet and Web Design, New Age International Publishers, 2007. 

4. William Stallings – Foundations of Modern Networking: SDN, NFV, QoE, IoT, and Cloud, Pearson, 2016. 
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CURRICULUM 

Programme B.Tech in Computer Science And Engineering  AcademicYearofRegulation 2025-26 

Department Computer Science And Engineering Semester VII 

Course Code CourseName 
CreditStructure MarksDistribution 

L T P C Continue 
Evaluation 

Viva Total Bloom’s 

taxonom
y CS – 4108 Introduction to IoT Laboratory 0 0 2 1 70 30 100 

 
 
 

Course 
Objectives 

 To provide hands-on experience with IoT 
hardware and software platforms. 

 To learn sensor interfacing and data 
acquisition techniques. 

 To implement IoT applications using 
microcontrollers and communication 
protocols. 

 To integrate IoT devices with cloud 
platforms. 

 To understand security and privacy 
aspects in IoT systems. 

 
 
 

Course 
Outcomes 

CO1 Interface sensors and actuators with microcontrollers 
(Arduino, Raspberry Pi, ESP32) 

Application 

CO2 Implement IoT communication protocols (MQTT, 
CoAP, HTTP) 

Application 
/ Analysis 

CO3 Collect, process, and visualize IoT data Application 
CO4 Integrate IoT devices with cloud platforms (AWS 

IoT, Azure IoT, Google Firebase) 
Application 
/ Analysis 

CO5 

Demonstrate secure IoT application development 
considering privacy and authentication 

Analysis / 
Evaluation 

No. Cos 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 2 1 2 0 0 0 0 0 0 0 3 2 2 

2 CO2 3 3 3 2 2 1 0 0 0 0 0 0 3 3 3 

3 CO3 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

4 CO4 2 3 3 2 2 2 0 0 0 0 0 0 3 3 2 

5 CO5 2 3 3 2 2 3 0 0 0 0 0 0 3 3 3 

(Average) 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

SYLLABUS 

No. Content Hours COs 
I 

Introduction to IoT kits: Arduino, Raspberry Pi, ESP32 
4 

CO1 

II Sensor interfacing: Temperature, Humidity, Motion, Light 4 CO1 
III Actuator control: Motors, Relays, LEDs 4 CO1 

IV 
Implement communication using MQTT and HTTP protocols 

4 
CO2 

V 
Data acquisition and visualization using Python/Node-RED 

4 
CO3 

VI 
Cloud integration: AWS IoT, Azure IoT Hub, Google Firebase 

4 
CO4 

VII 
IoT security: Authentication, Encryption, Secure communication 

4 
CO5 

VIII 
Mini Project: End-to-end IoT application (smart home, health monitoring, etc.) 

4 
CO1–CO5 

TotalHours 32  

Text Books: 
1. Arshdeep Bahga, Vijay Madisetti – Internet of Things: A Hands-On Approach, Universities Press, 2014. 

2. Raj Kamal – Internet of Things: Architecture and Design Principles, McGraw Hill, 2017. 

3. Cuno Pfister – Getting Started with the Internet of Things, O’Reilly Media, 2011. 

Reference Books: 

1. Adrian McEwen, Hakim Cassimally – Designing the Internet of Things, Wiley, 2013. 

2. Dietel & Dietel – IoT Programming with Python, Pearson, 2019. 

3. Pethuru Raj, Anupama C. Raman – The Internet of Things: Enabling Technologies, CRC Press, 2017. 

4. Honbo Zhou – The Internet of Things in the Cloud: A Middleware Perspective, CRC Press, 2012. 
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CURRICULUM 

Programme Bachelor of Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester VII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C Int Mid 
Sem 

END Total Bloom’s 

taxonomy 
CS - 410H Introduction to Blockchain technology 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

1. To introduce the fundamentals of 
blockchain technology and its 
architecture. 

2. To understand distributed ledger systems, 
consensus mechanisms, and 
cryptographic foundations. 

3. To explore smart contracts, decentralized 
applications (DApps), and blockchain 
platforms. 

4. To provide hands on exposure to 
blockchain programming and applications 
in various domains. 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Demonstrate understanding of blockchain architecture, 
distributed ledgers, and consensus mechanisms. 

Understanding 
& Applying 

CO2 Apply cryptographic techniques (hashing, digital 
signatures) in blockchain transactions. 

Applying & 
Analyzing 

CO3 Implement smart contracts and decentralized applications 
using blockchain platforms. 

Applying & 
Creating 

CO4 Analyze blockchain use cases in finance, supply chain, 
healthcare, and governance. 

Analyzing & 
Evaluating 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 3 2 2 0 2 0 0 0 0 0 0 2 2 1 1 

2 CO2 3 3 2 0 3 0 0 0 0 0 0 3 3 2 1 

3 CO3 3 3 3 0 3 0 0 0 0 0 0 3 3 2 1 

4 CO4 3 3 3 0 3 0 0 0 0 0 0 3 3 2 1 

(Average) 3.00 2.75 2.50 0.00 2.75 0.00 0.00 0.00 0.00 0.00 0.00 2.75 2.75 1.75 1.00 

SYLLABUS 

No. Content Hours COs 

 Introduction to blockchain, distributed ledger, peer to peer networks, consensus algorithms (PoW, PoS). 10 CO1 

 Cryptographic foundations: hashing, Merkle trees, digital signatures, public/private keys. 06 CO2 

 Smart contracts, Ethereum, Hyperledger Fabric, DApps development. 08 CO3 

 Blockchain applications: cryptocurrency, supply chain, healthcare, e governance, NFTs. 08 CO4 

 Challenges: scalability, security, privacy, interoperability, regulatory aspects. 08 CO4 

Total Hours 40  

Text Books: 
1. Narayanan, Arvind et al., Bitcoin and Cryptocurrency Technologies, Princeton University Press, 2016. 

2. Bashir, Imran., Mastering Blockchain, Packt Publishing, 2nd Edition, 2018. 

 

Reference Books: 

1. Swan, Melanie., Blockchain: Blueprint for a New Economy, O’Reilly Media, 2015. 

2. Dannen, Chris., Introducing Ethereum and Solidity, Apress, 2017. 

 

 



 

Semester - VIII 
Sl 
No 

Course Code Subject 
Category 

Course Title L T P C 

1 CS-421A 
CS-421B 
CS-421O# 

 

DSE11 Data Mining & Warehousing 
Introduction to Speech Processing   
Swayam/NPTEL 

 

3 0 0 3 

2 CS-422A 
CS-422B 
CS-422C 
CS- 422O# 

 

DSE12 Soft Computing 
Virtualization and Cloud Computing 
Advanced Java Programming 
Swayam/NPTEL 

 

3 0 0 3 

 CS-423A 
CS-423B 
CS-423O# 

DSE13 Software Project Management 
Pattern Recognition and Image Processing 
Swayam/NPTEL 

3 0 0 3 

3 CS-4201 AP2-07/ VAC7 Major Project-II 0 0 6 3 
4 CS-420H* HONS4 Real Time Operating System/ Swayam/NPTEL 3 0 0 3 

 Contact Hours 9 0 6  
 Total Credits  12 
 Total Credit with Hons*  15 
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 CURRICULUM 

Programme B.Tech 
 

Academic Year of Regulation 2024-25 

Department Computer Science and Engineering Semester VIII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom
’s 

taxon
omy 

CS-421A Data Mining & Warehousing 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1. Classical models and algorithms in data 
warehousing and data mining, 
 

 
2. Analysis of data, problem identification and 
application of appropriate models and algorithms. 
 
   
 3 Analysis of strengths and weaknesses of 
various methods and algorithms. 
  
 

 
 
 
 
 
 

Course 
Outcomes 

CO1 Learn implementation of classical algorithms in data 
mining and data warehousing 

Understa
nding/ 

Impleme
nting 

CO2 Learn to identify the application area of algorithms, and 
apply them 

Executin
g 

CO3 Learn clustering application and resent works in data 
mining. 

Apply 

No. COs 
Mapping with Program Outcomes (POs) Mapping with 

PSOs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO

2 
PSO3 

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

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

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

(Average) 3 3 2 0.6 1 0 0 0 0.6 0 0 0 3 2.3 1 

SYLLABUS 

No. Content Hours COs 
 
I 

Data Warehousing: Data warehousing Components –Building a Data warehouse –- Mapping the Data Warehouse to a 
Multiprocessor Architecture – DBMS Schemas for Decision Support –Data Extraction, Cleanup, and Transformation Tools 
–Metadata. 

 
8 

 
CO1 

II Business Analysis: Reporting and Query tools and Applications – Tool Categories – The Need for Applications – Cognos 
Impromptu – Online Analytical Processing (OLAP) – Need –Multidimensional DataModel–OLAPGuidelines–
MultidimensionalversusMultirelationalOLAP–CategoriesofTools– OLAP Tools and the Internet. 

8 CO2 

III DataMining:Introduction–Data–TypesofData–DataMiningFunctionalities–Interestingness of Patterns – Classification of 
Data Mining Systems – Data Mining Task Primitives –Integration of a Data Mining System with a Data Warehouse – 
Issues –Data Pre-processing 

8 CO3 

IV Association Rule Mining and Classification: Mining Frequent Patterns, Associations and Correlations–MiningMethods–
MiningVariousKindsofAssociationRules–CorrelationAnalysis–Constraint Based Association Mining – Classification and 
Prediction - Basic Concepts - Decision Tree Induction – Bayesian Classification – Rule Based Classification – 
Classification by Back propagation – Support Vector Machines – Associative Classification – Lazy Learners – Other 
Classification Methods –Prediction 

8  
CO2 

V Clustering and Applications and Trends in Data Mining: Cluster Analysis - Types of Data – Categorization of Major 
Clustering Methods – K-means – Partitioning Methods – Hierarchical Methods - Density-Based Methods –Grid Based 
Methods – Model-Based Clustering Methods – Clustering High Dimensional Data - Constraint – Based Cluster Analysis – 
Outlier Analysis – Data Mining Applications. 

8           CO3 

Total Hours 40  

Text Books: 
1. Matteo Golfarelli, Steffano Rizzi, Data Warehouse Design: Modern Principles and Methodologies, McGraw-Hill, 2009. 

2. Paulraj Ponniah,Data Warehousing Fundamentals, John Wiley & Sons, 2006.  

3. Ralph Kimball, Margy Ross, Warren Thornthwaite, Joy Mundy, Bob Becker,The Data Warehouse Lifecycle Toolkit, John Wiley & Sons, 2008. 

4. Jiawei Han and Micheline Kamber, Data Mining Concepts and Techniques, Elsevier, 2007. 

Reference Books: 

1. Ralph Kimball & Margy Ross, The Data Warehouse Toolkit: The Definitive Guide to Dimensional Modeling, 3rd Edition, John Wiley & Sons, 
2013. 

2. David Hand, Heikki Mannila, Padhraic Smyth, Principles of Data Mining, MIT Press, 2001. 
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Department Computer Science And Engineering Semester VII 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y 

CS – 421B Introduction to Speech Processing 3 0 0 3 20 30 50 100 

 
 
 

Course 
Objectives 

 To introduce the fundamentals of speech 
production and perception. 

 To study time-domain and frequency-
domain analysis of speech signals. 

 To understand feature extraction 
techniques for speech recognition. 

 To explore speech coding, synthesis, and 
recognition systems. 

 To provide knowledge of applications of 
speech processing in real-world systems. 

 
 
 

Course 
Outcomes 

CO1 
Understand the basics of speech production and acoustic 
phonetics 

Knowledge / 
Comprehensi
on 

CO2 Apply time-domain and frequency-domain methods for 
speech signal analysis 

Application 

CO3 Implement feature extraction techniques (MFCC, LPC, 
etc.) 

Application / 
Analysis 

CO4 Understand and analyze speech coding and synthesis 
techniques 

Analysis 

CO5 Explore speech recognition systems and applications 
(ASR, speaker identification) 

Evaluation / 
Application 

No. Cos 
MappingwithProgramOutcomes(POs) MappingwithPSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 2 1 2 0 0 0 0 0 0 0 3 2 2 

2 CO2 3 3 3 2 2 1 0 0 0 0 0 0 3 3 3 

3 CO3 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

4 CO4 2 3 3 2 2 2 0 0 0 0 0 0 3 3 2 

5 CO5 2 3 3 2 2 3 0 0 0 0 0 0 3 3 3 

(Average) 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

SYLLABUS 

No. Content Hours COs 
I 

Introduction: Speech production mechanism, acoustic phonetics, speech perception 8 CO1 

II Time-domain methods: Short-time energy, zero-crossing rate, autocorrelation 8 CO2 

III Frequency-domain methods: Fourier analysis, spectrogram, cepstrum analysis 8 CO2 

IV 
Feature extraction: LPC, MFCC, PLP, delta features 8 CO3 

V 
Speech coding and synthesis: Vocoders, formant synthesis, concatenative synthesis 6 CO4 

VI 
Speech recognition and applications: ASR systems, speaker recognition, speech interfaces 7 CO5 

TotalHours 45  

Text Books: 
1. Lawrence Rabiner, Ronald Schafer – Digital Processing of Speech Signals, Pearson, 2010. 

2. Thomas F. Quatieri – Discrete-Time Speech Signal Processing: Principles and Practice, Pearson, 2002. 

3. Ben Gold, Nelson Morgan – Speech and Audio Signal Processing, Wiley, 2000. 

Reference Books: 
1. Xuedong Huang, Alex Acero, Hsiao-Wuen Hon – Spoken Language Processing, Prentice Hall, 2001. 

2. Daniel Jurafsky, James H. Martin – Speech and Language Processing, Pearson, 3rd Edition, 2023. 

3. Douglas O’Shaughnessy – Speech Communication: Human and Machine, Universities Press, 2000. 
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Department Computer Science and Engineering Semester VIII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS-422A Soft Computing 3 0 0 3 20 30 50 100 
 
 

 
Course 

Objectives 

 
1. Learn the various soft computing 

frameworks. 
2. Be familiar with the design of various 

neural networks. 
3. Be exposed to fuzzy logic. 
4. Learn genetic programming. 

 
 

 
Course 

Outcomes 

CO1 Learn about soft computing techniques and their 
applications 

Remembering 
Understanding 

CO2 Analyze various neural network architectures Analyzing 

CO3 Understand perceptrons and counter-propagation 
networks. 

Understanding 

CO4 Define the fuzzy systems Understanding 

CO5 Analyze the genetic algorithms and their applications. Analyzing 

No. COs 
Mapping with Program Outcomes (POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 - 1 1 - - - - - - - 3 - - - 

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

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

4 CO4 2 3 2 2 - - - - - - - 3 - 2 - 

5 CO5 2 2 3 2 - - - - - - - 3 - 2 - 

(Average) 2.6 1.6 2.2 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3 0.0 1.6 0.0 

SYLLABUS 

No. Content Hours COs 
 

I 
Introduction: Artificial neural network: Introduction, characteristics- learning methods – taxonomy – Evolution of neural 
networks- basic models – important technologies – applications. Fuzzy logic: Introduction – crisp sets- fuzzy sets – crisp 
relations and fuzzy relations: cartesian product of relation – classical relation, fuzzy relations, tolerance and equivalence 
relations, non-iterative fuzzy sets. Genetic algorithm- Introduction – biological background – traditional optimization and 
search techniques – Genetic basic concepts. 

8 CO1 

II Neural Networks: McCulloch-Pitts neuron – linear separability – hebb network – supervised learning network: perceptron 
networks – adaptive linear neuron, multiple adaptive linear neurons, BPN, RBF, TDNN- associative memory network: 
auto-associative memory network, hetero-associative memory network, BAM, hop field networks, iterative auto-
associative memory network & iterative associative memory network– unsupervised learning networks: Kohonen self-
organizing feature maps, LVQ – CP networks, ART network. 

8 CO2 

III Fuzzy Logic: Membership functions: features, fuzzification, methods of membership value assignments- Defuzzification: lambda cuts 
– methods – fuzzy arithmetic and fuzzy measures: fuzzy arithmetic – extension principle – fuzzy measures – measures of fuzziness -
fuzzy integrals – fuzzy rule base and approximate reasoning: truth values and tables, fuzzy propositions, formation of rules-
decomposition of rules, aggregation of fuzzy rules, fuzzy reasoning-fuzzy inference systems-overview of fuzzy expert system-fuzzy 
decision making. 

8 CO4 

IV Genetic Algorithm: Genetic algorithm and search space – general genetic algorithm – operators – Generational cycle – 
stoppingcondition–constraints–classification–geneticprogramming–multileveloptimization–real life problem- advances in GA 8 CO5 

V Hybrid Soft Computing Techniques & Applications: Neuro-fuzzy hybrid systems – genetic neuro hybrid systems – genetic fuzzy 
hybrid and fuzzy genetic hybrid systems–simplified fuzzy ART MAP–Applications: A fusion approach of multispectral images with 
SAR, optimization of traveling salesman problem using genetic algorithm approach, soft computing-based hybrid fuzzy controllers. 

8 CO3 

TotalHours 40  

Text Books: 
1. Sivanandam N. S. and Deepa N. S, Principles of Soft Computing, Wiley India Pvt Ltd, 2018. 

2. Jang S. J., Sun T. C. and Mizutani E., Neuro-Fuzzy and Soft Computing, PHI / Pearson Education, 2015. 

3. Rajasekaran S. and Pai Vijayalakshmi, Neural Networks, Fuzzy Logic and Genetic Algorithm: Synthesis & Applications, Prentice-Hall of India Pvt. Ltd., 2013. 

Reference Books: 

1. George J. Klir, Ute St. Clair, Bo Yuan, Fuzzy Set Theory: Foundations and Applications, Prentice Hall, 2009. 

2. David E. Goldberg, Genetic Algorithm in Search Optimization and Machine Learning, Pearson Education India, 2013. 

3. Kosko Bart, Neural Network & Fuzzy System, PHI Publication, 2009. 
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Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom
’s 

taxon
omy 

CS – 422B Virtualization and Cloud Computing 3 0 0 3 20 30 50 100 

 
 
 
 
 
 

Course 
Objectives 

 
1.Introduction to Cloud Computing, cloud 
concepts 
2.Cloud service models including Iaas, Paas,   
Saas, and developing cloud based software 
applications 
3. Virtualization techniques 
4.  Cloud security 

 
 
 
 
 
 

Course 
Outcomes 

CO1 To learn how to use Cloud Services Understa
nding 

CO2 To implement Virtualization Impleme
nting 

CO3 To implement Task Scheduling algorithms. Impleme
nting 

CO4 Apply Map-Reduce concept to applications. Apply 

CO5 To build Private Cloud Organizi
ng 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

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

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

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

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

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

(Average) 1.4 2 2 0.4 1.8 0 0.2 0 0.6 0.2 0.6 1 2.2 2 1.4 

SYLLABUS 

No. Content Hours COs 
 
I 

Introduction Definitions, Characteristics of cloud computing, Advantages and disadvantages of cloud computing, 
Cloud computing Vs Grid computing, Cloud computing Vs Distributed computing, Cloud computing Vs Cluster 
Computing. 

 

8  
CO1 

II Virtualization Basic concept– Hypervisor- Types of virtualization- hardware, operating system, server, storage- 
Features of virtualization- Advantages and disadvantages of different types of virtualization. 

 
8 CO2 

III Cloud Architecture Types of deployment models-Private, Public , Hybrid, Community, Types of service models-
Iaas, PaaS, SaaS. 

 
8 CO3 

IV Cloud storage architecture Evolution of storage technology, storage models, file systems and database, 
distributed file systems, general parallel file systems. Google file system, Apache Hadoop, BigTable, Megastore, 
Amazon Simple Storage Service(S3). 

 

8  
CO4 

V Cloud Security Cloud vulnerabilities-Threats to cloud confidentiality-VM cross attack, Malicious Sys Admin- 
Defense mechanism-Co residency detection, No Hype-Threats to cloud integrity- data loss/manipulation, 
dishonest computation- Defense Mechanism-Provable Data Possession (PDP), Proof of Irretrievability, Dynamic 
PDP. 
 

8 CO5 

TotalHours 40  

Text Books: 
1. Kai H, Geoffry C. F, Jack J. D,  Distributed and Cloud Computing, Elsevier, 2013. 

2. Dan C M., Cloud Computing, Theory and Practice, Elsevier, 2017. 

3. Arshadeep B, Vijay M, Cloud Computing, A Hands on approach, University Press, 2014 

Reference Books: 

1. Anthony T V, Toby J V, Robert E, Cloud Computing, A Practical Approach, McGraw Hill, 2009 

2. Buyya R K, Christen V, Tammarai S, Mastering Cloud Computing, Foundations and Application Programming, Elsevier, 2013. 
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Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS – 422C Advanced Java Programming 3 1 0 3 20 30 50 100 
 
 
 

Course 
Objectives 

 
1. Able to interact with a database using java-

programming language. 
2. Able to write generic programs with the 

usage of collection framework APIs 
3. Able to design a web application using 

various J2EE constructs such as servlets 
and JSPs. 

 
 
 

Course 
Outcomes 

CO1 How to interact with a relational database using java 
programming language. 

Understand 
Level 

CO2 How to write generic java programs. Understand 
Level 

CO3 
 

Writing server side programs using java technology. 
 

Analyze 
Level 

 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 1 3 1 1    2 1 2 3 2 2 2 

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

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

(Average) 1.66 2 2.3 1.66 1.66    2 1.66 2.66 2 2 1.66 2 

SYLLABUS 

No. Content Hours COs 
 
 
I 

JDBC Architecture, a Relational Database Overview, Processing SQL Statements with JDBC 
Establishing a Connection, Connecting with Data Source Objects, Handling SQL Exceptions, 
Retrieving and Modifying Values from Result Sets, Using Prepared Statements, Using Transactions, 
Using Row Set Objects 

 

12 CO1 

 
II 

Generics & Collection Framework APIs. Introduction to Design Patterns: the Factory Design Pattern, 
the Singleton Design Pattern. 

 
05 CO2 

 
III 

Why use Servlets & JSPs: an introduction to web servers & clients, HTML, HTTP Protocol, HTTP 
GET and POST requests, HTTP responses. Web App Architecture: high level overview.  

A ModelView-Controller (MVC) overview and example, life cycle of a servlet, request & response 
objects, Init Parameters and Servlet Config, JSP init parameters, Context init parameters, attributes 
and listeners, session management. 

 

12 CO3 

 
IV 

Create a simple JSP using “out” and a page directive, JSP expressions, variables, and declarations, 

implicit objects, The Lifecycle and initialization of a JSP, other directives. Scriptless JSP: Standard 
actions, Expression Language, The EL implicit objects & EL functions, using JSTL. 

 

11 CO3 

TotalHours 40  

Text Books: 
1. Dietel, Deitel, Java How to Program, Pearson Education, 10th Ed., 2015. 

2. Andrew S Tanenbaum, Albert S Woodhull, Operating System Design & Implementation, Pearson Education, 2011, 3rd ed. 

3. M. Dhamdhere, Operating Systems: A Concept-based Approach, Tata McGraw- Hill Education, 2006, 2nded 

Reference Books: 

1. Bryan B, Kathy S, Bert B, Head First Servlets & JSPs, O’REILLY, 2nd Ed., 2008. 

2. Eric F, Elisabeth F, Kathy S, Bert B, Head First Design Patterns, O’REILLY, 1stEd., 2004. 
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CURRICULUM 

Programme Bachelor of  Technology in Computer Science and Engineering Academic Year of Regulation 2025-26 

Department Computer Science and Engineering Semester VIII 

Course Code Course Name 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 
taxonomy CS – 423A Software Project Management 3 0 0 3 20 30 50 100 

 
 
 
 

Course 
Objectives 

 
1. Deliver successful software projects that 

support organization's strategic goals, 
2. Match organizational needs to the most 

effective software development model, 
3. Plan and manage projects at each stage of 

the software development life 
cycle(SDLC), 

4. Create project plans that address real-
world management challenges, 

5. Develop the skills for tracking and 
controlling software deliverables. 

 
 
 
 

Course 
Outcomes 

CO1 Understand various aspects of project management Understanding 
Remembering 

CO2 Work in software project management projects. Understanding 
Applying 

CO3 Understand requirements of a project plan Understanding 
Applying 

CO4 Group of tasks performed in a definable time period 
in order to meet a specific set of objectives. 

Applying 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 1 1 3 - - - - - - - - 2 - 1 - 

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

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

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

(Average) 1.5 1.5 2.25 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 2.5 0.5 0.75 0.5 

SYLLABUS 

No. Content Hours COs 
I Fundamentals: Conventional Software Management – Evolution of Software Economics – Improving Software 

Economics – Conventional versus Modern Software Project Management. 
10 CO1 

II Software Management Process Framework: Lifecycle Phases – Artifacts of the Process – Model Based Software 
Architectures – Workflows of the Process – Checkpoints of the Process. 

10 CO2 

III Software Management Disciplines: Iterative Process Planning – Organization and Responsibilities – Process Automation 
– Process Control and Process Instrumentation – Tailoring the Process. 

10 CO3 

IV Managed And Optimized Process: Data Gathering and Analysis – Principles of Data Gathering – Data Gathering Process 
– Software Measures – Data Analysis – Managing Software Quality – Defect Prevention. Case Studies: COCOMO Cost 
Estimation Model – Change Metrics – CCPDS– R. 

10 CO4 

TotalHours 40  

Text Books: 
1. Walker R, Software Project Management A Unified Framework, Pearson Education,2004 

2. Humphrey W, Managing the software process, Addison Wesley, 1989. (Unit IV) 

3. Ramesh G, Managing Global Projects, Tata McGraw Hill, 2001. 

4. Bob H, Mike C, Software Project Management, 3rd Edition, Tata McGraw Hill, 2004. 

Reference Books: 

1. Robert T. F, Donald F. S, Linda S, Quality Software Project Management, Prentice Hall Professional, 2002 

2. Robert B K, Software Project Management: Measures for Improving Performance, Management Concepts, 2006 

3. Kelkar S. A, Software project management: a concise study, PHI Learning Pvt. Ltd., 2012 
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CURRICULUM 

Programme B.Tech in Computer Science And Engineering  AcademicYearofRegulation 2025-26 

Department Computer Science And Engineering Semester VII 

Course Code CourseName 
Credit Structure Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonom
y 

CS – 423B Pattern Recognition and Image Processing 3 0 0 3 20 30 50 100 

 
 
 

Course 
Objectives 

 To introduce the fundamentals of pattern 
recognition and classification. 

 To study statistical, structural, and neural 
approaches to pattern recognition. 

 To understand image formation, 
enhancement, and restoration techniques. 

 To explore feature extraction and image 
segmentation methods. 

 To provide knowledge of applications of 
pattern recognition and image processing 
in real-world systems.. 

 
 
 

Course 
Outcomes 

CO1 Understand the basics of pattern recognition and 
classification techniques 

Knowledge / 
Comprehensio
n 

CO2 Apply statistical and structural methods for pattern 
recognition 

Application 

CO3 Implement neural network and machine learning 
approaches for classification 

Application / 
Analysis 

CO4 Understand and apply image enhancement, 
restoration, and segmentation techniques 

Application / 
Analysis 

CO5 
Explore applications of pattern recognition and image 
processing in computer vision and biometrics 

Evaluation / 
Application 

No. Cos 
Mapping with Program Outcomes( POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO
2 

PSO3 

1 CO1 3 3 2 1 2 0 0 0 0 0 0 0 3 2 2 

2 CO2 3 3 3 2 2 1 0 0 0 0 0 0 3 3 3 

3 CO3 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

4 CO4 2 3 3 2 2 2 0 0 0 0 0 0 3 3 2 

5 CO5 2 3 3 2 2 3 0 0 0 0 0 0 3 3 3 

(Average) 3 3 3 2 2 2 0 0 0 0 0 0 3 3 3 

SYLLABUS 

No. Content Hours COs 
I 

Introduction: Basics of pattern recognition, classification, discriminant functions, decision boundaries 7 CO1 

II Statistical methods: Bayesian classifiers, maximum likelihood estimation, nearest neighbor rule 7 CO2 
III Structural and syntactic methods: Pattern grammars, string matching, fuzzy logic approaches 6 CO2 

IV 
Neural approaches: Perceptron, multilayer neural networks, SVM, decision trees 7 CO3 

V 
Image processing fundamentals: Image formation, enhancement, restoration, filtering 6 CO4 

VI 
Image segmentation and feature extraction: Edge detection, region growing, morphological operations 6 CO4 

VII 
Applications: Computer vision, biometrics, medical imaging, OCR 4 CO5 

Total Hours 43  

Text Books: 
1. Sergios Theodoridis, Konstantinos Koutroumbas – Pattern Recognition, Academic Press, 4th Edition, 2009. 

2. Rafael C. Gonzalez, Richard E. Woods – Digital Image Processing, Pearson, 4th Edition, 2018. 

3. Duda, Hart, Stork – Pattern Classification, Wiley, 2nd Edition, 2001. 

Reference Books: 
1. Bishop C. M. – Pattern Recognition and Machine Learning, Springer, 2006. 

2. Jain, Kasturi, Schunck – Machine Vision, McGraw Hill, 1995. 

3. Shapiro, Stockman – Computer Vision, Prentice Hall, 2001. 
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CURRICULUM 

Programme Real Time Operating System Academic Year of Regulation 2025-26 

Department Computer Science &Engineering Semester VIII 

Course Code Course Name 
Credit Structure  Marks Distribution 

L T P C INT MID END Total Bloom’s 

taxonomy CS – 420H Real Time Operating System 3 1 0 3 20 30 50 100 
 
 
 

 
Course 

Objectives 

 
1. Evaluate the nature of real-time systems in 

appropriate terminology. 
2. Critically evaluate the real-time 

characteristics of a system to assist in 
deciding which software or kernel is 
appropriate for a problem. 

3. Interpret and compare the design of a real 
time system in a range of formats. 

4. Evaluate advanced real-time system areas, 
including scheduling and distributed. 

5. Formulate judgements and synthesize 
conclusions following completion of 
researchinto a real- time system topic. 
 

 
 
 

 
 
Course 

Outcomes 

 
 
CO1 

 
 

1. Participant with basics of real-time operating 
systems 

 
 

Understand 
Level 

 
 
CO2 
 

 
 

2. Give the participant knowledge and skills 
necessary to develop software for embedded 

 
 

Analyze 
Level 

 

No. COs 
Mapping with Program Outcomes(POs) Mapping with PSOs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 
1 CO1 2 1 3 2 1 2  3 2 1 2 3 2 2 3 

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

(Average) 2 1.5 2.5 2.5 1.5 2.5  3 2.5 1.5 2.5 2 2 1.5 3 

SYLLABUS 

No. Content Hours COs 
 
 
I 

 
Introduction to Operating System: Computer Hardware Organization, BIOS and Boot Process, 
Multi-threading concepts, Processes, Threads, Scheduling.  
 

10 CO1 

 
II 

Basics of real-time concepts: Terminology: RTOS concepts and definitions, real-time design 
issues, examples, Hardware Considerations: logic states, CPU, memory, I/O, Architectures, RTOS 
building blocks, Real-Time Kernel  

 

12 CO1 

 
III 

Mutex: creating, deleting, prioritizing mutex, mutex internals Inter-process communication: 
buffers, mailboxes, queues, semaphores, deadlock, priority inversion, Pipes  

 
8 CO2 

 
IV 

Memory Management: process stack management, run-time buffer size, swapping, overlays, 
block/page management, replacement algorithms, real-time garbage collection  
Kernel Design Issues: structure, process states, data structures, inter-task communication 
mechanism, Linux Scheduling 

 

10 CO2 

Total Hours 40  

Text Books: 
1. 1. Hermann K, Real-Time Systems: Design Principles for Distributed Embedded Applications, Springer Science & Business Media, 2011.  

2. Philips A. L, Real-Time System Design and Analysis, John Wiley & Sons, 2004.  

3. Doug A, Linux for Embedded and Real-Time Applications, Newnes, 2012.  

4. Albert M. K, Cheng, Real-Time Systems: Scheduling, Analysis, and Verification‖, John Wiley & Sons, 2003. 

Reference Books: 

1. Francis C, Joëlle D, Claude K, Zoubir M, Scheduling in Real-Time Systems, John Wiley & Sons, 2002.  

2. Joseph M, Real-Time Systems Specification, Verification and Analysis. Prentice Hall, 1996.  

3. Krishna C. M., Shin K. G, Real-Time Systems, McGraw-Hill, 1997.  

4. Labrosse J. J., Micro C O S The Real Time Kernel, Newnes, 2002. 

 


