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S/n Course code Course Title Semester L T P C 

1 CS – 210M 

 

Object Oriented Programming 3rd 3 0 0 3 

2 CS – 220M Theoretical Foundations of Computer 

Science and Algorithm 

4th 3 0 0 3 

3 CS – 310M Digital Logic and Computer 

Architecture 

5th 3 0 0 3 

4 CS – 320M Computer Systems and Software 

Engineering 

6th 3 0 0 3 

5 CS – 410M AI Database 7th 3 0 0 3 

6 CS – 420M Minor project 8th 0 0 10 5 

       20 
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CURRICULUM 

Programme Minor Degree in Computer Science and Engineering Academic Year of Regulation 2024-25 

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 – 210M 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


 

 

 

 

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 Minor Degree in Computer Science and Engineering Academic Year of Regulation 2024-25 

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 – 220M Theoretical Foundations of Computer Science 

and Algorithm 

3 0 0 3 20 30 50 100 

 

 

 

 

 

 

Course 

Objectives 

1. To Understand the fundamental mathematical 

logics of computer science and Engineering. 

2. Ability to analyze the performance of 

algorithms. 

3. Ability to choose appropriate algorithm design 

techniques for solving problems. 

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 Apply the concepts of set theory, relations and functions in 

the context of various fields of computer science e.g. 

Database, Automata, Compiler etc 

 

CO2 Apply graph theory concepts for designing solutions of 

various computing problems e.g. shortest path, graph 

coloring, job Sequencing etc 

 

CO3 
 Apply algorithmic principles for solving a given problem. 

 

CO4 Identify, formulate and design an efficient solution to a 

given problem using appropriate data structure and 

algorithm design technique. 

 

CO5 
 Apply algorithmic principles for solving a given problem. 

 

CO6   

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 CO2                

3 CO3                

4 CO4                

5 CO5                

6 CO6                

(Average)                

SYLLABUS 

No. Content Hours COs 

I Formal Logic, Sets, Combinatorics, Probability, Number Theory, Graphs, Trees, Graph Algorithms 

 08 CO1 

II Regular Languages: Deterministic finite automata, Non-deterministic finite automata, Regular Expression; Context Free 

Languages; Turing machine. 
06 CO2 

III 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. 

 

06 CO3 

IV Divide and Conquer: Basic method, use, Examples: Merge sort, Quick Sort, Binary Search, etc. 

Greedy Method: Basic method, use, Examples: Knapsack problem, Job sequencing with deadlines, minimum spanning 

tree (Prim's and Kruskal's algorithms), etc. 

 

06  

CO4 

V Dynamic Programming: Basic method, use, Examples: matrix-chain multiplication, all pair shortest paths, single-

source shortest path, travelling Salesman problem, etc.  

Backtracking: Basic method, use, Examples: Eight queens problem, Graph coloring problem, and Hamiltonian problem, 

etc.  

Branch and Bound: Basic method, use, Examples: The 15-puzzle problem, etc. 
 

04 CO5 

VI 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 06 CO6 

Total Hours 36  

Text Books: 

1. Rosen, K. H., Discrete Mathematics and Its Applications with Combinatorics and Graph Theory, Tata McGraw-Hill, 2008 

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

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

Reference Books: 

1. Lipschutz, S. and Lipson, Discrete Mathematics, Tata McGraw-Hill, 2009. 

2. S.Baase ―Computer algorithms : introduction to design and analysis‖, Pearson Education India, 2009. 
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CURRICULUM 

Programme Minor Degree in Computer Science and Engineering Academic Year of Regulation 2024-25 

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 – 310M Digital Logic and Computer Architecture 

 

3 0 0 3 20 30 50 100 

 

 

 

 

 

 

Course 

Objectives 

1.   

 

 

 

 

 

Course 

Outcomes 

CO1 understand the advantages of using different number 

systems, describe different binary codes, summarize 

representation methods of negative numbers 

 

CO2 apply basic laws & De Morgan’s theorems to simplify 

Boolean expressions, summarize sum-of-products and 

product-of-sum representations, demonstrate digital circuits 

using Karnaugh Map 

 

CO3 understand behavior of Flip-Flops and Latches, summarize 

the concepts of Shift Registers, demonstrate the working of 

Counters 

 

CO4 understand the Basic Structure of Computers, concept of 

Basic Computer Organization and describe about Central 

Processing Unit 

 

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 CO2                

3 CO3                

4 CO4                

5 CO5                

6 CO6                

(Average)                

SYLLABUS 

No. Content Hours COs 

I Number Systems and Codes:  Decimal, Binary, Octal, and Hexa-decimal number systems and their conversions, ASCII code, 

Excess-3 code, Gray code, Complement representation of negative numbers: Signed Magnitude, One’s complement method, Two’s 

complement method, Binary Arithmetic.  
 

04 CO1 

II Boolean Algebra Boolean operations: Boolean functions, algebraic manipulations, min-terms and max-terms, sum-ofproducts and 

product-of-sum representations, two-input logic gates, NAND/NOR implementations, Minimization of Boolean functions using 

Karnaugh map, don't-care conditions, prime implicants, Tabular Method. 

 

10 CO2 

III Combinational Logic Design: Analysis of combinational circuits, Design Procedure – Binary Adder, Subtractor, BCD Adder, 

multiplier, comparator, decoders, encoders, multiplexers, demultiplexers, Code Converters.  10 CO3 

IV Sequential Circuits: Latches: RS latch and JK latch, Flip-flops: RS, JK, D, T flip flops, Master-slave flip flops, Edge-triggered flip-

flops. Shift registers, Universal Shift register, ripple counters, synchronous counters, Ring counter, Johnson counter, Up-Down counter.  
10  

CO4 

V Computer Organization: Organization and Architecture, Structure and Function, Computer Components, Bus Interconnection, 

Processor Organization, Register Organization. Instruction codes, Computer instructions, Memory reference instructions, Instruction 

Cycle. Stack organization, instruction formats, addressing modes, program control. 
 

10 CO5 

Total Hours 44  

Text Books: 

1. M. Moris Mano, Computer Systems Architecture, 3rd Edition, Pearson Education, 2007. 

2. William Stallings, Computer Organization and Architecture: Designing for Performance, 10th Edition, Pearson Education, 2016. 

 

Reference Books: 

1. M. Moris Mano, Computer Systems Architecture, 3rd Edition, Pearson Education, 2007 

2. Anand Kumar, Switching Theory and Logic Design, 2nd Edition, PHI, 2014 
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CURRICULUM 

Programme Minor Degree in Computer Science and Engineering Academic Year of Regulation 2024-25 

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 – 320M Computer Systems and Software Engineering 3 0 0 3 20 30 50 100 

 

 

 

 

 

 

Course 

Objectives 

1.   

 

 

 

 

 

Course 

Outcomes 

CO1   

CO2   

CO3 
 

 

CO4   

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 CO2                

3 CO3                

4 CO4                

5 CO5                

6 CO6                

(Average)                

SYLLABUS 

No. Content Hours COs 

I Introduction and Process Scheduling:  organization of computer systems, operating systems, and networks; Processes and threads 

and their scheduling, synchronization, deadlocks in concurrent processes. 06 CO1 

II Memory Management: Memory management basics, demand paging and virtual memory implementation; File system design and 

implementation. 
10 CO2 

III Basics of digital communication: Digital transmission of data, modulation; Multiplexing; Data link control with sliding window 

protocols, error control. 10 CO3 

IV Networks: Local area networks, Ethernet, wireless networks; Concepts of switched networks; Internet addressing and 

routing algorithms; Transport protocols, UDP, TCP, flow control, congestion control; Application layer protocols such as DNS, SSL, 

Web. 
10  

CO4 

V Introduction to Software Engineering: software engineering principles, life cycle; Requirement specification: 

styles, operational and descriptive. 
05 CO5 

VI Verification: testing, validation; Software reuse: design patterns; Software management; Software Modelling: UML 
04 CO6 

Total Hours 45  

Text Books: 

1.  A. Silberschatz, P. B. Galvin and G. Gagne, Operating System Concepts, 8th Ed, Wiley India,2009. 

2. A. S. Tanenbaum, Computer Networks, 4th Ed, Pearson India, 2003. 

3. R S Pressman, Software Engineering: A Practitioner's Approach, 7/e, McGraw-Hill, 2010.  

Reference Books: 

1. W. Stallings, Data and Computer Communications, 8th Ed, Pearson India, 2007. 

2. W. Stallings, Operating Systems: Internals and Design Principles, 6th Ed, Pearson India, 2009.  

3. S Bennett, S McRobb and R Farmer, Object Oriented Systems Analysis and Design Using UML, 2/e, Tata McGraw-Hill, 2004.  

 






