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The Vision of the University: 
To be a renowned and globally recognized university giving importance to academic 
excellence with the latest technology, research, innovation, and entrepreneurial attitude. 

 

The Mission of the University: 
M1: To create an innovative and committed workforce to cater to the nation's societal, 

environmental, and economic needs. 
M2: To promote education and research globally at par with international standards. 

M3: To prepare future leaders with the latest skills to become entrepreneurs or employable. 

M4: To support and uplift the meritorious students of this tribal area and to represent them 

as ambassadors in all forums as a part of our social responsibility. 

 

 

 
The Vision of the Department: 
To cultivate globally skilled and innovative computing professionals, researchers, and 

entrepreneurs who will excel and contribute meaningfully to the knowledge-based economy 

and society. 

The Mission of the Department: 
M1: To offer high-grade, value-based Post-graduate and Doctoral programs in the field of 

Computer Applications. 

M2: To provide conducive environment so as to achieve excellence in teaching-learning, 
research and development activities. 

M3:   To bridge the gap between industry and academia by framing curricula and syllabi 

based on industrial and societal requirements. 

M4: To offer suitable platforms for nurturing innovative talents, professions competently, 

practicing ethical values, and fostering lifelong learning through collaborative and 

interdisciplinary activities. 

http://www.giet.edu/
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Master of Computer Applications(MCA) 
Program me Education Objectives (PEO): Itis 

 
that 

the
 
graduates 

passing the 

05to 10D years after 

MCA degree envisioned in will 
achieve the following objectives   and accomplishments 

having passed the MCA degree:- 
PEO 
PEO1 

 
 
Detailed Statement offtthe 

 

PEO 

 

 
 
Computer 

 

 

Science and 

To prepare post graduates with a 

Applications in order to build 

 

strong 

in 

foundation 

PE02 
successfulcareers. 

soft
skills. To equip students with analytical, 

design, development,
 

 

problems 

PEO3 To empower studentsin finding innovative 
 
solutions 

tothe real-world 

PEO4 
in collaboration with industry and professional societies. in our students for 

To inculcate 
entrepreneurship, 

 
managerial skills 

and team 
work 

PEO5 
the betterment of individual and society at large.

 

To produce post graduates who are ethical, socially 
responsible 

learners. 

and 
 

lifelong 

Programme  Outcomes  (POs):It is envisioned that the graduates   passing out the MCA degree 
will be able to possess the following Gaduate Attributes and demonstrate related 

competencies: 

1 
PO1 (Foundation Knowledge): Applyknowledge  mathematics,programminglogic 

and coding fundamentals for solution   architecture and problem-solving. 

2. PO2 (Problem Analysis): Identify, review, formulate and analyse problems for 

primarily focusing on customer requirements using critical thinking frameworks. 

3. PO3 (Developmentof Solutions): Design, develop and investigate problemswith as 
an innovative approach for solutions incorporatingESG/SDG goals. 

4. PO4 (Modern Tool Usage): Select, adapt andapply modern computational tools such 

as development of algorithms with an understanding of the limitations including human 
biases. 

5. POS (Individual and Teamwork): Function and communicate effectively as an 
individual or ateam leader in diverseand 

multidisciplinary groups. Use methodologies 
such as agile. 

6. PO6 (Project Management and Finance): Usethe principles of project management 

Such as scheduling, work breakdown structure   and be conversant with the principles of
 

Finance for profitable project management. 

7. PO7 (Ethics): Commit to professional ethics in managing software projects with 
financial aspects. Learn to use new technologies for cyber security and insulate 
customers from malware 

8. POS (Life-long learning): Change managementSkills and the ability to learm. keepup 
with contemporary technologies and ways of working. 

Select, adapt 

computational toolssuch as development of algorithms with an 

limitationsincluding human biases. 
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Program Specific Outcomes (PSO): 

PSO1: Ability to understand and apply knowledge on software application analysis, design 

and development. 

PSO2: Utilize skills and knowledge for computing practice, committed to social, ethical 

and legal values. 

PSO3: Ability to work with the latest computing technologies and pursue careers in the IT 

industry/ consultancy/ research and development, teaching and allied areas. 
 

POs & PSOs Mapping: 
 

POs: PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

PSOs: PSO3 PSO2 PSO1 PSO2 PSO1 PSO2 PSO3 PSO3 
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Master of Computer Applications (MCA) R-23 
Syllabus Structure for Post Graduate Programme 

First Year [1st Semester] 

 

 

 

 

 

 

 

 

 

 

 

 
First Year [2nd Semester] 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23201 Design and Analysis of Algorithms 4 - - 4 

2. MCA23202 Object Oriented Programming using 
JAVA 

4 - - 4 

3. MCA23203 Computer Networks 4 - - 4 

4. MCA23204 Theory of Computation 4 - - 4 

5. MCA2321* *Professional Elective-I 4 - - 4 

LAB Course 

6. MCA23206 Design and Analysis of Algorithms LAB - - 2 1 

7. MCA23207 Object Oriented Programming using 
JAVA LAB 

- - 2 1 

8. MCA23208 Computer Networks LAB - - 2 1 

Total 20 0 6 23 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23101 C Programming and Data Structures 4 - - 4 

2. MCA23102 Operating Systems 4 - - 4 

3. MCA23103 Database Management Systems 4 - - 4 

4. MCA23104 Computer System and Architecture 4 - - 4 

5. MCA23105 Discrete Mathematics 4 - - 4 

LAB Course 

6. MCA23106 C Programming and Data Structures 
LAB 

- - 2 1 

7. MCA23107 Operating Systems (LINUX) LAB - - 2 1 

8. MCA23108 Database Management Systems LAB - - 2 1 

Total 20 0 6 23 
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* Professional Elective-I (Choose any one) 

Sl. 
No. 

Course Code Title of the Course 
Hours / Week 

Credits 
L T P 

1. MCA23211 Cloud Computing 4 - - 4 

2. MCA23212 Data Warehousing and Data Mining 4 - - 4 

3. MCA23213 Computer Graphics 4 - - 4 

4. MCA23214 Wireless Sensor Networks 4 - - 4 

5. MCA23215 Real-Time System 4 - - 4 

6. MCA23216 Computer Based Optimization 
techniques 

4 - - 4 

7. MCA23217 Management Information System 4 - - 4 
 

Second Year [3rd Semester] 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23301 Internet and Web Technology 4 - - 4 

2. MCA23302 Python Programming 4 - - 4 

3. MCA23303 Software Engineering 4 - - 4 

4. MCA23304 Artificial Intelligence 4 - - 4 

5. MCA2332* **Professional Elective-II 4 - - 4 

LAB Course 

6. MCA23306 Internet and Web Technology LAB - - 2 1 

7. MCA23307 Python Programming LAB - - 2 1 

8. MCA23308 Software Engineering LAB - - 2 1 

9. MCA23309 Industrial Training / Internship - - 2 1 

Total 20 0 8 24 

 

 

**Professional Elective-II (Choose any one) 

Sl. 
No. 

Course Code Title of the Course 
Hours / Week 

Credits 
L L L 

1. MCA23321 Cryptography and Network Security 4 - - 4 

2. MCA23322 Mobile Computing 4 - - 4 

3. MCA23323 Compiler Design 4 - - 4 

4. MCA23324 Quantum Computing 4 - - 4 

5. MCA23325 Machine Learning 4 - - 4 

6. MCA23326 Computer Vision 4 - - 4 

7. MCA23327 Software Project Management 4 - - 4 
 

 

Second Year [4th Semester] 
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Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1 MCA2343* ***Professional Elective-III 4 - - 4 

2 MCA23402 Technical Seminar and Report Writing - - 4 2 

3 MCA23403 Major Project Work / Dissertation - - 28 14 

Total 4 0 32 21 

 

 

*** Professional Elective-III (Choose any one) 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1 MCA23431 Soft Computing 4 - - 4 

2 MCA23432 Cyber Security 4 - - 4 

3 MCA23433 Introduction to Data Science 4 - - 4 

4 MCA23434 Internet of Things 4 - - 4 

5 MCA23435 Block Chain Technology 4 - - 4 

6 MCA23436 Natural Language Processing 4 - - 4 

7 MCA23437 Entrepreneurship Development 4 - - 4 

 

 

SEMESTER & COURSE-WISE DISTRIBUTION OF CREDITS AND MARKS 

Master of Computer Applications (MCA) R-23 

 

MCA First Year - 1st Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 

 

Course Code 
 

Title of the Course 
Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional Core 

Courses 
MCA23101 C Programming and Data Structures 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23102 Operating Systems 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23103 Database Management Systems 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23104 Computer System and Architecture 4 - - 4 40 60 100 - - 100 4 

Basic Science 

Courses 
MCA23105 Discrete Mathematics 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23106 

C Programming and Data Structures 

LAB 
- - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23107 Operating Systems (LINUX) LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23108 Database Management Systems LAB - - 2 1 - - - 100 100 100 1 

Total 20  6 23 200 300 500 300 300 800 23 
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MCA First Year - 2nd Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 

 

Course Code 
 

Title of the Course 
Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional Core 

Courses 
MCA23201 Design and Analysis of Algorithms 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23202 

Object Oriented Programming using 

JAVA 
4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23203 Computer Networks 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23204 Theory of Computation 4 - - 4 40 60 100 - - 100 4 

Professional 

Elective Courses 
MCA2321* *Professional Elective - I 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23206 

Design and Analysis of Algorithms 

LAB 
- - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23207 

Object Oriented Programming using 

JAVA LAB 
- - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23208 Computer Networks LAB - - 2 1 - - - 100 100 100 1 

Total 20  6 23 200 300 500 300 300 800 23 

 

 

 

 
 

MCA Second Year - 3rd Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 

 

Course Code 

 

Title of the Course 
Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional Core 

Courses 
MCA23301 Internet and Web Technology 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23302 Python Programming 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23303 Software Engineering 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23304 Artificial Intelligence 4 - - 4 40 60 100 - - 100 4 

Professional 

Elective Courses 
MCA2332* **Professional Elective-II 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23306 Internet and Web Technology LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23307 Python Programming LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23308 Software Engineering LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23309 Industrial Training / Internship 

  
2 1 - - - 100 100 100 1 

Total 20  8 24 200 300 500 400 400 900 24 
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MCA Second Year - 4th Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 

 

Course Code 
 

Title of the Course 
Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional 

Elective Courses 
MCA2343* ***Professional Elective - III 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23402 

Technical Seminar and Report 

Writing 
- - 4 2 - - - 100 100 100 2 

Professional Core 

Courses 
MCA23403 Major Project Work / Dissertation - - 28 14 - - - 300 300 300 14 

Total 4  32 20 40 60 100 400 400 500 20 

 

 
 PROFESSIONAL ELECTIVES COURSES *  

* Elective-I (Choose any one) ** Elective-II (Choose any one) *** Elective-III (Choose any one) 

Sl. 

No. 
Course Code Title of the Course 

Sl. 

No. 
Course Code Title of the Course 

Sl. 

No. 
Course Code Title of the Course 

1 MCA23211 Cloud Computing 1 MCA23321 
Cryptography and Network 

Security 
1 MCA23431 Soft Computing 

2 MCA23212 Data Warehousing and Data Mining 2 MCA23322 Mobile Computing 2 MCA23432 Cyber Security 

3 MCA23213 Computer Graphics 3 MCA23323 Compiler Design 3 MCA23433 Introduction to Data Science 

4 MCA23214 Wireless Sensor Networks 4 MCA23324 Quantum Computing 4 MCA23434 Internet of Things 

5 MCA23215 Real-Time System 5 MCA23325 Machine Learning 5 MCA23435 Block Chain Technology 

6 MCA23216 
Computer Based Optimization 

techniques 
6 MCA23326 Computer Vision 6 MCA23436 Natural Language Processing 

7 MCA23217 Management Information System 7 MCA23327 Software Project Management 7 MCA23437 Entrepreneurship Development 

 

 

 

SEMESTER-WISE DISTRIBUTION OF CREDITS AND MARKS 

 
 
 

Year 

 
 

Semester 

THEORY LAB GRAND TOTAL 

No. of 

Courses 

 
Credits 

Continuous 

Internal 

Evaluation 

Semester 

End 

Examination 

Total 

Theory 

Marks 

No. of 

LAB 

 
Credits 

Continuous 

Internal 

Evaluation 

Total 

LAB 

Marks 

 
Credits 

 
Marks 

1st 

Year 

I Sem 5 20 200 300 500 3 3 300 300 23 800 

II Sem 5 20 200 300 500 3 3 300 300 23 800 

2nd 

Year 

III Sem 5 20 200 300 500 4 4 400 400 24 900 

IV Sem 1 4 40 60 100 2 16 400 400 20 500 

Total 16 64 640 960 1600 12 26 1400 1400 90 3000 
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MCA – R-23 Detailed Syllabus 
First Year [1st Semester] 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23101 C Programming and Data Structures 4 - - 4 

2. MCA23102 Operating Systems 4 - - 4 

3. MCA23103 Database Management Systems 4 - - 4 

4. MCA23104 Computer System and Architecture 4 - - 4 

5. MCA23105 Discrete Mathematics 4 - - 4 

LAB Course 

6. MCA23106 C Programming and Data Structures 

LAB 

- - 2 1 

7. MCA23107 Operating Systems (LINUX) LAB - - 2 1 

8. MCA23108 Database Management Systems LAB - - 2 1 

Total 20 0 6 23 

 
 

SEMESTER & COURSE-WISE DISTRIBUTION OF CREDITS AND MARKS 

Master of Computer Applications (MCA) R-23 

MCA First Year - 1st Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 

 

Course Code 
 

Title of the Course 
Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional Core 

Courses 
MCA23101 C Programming and Data Structures 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23102 Operating Systems 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23103 Database Management Systems 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23104 Computer System and Architecture 4 - - 4 40 60 100 - - 100 4 

Basic Science 

Courses 
MCA23105 Discrete Mathematics 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23106 

C Programming and Data Structures 

LAB 
- - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23107 Operating Systems (LINUX) LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23108 Database Management Systems LAB - - 2 1 - - - 100 100 100 1 

Total 20  6 23 200 300 500 300 300 800 23 
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Course Code Title of the Course L T P C QP 

MCA23101 C Programming and Data Structures 4 0 0 4 A 

Prerequisite: Logic building, Programming Language 

Course Educational Objectives: 

CEO1 To develop programming for solving problems using decision structures and 
loops, applications using arrays, and solving scientific problems using functions. 

CEO2 To design applications using function and Recursion. 

CEO3 To design applications using Data Structure concepts. 

CEO4 To design applications using static and dynamic concepts. 

CEO5 To design applications using sorting and searching. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Formulate simple algorithms for arithmetic and logical problems and translate them 
into C programs. 

CO2 To develop programs, understand and analyze their complexity. 

CO3 To understand and develop programs using functions and recursions 

CO4 To develop programs using pointers and structures and understand their 
functionality. 

CO5 To develop a program using data structure concepts. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 1 2 2    2 2 1 

CO2 3 3 2 3 3    2 2 1 

CO3 3 3 2 3 3    2 2 1 

CO4 3 3 2 4 4    2 2 1 

CO5 3 3 3 3 3    2 2 1 

Avg. 3 3 2 3 3    2 2 1 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23101 C Programming and Data Structures 4 0 0 4 A 

UNIT: I 09 Hours 

Representation of Algorithm, Flowchart/Pseudo-code with examples. From algorithms to 

programs; source code. 

Introduction to C: Variables, Keywords, Tokens, Control Structures, Loops: writing 

programs and evaluating loops, While, do-while and for loop, break, continue, and nested 

loop. 
Arrays: Concept, Declaration and Manipulation of Arrays, One Dimensional, 

Multidimensional Array and their Applications, Memory Calculation, Sparse Matrixes 

UNIT: II 09 Hours 

http://www.giet.edu/
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Functions: Functions (including using built-in libraries), Parameter passing in functions, 

call by value, Passing arrays to functions: the idea of call by reference function Recursion 

Examples. 

Pointers: Idea of pointers, Defining pointers, Use of Pointers in self-referential structures, 

notion of linked list (no implementation) 
Structure & Union: Structures, Defining Array of Structures, Pointers to Structures, Union. 

UNIT: III 09 Hours 

Introduction to Data Structures: Classification of Data Structures and Abstract Data 

Types. 

Stacks and Queues: Introduction to Stack & Queues, Operations on Stacks and Queues, 

Applications of Stack and Queues. 
Linked Lists: Single Linked Lists, Double Linked Lists, Circular Linked Lists, Linked 
Stacks & Queues. 

UNIT: IV 09 Hours 

Trees: Terminology, Representation, Binary Trees, Binary Search Trees, Searching, 

Insertion and Deletions Operations in a Binary Search Tree, Height Balanced Trees, B-Trees, 

Application of Trees. 

Graphs: Terminology, Representation, Graph Traversal, Shortest Path Problems. 

UNIT: V 09 Hours 

Searching and Sorting Techniques: Linear and Binary Search, Bubble Sort, Insertion Sort, 

Selection Sort, Quick Sort, Merge Sort, Comparison of Sorting Techniques. 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. E. Balagurusamy, “Programming  in ANSI C”, 4th edition, 2007, McGraw-Hill 

Publication, New Delhi. 
2. Data Structures using C - Reema Thareja, Oxford University Press. 

3. Data Structure and Algorithms - G. A. V. Pai, McGraw Hills Education India 

Reference Books: 

1. K. R. Venugopal, S.R. Prasad, “Mastering C”, Tata McGraw-Hill Education India. 

2. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data 
Structures in C”, Second Edition, 2008, Universities Press Pvt. Ltd. Hyderabad. 

3. Seymour, Lipchitz. “Data Structures with C.” TMH (2010). 

http://www.giet.edu/
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Course Code Title of the Course L T P C QP 

MCA23102 Operating Systems 4 0 2 4 A 

Pre-Requisite: Data Structures, Basics of computer and programming language. 

Course Educational Objectives: 

CEO1 To make the students understand the structure and implementation of modern 
operating systems, virtual machines, and their applications. 

CEO2 To summarize techniques for achieving process synchronization and managing 

resources like memory and CPU in an operation system. 

CEO3 To compare and contrast the common algorithms used for both pre-emptive and 

non-pre-emptive scheduling of tasks in operating systems (such as priority, 
performance comparison, and fair-share schemes). 

CEO4 To know the process of handling deadlock. 

CEO5 To know the concepts of memory management. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the architecture and functionalities of modern OS. 

CO2 Understand and apply the algorithms for scheduling. 

CO3 Understand and apply the algorithms for resource management 

CO4 Apply semaphores and monitors for classical and real-world scenarios 

CO5 Understand and apply different memory management techniques. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 1 1 2 2    2 1 2 

CO2 1 1 2 3 2    2 3 2 

CO3 1 2 2 3 2    2 2 2 

CO4 1 3 3 4 2    2 2 2 

CO5 1 3 2 3 2    2 2 2 

Avg. 1 2 2 3 2    2 2 2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23102 Operating Systems 4 0 2 4 A 

UNIT: I 09 Hours 

 

Introduction to Operating System: Functions, Characteristics, Structures - Simple Batch, 

Multi programmed, timeshared, Personal Computer, Parallel, Distributed Systems, Real- 

Time Systems, System components, Operating-System services, System Calls, Virtual 

Machines. 

Process and CPU Scheduling: Process concepts and scheduling, Operation on processes, 

Cooperating Processes, Threads, and Interprocess Communication, Scheduling Criteria, 

Scheduling Algorithm, Multiple -Processor Scheduling. 

http://www.giet.edu/
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UNIT: II 09 Hours 

 

Process Management and Synchronization: The Critical Section Problem, 

Synchronization Hardware, Semaphores, Classical Problems of Synchronization, monitors. 

Deadlocks: System Model, Dead locks Characterization, Methods for Handling Deadlocks 

Deadlock Prevention, Deadlock Avoidance, Deadlock Detection, and Recovery from 
Deadlock. 

UNIT: III 09 Hours 

 

Memory Management: Logical versus Physical Address Space, Swapping, Contiguous 
Allocation, Paging, Segmentation, Segmentation with Paging, Demand Paging, Page 

Replacement, Allocation of Frames, Thrashing. 

UNIT: IV 09 Hours 

 

File System Interface and Implementation - Access methods, Directory Structure, File 

System mounting, Protection, File System Structure and implementation, Allocation 

methods, Free-space Management, Directory Management, Directory Implementation, 
Efficiency and Performance. 

UNIT: V 09 Hours 

 

I/O Management: Disk structure, disk scheduling, disk management, swap space 
management, RAID Structure, I/O software and its types, I/O Hardware, Application of I/O 
Interface, 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Silberschatz& Galvin: Operating System Concept, Wiley, Latest Edition. 

2. Milan Milenkovic: Operating Systems, Tata McGraw – Hill, Latest Edition. 

3. William Stallings: Operating Systems, PHI, Latest Edition. 

Reference Books: 

1. Yashawant Kanetkar: Unix Shell Programming, BPB. 

2. A.S. Tanenbaum: Modern Operating Systems, latest edition Pearson/PHI. 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23103 Database Management System 4 0 2 4 A 

Pre-Requisite: A student should have a basic idea of programming and file systems. 

Course Educational Objectives: 

CEO1 Summarize the concepts of database objects; enforce integrity constraints on a 
database using RDBMS. 

CEO2 Use Structured Query Language (SQL) for database manipulation 

CEO3 Design simple database systems for some application to interact with databases 

CEO4 Implement normalization algorithms using database design theory for different 
applications 

CEO5 Analyze and implement transaction processing, concurrency control and database 

recovery protocols in databases. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Identify and Classify the concepts of Database Management system, Data models 
and architecture of database, ER to Relational mapping concepts. 

CO2 Applying The constraints in database using different query languages like- 

relational algebra and calculus, SQL and QBE for Implementing the Data 
definition and data manipulate languages in Database. 

CO3 Compare the different normal forms to Apply normalization process to construct 
consistent Database. 

CO4 Design and Develop the Database with concurrency control and recovery 
strategies to make complete Database without confliction and anomalies in 
concurrent access environment. 

CO5 Able to use modern tools to interact with the database using basic SQ commands. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 3 2 2 2    2 2 3 

CO2 2 2 2 3 2    2 3 3 

CO3 2 2 3 2 2    2 3 3 

CO4 2 2 3 3 2    2 1 3 

CO5 2 3 3 3 2    2 1 3 

Avg. 2 2.4 2.4 2.6 2    2 2 3 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23103 Database Management System 4 0 2 4 A 

UNIT: I 09 Hours 

 

Introduction: Introduction to Database Systems, Advantages of database system over 

traditional file system, Basic concepts & Definitions, Database users, Database Languages, 
Database System Architecture, Schemas, Sub Schemas, Instances, Database Constraints, 3- 
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level Database Architecture, Data Abstraction, Data Independence, Mappings, Structure, 
Components & Functions of DBMS, Data Models. 

UNIT: II 09 Hours 

 

Relational Model: Structure of relational databases, Domains, Relations, Relational 

algebra– fundamental operators and syntax, Relational algebra queries, Tuple relational 

calculus. 

Entity-Relationship Model: Basic concepts, Design process, Constraints, Keys, Design 

issues, 
E-R Diagrams, weak entity sets, Extended E-R features – Generalization, Specialization, 

Aggregation, Reduction to E-R database schema. 

UNIT: III 09 Hours 

 

Relational Database Design: Functional Dependency – Definition, Trivial and non-trivial 

FD, Closure of FD set, Closure of attributes, Irreducible set of FD, Normalization – 1NF, 

2NF, 3NF, Decomposition using FD- Dependency preservation, BCNF, Multi- valued 

dependency, 4NF, Join dependency. 

UNIT: IV 09 Hours 

 

Transaction Management: Transaction processing and concurrency control: Transaction 

concepts, Properties of transaction, Concurrency control, Locking and Timestamp-methods 

for concurrency control schemes. Database Recovery System, Types of Data Base failure & 

Types of Database Recovery, Recovery techniques. 

UNIT: V 09 Hours 

 

Query Processing & Query Optimization: Query processing and optimization: Evaluation 

of Relational Algebra Expressions, Query optimization, Query cost estimation 

Detailed Storage Architecture: RAID, Storage Access, File & Record Organization, File 

Organizations & Indexes, Order Indices, B+ Tree Index Files, Hashing Data Dictionary. 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Abraham Silberschatz, Henry F. Korth and S. Sudarshan, “Database Systems 
Concepts”, McGraw-Hill Education, New Delhi 

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

Pearson Education Inc., New Delhi. 

Reference Books: 

1. Hector Garcia-Molina, Jeffrey D. Ullman, Jenniffer Widom, “Database Systems: A 

Complete Book”, Pearson Education Inc., New Delhi. 
2. C. J. Date “An Introduction to Database Systems”, Pearson Education Inc., New 

Delhi. 
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Course Code Title of the Course L T P C QP 

MCA23104 Computer System and Architecture 4 0 0 4 A 

Pre-Requisite: Basic Knowledge of Computer Systems. 

Course Educational Objectives: 

CEO 1 Understand basics of Computer Organization, concepts of program as sequences 
and operation of computers. 

CEO 2 Apply architectural and organizational features of computer system components 
conforming to their design requirements; 

CEO3 Solve qualitative and quantitative problems on design principles of sequential as 
well as parallel processing systems using appropriate methods. 

CEO4 determine performance complexities of sequential and parallel processing systems 
in solving practical problems. 

CEO5 Understand the taxonomy of Multiprocessor architecture. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 
Understand the fundamentals of Computer Organization and apply the same to 
explain the operation of computers 

CO2 Identifies functionalities and computing resources of computer systems 

CO3 
Understand the fundamentals of memory systems and cache Memories and apply 
the same in designing memory and cache memory. 

CO4 Understand the concepts of Pipeline. 

CO5 Understand the concepts of Multiprocessor architecture 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 3 2 2 2    2 3 3 

CO2 3 2 3 3 2    2 3 3 

CO3 3 2 3 3 2    2 3 3 

CO4 3 2 3 3 2    2 3 3 

CO5 3 2 2 3 2    2 3 3 

Avg. 3 2.2 2.6 2.8 2    2 3 3 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23104 Computer System and Architecture 4 0 0 4 A 

UNIT: I 09 Hours 

 

Fundamentals of Computer Design: Basic architecture of the computer, Functional units, 

Operational concepts, Bus structures, Von Neumann Concept. 

Basic Processing: Instruction code, Instruction set, Instruction sequencing, Instruction 

Cycle & Execution Cycle, Instruction format, addressing modes, Micro instruction, Data 
path and control path design, Micro programmed vs. Hardwired controlled unit, RISC vs. 

CISC. 
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UNIT: II 12 Hours 

 

Digital Electronics: Arithmetic: Design of ALU, Number system, Binary arithmetic, 

Addition and Subtraction of signed numbers, Multiplication of Positive numbers, Signed 

operand multiplication, Division, Floating point number representation and arithmetic 

boolean algebra, Digital Logic, Truth Tables, K map, Flip – Flop. 

Memory–Hierarchy Design: Memory Hierarchy, RAM, ROM, Flash drives, Cache 

memory organization, Mapping techniques, Virtual memory, Associative Memory, Page 
Table, Page Replacement, and Memory Interleaving. 

UNIT: III 08 Hours 

 

Input/output: Accessing I/O devices, I/O mapped I/O, Programmed I/O, Memory Mapped 
I/O, Interrupt Driven I/O, Standard I/O interfaces, Synchronous and Asynchronous Data 

transfer, DMA data transfer. 

UNIT: IV 08 Hours 

 

Pipeline and Parallel Processing: Introduction to Parallel processing, Flynn’s 

Classification, Pipelining, Arithmetic Pipeline, Instruction Pipeline, Four-segment 

Instruction Pipeline, Data Dependency, Handling of Branch Instructions, Super Scalar 

processors, Vector Processing, and Array Processors. 

UNIT: V 08 Hours 

 

Multiprocessors: Characteristics of Multiprocessors, Interconnection structures, Inter- 

processor arbitration, Inter-processor communication and synchronization, Challenges of 

Parallel Processing, Centralized Shared memory architectures. 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 

Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Mano. M. “Computer System and Architecture” (3rd Ed) (PHI). 

2. Computer Architecture by Hwang and Briggs. (MGH). 

3. Fundamentals of Computer Organization by M V L N Raja Rao; SciTech publ. 

4. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, “Computer Organization”, 5th 

Edition, McGraw-Hill Education India 

Reference Books: 

1. William Stalling, “Computer Organization and Architecture”, Pearson Education 

2. J. P. Hayes, “Computer Architecture and Organization", MGH 

3. A.S. Tananbaum, “Structured Computer Organization”, Pearson Education 
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Course Code Title of the Course L T P C QP 

MCA23105 Discrete Mathematics 4 0 0 4 A 

Pre-Requisite: Fundamental of sets, Basic algebraic equations. 

Course Educational Objectives: 

CEO1 To know logical equivalence and to apply it in various proofs. 

CEO2 To know about relation and recurrence relation. 

CEO3 To learn about groups, rings, and fields. 

CEO4 To study Boolean Algebra and its properties, Lattices. 

CEO5 To know about Graphs and trees. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 
Know how to express a logical sentence using predicates and quantifiers and solve 
simple mathematical proofs. 

CO2 Execute the recurrence relation technique to solve problems. 

CO3 Analyze recurrence relation by generating functions and groups, 

CO4 
Evaluate Boolean functions and simplify the Boolean expression by using the 
property of Boolean algebra and knowing algebraic structures and Lattices. 

CO5 Interpret the problems that can be formulated in terms of graphs and trees. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 2 2    2 3 3 

CO2 2 2 2 3 2    3 2 3 

CO3 2 2 2 3 3    2 3 3 

CO4 2 2 3 3 2    3 2 3 

CO5 1 2 3 3 3    2 3 3 

Avg. 1.8 2 2.6 2.8 2.4    2.4 2.6 3 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23105 Discrete mathematical structure 4 0 0 4 A 

UNIT: I 09 Hours 

 

Mathematical Logic & Set Theory: Propositional logic, Logical Equivalence, Predicate 

Calculus, Quantifiers Statement Calculus, Nested Quantifiers, Proof methods and Strategies, 

Sequences and Summations, Mathematical Induction, Recursive definition and structural 
induction. 

UNIT: II 09 Hours 

 

Recurrence Relation: Recurrence relation, Solution to recurrence relation, Generating 

functions, Inclusion and exclusion principle, Relation and their properties, Closure of 

relations, Equivalence relations, Partial order relations 
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UNIT: III 09 Hours 

 

Boolean Algebra & Lattices: Algebraic systems, principles of duality, basic properties of 

algebraic systems defined by lattices, Lattices, Distributive and complementary lattices, Sub- 

lattices,   Boolean Lattices and Boolean Algebra,   Boolean Functions and Boolean 
Expressions. 

UNIT: IV 09 Hours 

 

Group Theory: Introduction to Group, Abelian Group, Semigroups, Monoids, Groups, 

Subgroups, Permutation groups, Normal subgroups, rings, integral domains and fields, 

Homomorphism, Isomorphism. 

UNIT: V 09 Hours 

 

Graph Theory: Basic Definitions, Some Special Graphs, Matrix Representation of Graphs, 

Paths and circuits, Eulerian and Hamiltonian Graphs, connected graphs, Planar graph, Graph 

coloring, Trees: Spanning Trees, Rooted trees, Binary Trees, Spanning Tree, Minimum 

Spanning tree, Kruskal's algorithm, Prim’s algorithm, Tree Traversal. 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Kenneth H Rosen, Discrete mathematics and its applications, Tata Mc Graw-Hill 
publication. 

2. C.L Liu, D.P Mohapatra, Elements of Discrete mathematics: a computer Oriented 
approach, Mc Graw Hill Education Private Limited. 4th edition 

Reference Books: 

1. J.P Tremblay and Manohar, Discrete mathematical structures with application to 

computer science, Tata Mc Graw Hill. 

2. N. Deo, Graph Theory and Applications to Engineering and Computer Science, 

Prentice Hall of India 
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PRACTICAL / LABORATORY 

Course Code Title of the Course L T P C QP 

MCA23106 C Programming and Data Structures LAB 0 0 2 1 A 

Pre-Requisite: Basic programming languages and sound knowledge of mathematics. 

Course Educational Objectives: 

CEO1 Students will be able to develop C programs for simple applications using basic 
constructs. 

CEO2 Students will be able to develop C programs for simple applications using Arrays 

and Strings 

CEO3 Students will be able to develop C programs involving Functions, Recursion, and 
Pointers 

CEO4 Students will be able to develop C programs on stack, Queue, Linked list 

CEO5 Students will be able to develop C programs on Sorting and Searching 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Identify the need and use of programming in real world environment. 

CO2 Improve the understanding of using data types, variables and arithmetic operations 
in programming. 

CO3 Understand the concept of functions and pointer. In addition, resolve real world 
problems using functions and pointers. 

CO4 Understand and apply the concepts of data structures. 

CO5 Understand and apply concepts of Sorting and searching. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 2 3 3 2    2 3 2 

CO2 1 3 2 3 3    3 3 3 

CO3 2 3 2 3 3    2 3 2 

CO4 2 3 3 3 2    3 3 3 

CO5 2 3 3 3 3    3 3 2 

Avg. 1.6 2.8 2.6 3 2.6    2.6 3 2.4.2 

 

SYLLABUS 

Course Code Title of the Course 
L T P C 

Q 
P 

MCA23106 C Programming and Data Structures LAB 0 0 2 1  

List of Experiments: 

Simple Programs using c: 

1. Find Area, Perimeter of Square & Rectangle. 

2. Find max. Among 3 nos. 

3. Check leap year 

Programs using Loop: 

4. Factorial of Number 

5. Prime Number. 
6. Perfect Number. 
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7. Armstrong Number. 

8. Floyd’s Triangle 

Function Programs: 

1. Simple Function Problems. 

2. Function with call by reference 

3. Recursion function e.g., sum of digit, reverse of digit 

4. Fibonacci Series 

5. Inter conversion of Decimal, Binary & Hexadecimal no. 

1. LCM & GCD of numbers 

Array & Structure Operations: 

1. Insert & delete an element at given location in array. 

2. Transpose of matrices 

3. Multiplication of matrices 

4. Display upper & lower diagonal of matrices 

5. Array of Structure e.g. student result, Employee pay slip, Phone bill 

Data Structure Programs: 

1. ADT Stack implementation and use it for evaluation of post-fix expression. 

2. Conversion of prefix expression into post-fix form using recursion. 

3. Implementation of circular queue (using array) with menu options like insert, delete, 
display and exit. 

4. Implementation of a priority queue (using pointers) and use it to organize student 

records prioritized by marks. 

5. Implementation of ADT doubly linked circular list to hold strings and use it for 

organizing a sequence of cities constituting at our program. 

6. Implementation of a binary search tree with menu options: Construct a tree, insert 

anode, delete anode, traverse and display preorder, in order and post order sequence 

of its nodes. 

7. Implementation of di-graphs using adjacency matrix and find the transitive closure 

using Warshall’s algorithm. 

8. Implementation of a weighted graph and find minimal cost spanning tree using 

PRIM’s Algorithm. 

9. Generate 70 random integers in each range and sort them using quick sort. Apply 

both binary search and Interpolation search to locate a given integer and compare 

the search algorithms based on the number of comparisons / probes required or a 

successful as well as unsuccessful search. 
10. Implementation of Sorting and Searching 
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Course Code Title of the Course L T P C QP 

MCA23107 Operating System LAB 0 0 2 1 A 

Pre-Requisite: Knowledge of Basic programming languages. 

Course Educational Objectives: 

CEO1 List the basic commands of Unix operating system and use them in Linux 
environment. 

CEO2 Understand commands related to process control and  apply them to manage 

processes. 

CEO3 Understand the concepts of control structure, loops, case and functions in shell 
programming and apply them to create shell scripts. 

CEO4 Associate the concepts of arrays with Linux and apply them to create, compile and 
execute C programs in Linux terminal 

CEO5 Compare different editors (vi, gedit, nano) and use them to create shell script and 
C program for given problem 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Discover Linux commands for working with Linux Environment. 

CO2 Appraise the Process Management algorithms, Process Management system calls, 
Inter Process Communication and CPU Scheduling algorithms 

CO3 Create programs using systems calls for memory management and File 
Management in C programming, also simulate Deadlock avoidance algorithm 

using C. 

CO4 Create programs for memory management. 

CO5 Create programs for Page Replacement algorithms. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 2 3 1 2    2 3 2 

CO2 2 2 2 2 3    2 3 3 

CO3 3 3 2 3 3    2 3 2 

CO4 2 3 3 2 2    2 3 2 

CO5 3 2 3 2 3    2 3 2 

Avg. 2.2 2.4 2.6 2 2.6    2 3 2.2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23107 Operating System LAB (Linux) 0 0 2 1 A 

List of Experiments: 

1. Write a C program to simulate the following non-preemptive CPU scheduling 

algorithms to find turnaround time and waiting time. a) FCFS b) SJF c) Round Robin 

(pre-emptive) d) Priority 

2. Write a C program to simulate Multi-Level Feedback Queue Scheduling algorithm 

considering the following scenario. All the processes in the system are divided into 
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two categories – System processes and User processes. System processes are to be 

given higher priority than user processes. Use FCFS scheduling for the processes in 

each queue. 

3. Write a C program to simulate the MVT and MFT memory management techniques. 

4. Write a C program to simulate the following Contiguous Memory allocation 

techniques a) Worst-fit b) Best-fit c) First-fit 

5. Write a C program to simulate Paging technique of Memory management. 

6. Write a C program to simulate Bankers algorithm for the purpose of deadlock 

avoidance. 

7. Write a C program to simulate Disk scheduling algorithms a) FCFS b) SCAN c) 

CSCAN 

8. Write a C program to simulate Page replacement algorithms a) FIFO b) LRU c) LFU 

9. Write a C program to simulate Page replacement algorithms a) Optimal 

10. Write a C program to simulate Producer-Consumer problem using semaphores. 

11. Write a C program to simulate the concept of Dining-Philosophers problem 
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Course Code Title of the Course L T P C QP 

MCA23108 Database Management System LAB 0 0 2 1 A 

Pre-Requisite: Knowledge of Database concepts 

Course Educational Objectives: 

CEO1 Apply the database concepts, technology and create the relations by 
specifying primary and foreign keys. 

CEO2 Construct a database by using data definition, data manipulation, and control 

languages. 

CEO3 Design a Database application and retrieve the values with the help of queries 
using SQL. 

CEO4 Implement, analyze and evaluate the project developed for an application 

CEO5 Learn and Implement projects 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 The student becomes able to design a database and include integrity constraints in 
it for data storage. 

CO2 The student can analyze a problem based on its data requirements. 

CO3 The student can design the structure of the tables based on the given problem 

CO4 The student becomes well versed in using oracle tool (SQL PLUS) for designing 
database solutions. 

CO5 The student can understand the basics of database design and its core principles and 

apply them for application software development. The student can construct the 
database using any SQL commands 

 

CO-PO & PSO Mapping 

Cos 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 3 2    3 2 2 

CO2 2 2 3 3 3    3 3 3 

CO3 3 3 2 3 3    3 2 2 

CO4 3 3 3 3 2    3 3 2 

CO5 3 2 3 3 3    2 3 3 

Avg. 2.6 2.4 2.8 3 2.6    2.8 2.6 2.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23108 Database Management System LAB 0 0 2 1  

Sl. No. Name of the LAB Experiment 

1. Implementation of DDL commands of SQL with suitable examples 

• Create table 

• Alter table 

• Drop Table 

2. Implementation of DML commands of SQL with suitable examples 

• Insert 

• Update 
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 • Delete 

3. Implementation of different types of function with suitable examples 

• Number function 

• Aggregate Function 

• Character Function 

• Conversion Function 

• Date Function 

4. Implementation of different types of operators in SQL 

• Arithmetic Operators 

• Logical Operators 

• Comparison Operator 

• Special Operator 

• Set Operation 

5. Implementation of different types of Joins 

• Inner Join 

• Outer Join 

• Natural Join etc. 

6. Study and Implementation of 

• Group By & having clause 

• Order by clause 

• Indexing 

7. Study & Implementation of 

• Sub queries 

• Views 

8. Study & Implementation of different types of constraints. 

9. Study & Implementation of Database Backup & Recovery commands. Study & 
Implementation of Rollback, Commit, Savepoint. 

10. • Creating Database /Table Space 

• Managing Users: Create User, Delete User 

• Managing roles: Grant, Revoke. 

11. Study & Implementation of PL/SQL. 

12. Study & Implementation of SQL Triggers. 
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MCA – R-23 Detailed Syllabus 
First Year [2nd Semester] 

Sl. 

No. 

Course 

Code 
Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23201 Design and Analysis of Algorithms 4 - - 4 

2. MCA23202 Object Oriented Programming using JAVA 4 - - 4 

3. MCA23203 Computer Networks 4 - - 4 

4. MCA23204 Theory of Computation 4 - - 4 

5. MCA2321* *Professional Elective-I 4 - - 4 

LAB Course 

1. MCA23206 Design and Analysis of Algorithms LAB - - 2 1 

2. MCA23207 Object Oriented Programming using JAVA 
LAB 

- - 2 1 

3. MCA23208 Computer Networks LAB - - 2 1 

Total 20 0 6 23 

 

* Professional Elective-I (Choose any one) 

Sl. 
No. 

Course 

Code 
Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23211 Cloud Computing 4 - - 4 

2. MCA23212 Data Warehousing and Data Mining 4 - - 4 

3. MCA23213 Computer Graphics 4 - - 4 

4. MCA23214 Wireless Sensor Networks 4 - - 4 

5. MCA23215 Real-Time System 4 - - 4 

6. MCA23216 Computer Based Optimization Techniques 4 - - 4 

7. MCA23217 Management Information System 4 - - 4 

 

MCA First Year -  2nd Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 

 

Course Code 

 

Title of the Course 
Hours Per Week THEORY PRACTICA 

Total 

Marks L T P C CIE SEE Total CIE Total 

Professional Core 

Courses 
MCA23201 Design and Analysis of Algorithms 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23202 

Object Oriented Programming using 

JAVA 
4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23203 Computer Networks 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23204 Theory of Computation 4 - - 4 40 60 100 - - 100 4 

Professional 

Elective Courses 
MCA2321* *Professional Elective - I 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23206 

Design and Analysis of Algorithms 

LAB 
- - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23207 

Object Oriented Programming using 

JAVA LAB 
- - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23208 Computer Networks LAB - - 2 1 - - - 100 100 100 1 

Total 20  6 23 200 300 500 300 300 800 23 
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SYLLABUS 

 

 

Course Code Title of the Course L T P C QP 

MCA23201 Design and Analysis of Algorithms 4 0 0 4 A 

Prerequisite: Programming Skill, Data Structure, Discrete Mathematics 

Course Educational Objectives: 

CEO1 Understand the essential concepts of algorithm design and their analysis 

Analyze the asymptotic performance of different algorithms. 

CEO2 Analyze the efficiency of alternative algorithmic solutions to the problem. 

CEO3 Understand different algorithm paradigms like Divide and Conquer, Dynamic 

Programming. 

CEO4 Synthesize efficient algorithms in everyday engineering design situations. 
  

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand and analyze worst-case running times of algorithms using asymptotic 

notation. 

CO2 Describe different algorithm design techniques and identify the appropriate one 

based on the situation. 

CO3 Design the algorithms for a different approach and evaluate the time complexity. 

CO4 Apply the String matching and Backtracking algorithm to solve the problems. 

CO5 Apply the Branch & Bound and approximation algorithm to a time-consuming 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 3 2    3 2 2 

CO2 2 2 3 3 3    3 3 3 

CO3 3 3 2 3 3    3 2 2 

CO4 3 3 3 3 2    3 3 2 

CO5 3 2 3 3 3    2 3 3 

Avg. 2.6 2.4 2.8 3 2.6    2.8 2.6 2.4 

 

SYLLABUS 
Course Code Title of the Course L T P C QP 

MCA23201 Design and Analysis of Algorithms 4 0 0 4 A 

UNIT: I 09 Hours 

 

Introduction: Introduction to Algorithm, Definition, Characteristics of the algorithm, 

Performance Analysis of Algorithms: Space and Time Complexity, Best, average, and 

Worst-Case, Correctness of Algorithms, Growth of Functions, Asymptotic Notations and 

Types, limit theorem. Recurrences: Solution of recurrences by Substitution, Iteration, 

Master, Recursion Tree, and Change of variable method, Mathematical analysis for 

Recursive and Non-recursive algorithms, Amortized Analysis. 
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UNIT: II 09 Hours 

 

Divide-and-conquer Paradigm: Binary search, Quick sort, Merge sort, Heap Sort, 

Multiplication of Large Integers, Strassen’s Matrix Multiplication. 

Dynamic programming: General concept, Elements of dynamic programming, 

Applications: Matrix-chain Multiplication, Longest Common Subsequence, Assembly-line 
Scheduling. 

UNIT: III 09 Hours 

 

Greedy Algorithms: General Concept, Elements of Greedy strategy, Applications: Activity 

Selection Problem, Fractional knapsack problem, Huffman codes. 

Graph Algorithms: A data structure for disjoint sets, Disjoint set operations, Linked list 

representation, Disjoint set forests, Graph Algorithms and their characteristics, Breadth-first 

search and depth-first search, Minimum Spanning Trees, Kruskal algorithm and Prim's 
algorithms, single-source shortest paths (Bellman-ford Algorithm and Dijkstra's, Floyd- 

Warshall all pair Shortest Path Algorithm. 

UNIT: IV 09 Hours 

 
String Matching Algorithms: Naive String-Matching Algorithm, The Rabin-Karp 

Algorithm, Knuth-Morris-Pratt Algorithm. 

Backtracking: N-Queen problem, Sub Set Sum Problem, Hamiltonian Circuit Problem, 

Graph Coloring Problem 

UNIT: V 09 Hours 

 
Branch and Bound: Assignment Problem, Travelling Salesman Problem. 

Complexity Classes: Problem Classification P, NP, NPC, NP-Hard; Reducibility, NP- 

Completeness, NP-Complete & NP-Hard, Circuit Satisfiability, 3SAT, Vertex Cover, 

Clique, Cook's Theorem. Approximation algorithms characteristics 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 

Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Introduction to Algorithms, T. H. Cormen, C. E. Leiserson, R. L. Rivest, C. Stein, 

2nd Edition, PHI Learning Pvt. Ltd. 

2. Fundamentals of Algorithm, Horowitz & Sahani, 2nd Edition, Universities Press. 

Reference Books: 

1. Algorithms, Design and Analysis, H. Bhasin, First Edition, Oxford University 

2. Design and Analysis of Algorithm, S. Sridhar, Oxford University Press 

3. Algorithms, Sanjay Dasgupta, Umesh Vazirani, McGraw-Hill Education. 
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Course Code Title of the Course L T P C QP 

MCA23202 Object Oriented Programming using JAVA 4 0 0 4 A 

Prerequisite: Programming Skills, Data Structure 

Course Educational Objectives: 

CEO1 This course introduces object-oriented programming (OOP) using the Java 
programming language. 

CEO2 Its main objective is to teach the basic concepts and techniques which form the 

object-oriented programming paradigm. 

CEO3 Analyze a software development problem and express its essence succinctly and 

precisely. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the OOPs Concept, abstract data types, overloading, encapsulation, 

inheritance, and polymorphism. 

CO2 Writing the program using String handling and Inheritance concept of OOPs. 

CO3 Design the programs using Exception Handling and Multithreading. 

CO4 Develop the Java programs using I/O Streams & Applets. 

CO5 Design and implementation of Windows programs using advanced Java Concepts. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 3     3 2 2 

CO2 2 2 3 3     3 3 3 

CO3 3 3 2 2     3 2 2 

CO4 3 2 3 3     3 3 2 

CO5 3 2 3 3     2 3 3 

Avg. 2.6 2.2 2.8 2.8     2.8 2.6 2.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23202 Object Oriented Programming using JAVA 4 0 0 4 A 

UNIT: I 09 Hours 

 
Fundamentals of Object-Oriented Programming: Introduction to Object-Oriented 

Paradigm, procedural Paradigm, Features of Java, Data types, operators & expressions, 

control structures, Console I/O, reading console input, writing console output, arrays, 

Classes, objects & methods, method overloading, constructor overloading, access qualifiers, 
encapsulation, inheritance, and polymorphism 
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UNIT: II 09 Hours 

 

String handling: string operations, character extraction, string comparison, searching and 

modifying strings, String Buffer, Wrapper classes, Package. 
Inheritance: single and multilevel inheritance, Inner classes, Interfaces, method overriding, 

abstract class, use of super and final keywords. 

UNIT: III 09 Hours 

 

Exception Handling: Exception types, uncaught exceptions, multiple catch clauses, nested 

try statements, built-in exceptions, creating your exceptions. 

Multithreading: Java thread model, creating multiple threads, thread priorities, 

synchronization, interthread communication, suspending, resuming, and stopping threads. 

UNIT: IV 09 Hours 

 

I/O Streams: Files I/O, Byte Streams, Character Streams, Collection framework. 

Applets: Local & Remote Applets, Applet Architecture, Passing Parameters to Applets, 

Applet Graphics, Adapter Class, Event Delegation Model. 

UNIT: V 09 Hours 
 

Concept of Advance Java: Java Swing, JDBC, JavaBeans, Containers, Introduction to 

Servlet & JSP. 

Text Books 

1. Herbert Schildt, The Complete Reference Java 2, Fourth Edition, Tata McGraw Hill- 

2001. 

2. Liang Y. Daniel, Introduction to Java Programming (7th Edition), 2009, Pearson 

Education. 

Ref. Books 

1. Steven Holzner, Java 1.2, BPB-1998 

2. E. Balaguruswami, Programming with Java - Second Edition, Tata McGraw Hill- 

1998. 

3. Mughal K.A., Rasmussen R.W., A Programmer’s Guide to Java Certification, 

Addison-Wesley, 2000. 
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Course Code Title of the Course L T P C QP 

MCA23203 Computer Networks 4 0 0 4 A 

Prerequisite: 

Course Educational Objectives: 

CEO1 To understand the fundamentals of Computer Networks. 

CEO2 To familiarize with various layers of computer networks. 

CEO3 To understand the working principles of Various Protocols. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand and contrast the concept of Signals, OSI & TCP/IP reference models 

and discuss the functionalities of each layer in these models. 

CO2 Discuss and Analyze flow and error control mechanisms and apply them using 
standard data link layer protocols. 

CO3 Design subnets and calculate the IP addresses to fulfil the network requirements of 

an organization. 

CO4 Explain the details of Transport Layer Protocols (UDP, TCP) and suggest 

appropriate protocol in reliable/unreliable communication. 

CO5 Analyze the features and operations of various application layer protocols such as 

HTTP, DNS and SMTP. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 3     3 2 2 

CO2 2 2 3 3     3 3 3 

CO3 3 3 2 3     3 2 2 

CO4 3 3 3 3     3 3 2 

CO5 3 2 3 3     2 3 3 

Avg. 2.6 2.2 2.8 3     2.8 2.6 2.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23203 Computer Networks 4 0 0 4 A 

UNIT: I 09 Hours 

 

Overview of Computer Network: introduction to data communication, computer networks, 
Protocol, Layering Scenario, TCP/IP Protocol Suite: The OSI Model, Internet history, 

standards and administration, Comparison of the OSI and TCP/IP reference model. 

UNIT: II 09 Hours 

 

Physical Layer: Transmission Medium, guided (wired) medium, Unguided (wireless) 

medium; Transmission impairments, Channel Capacity of noisy and noiseless channels, Data 

and signal fundamentals, Data Encoding, Modulation and Transmission: Line encoding 
schemes, Block encoding schemes, Scrambling techniques, Digital to Analog, Analog to 
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Analog, Analog to Digital. Multiplexing: (FDM, TDM, WDM, CDM), Switching: circuit 
switching, packet switching, message switching 

UNIT: III 09 Hours 

 

Data link layer: Introduction, Block coding, Cyclic Redundancy Check, checksum, 

framing, flow and error control, Noiseless channels, noisy channels (Stop-and-Wait ARQ, 

Go-Back-N ARQ, Selective Repeat ARQ), HDLC (NRM, ABM), HDLC frame structure 

and types, point-to-point protocol suite, Multiple Access Random access (ALOHA, CSMA, 

CSMA/CD,   CSMA/CA),   controlled   access   (Reservation,   Polling,   Token Passing), 
Channelization (FDMA, TDMA, CDMA), Ethernet and types, wireless LANs. 

UNIT: IV 09 Hours 

 

Network Layer: Introduction, Virtual Circuit and Datagram Networks, IPv4, Classful IP 

Addressing, Subnetting, CIDR, Loopback Address, Routing Algorithms (Link State, 

Distance Vector, Hierarchical), Routing in the Internet (RIP, OSPF, BGP), Broadcast and 

Multicast Routing Algorithms,  Routers, ARP, RARP,  DHCP, ICMP, IGMP, Network 
Address Translation (NAT), IPv6, Gateways. 

UNIT: V 09 Hours 

 

Transport Layer: Introduction to Transport Layer Services, Connectionless Transport: 

UDP, Principles of Reliable Data Transfer, Connection-Oriented Transport: TCP, Principles 

of Congestion Control, TCP Congestion Control, Sockets, control of networks - QoS, 

window and rate congestion control, open and closed loop flow control. 

Application Layer: Web and HTTP, Domain Name Space (DNS), Electronic Mail (SMTP, 

MIME, IMAP, POP3), File Transfer Protocol. 

TEXTBOOKS: 

1. Data Communications and Networking – Behrouz A. Forouzan, Fourth Edition 
TMH,2006. 

2. Computer Networks -- Andrew S Tanenbaum, 4th Edition, Pearson Education. 

 

REFERENCE BOOKS: 

1. An Engineering Approach to Computer Networks, S. Keshav, 2nd Edition, Pearson 

Education. 

2. Understanding communications and Networks, 3rd Edition, W. A. Shay, Cengage 

Learning. 
3. Computer and Communication Networks, Nader F. Mir, Pearson Education 

4. Computer Networking: A Top-Down Approach Featuring the Internet, James F. 

Kurose, K. W. Ross, 3rd Edition, Pearson Education. 
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Course Code Title of the Course L T P C QP 

MCA23204 Theory of Computation 4 0 0 4 A 

Prerequisite: Programming Skills, Data Structure, Logical Thinking 

Course Educational Objectives: 

CEO1 Demonstrate advanced knowledge of formal computation and its relationship to 
languages. 

CEO2 Distinguish different computing languages, classify their respective types, and 

recognize and comprehend formal reasoning about languages. 

CEO3 Show a competent understanding of the basic concepts of complexity theory. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the formal notation for strings, languages and machines. 

CO2 Design and Implement Finite automata to accept a string of a language. 

CO3 For a given language, determine whether the given language is regular or not. 
Design context-free grammars to generate strings of context-free language. 

CO4 Determine equivalence of languages accepted by Push Down Automata and 

languages generated by context-free grammars. 

CO5 Understand and analyze the hierarchy of formal languages, grammars and Turing 
machines. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 2 3     3 2 2 

CO2 2 2 3 2     2 3 3 

CO3 3 3 2 3     3 3 2 

CO4 3 3 3 3     3 3 2 

CO5 3 2 3 2     2 3 2 

Avg. 2.6 2.4 2.6 2.6     2.6 2.4 2.2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23204 Theory of Computation 4 0 0 4 A 

UNIT: I 09 Hours 

 

Mathematical Preliminaries: Alphabet, String, Languages, Grammars, Strings and 

operations on strings. Finite Automata: Definition, Basic model, Types of Finite Automata, 

Design of DFA, Design of NFA, NFA vs. DFA, Eliminating ε- transitions from NFA, NFA 
to DFA conversion, NFA or DFA as a language acceptor, Minimization of DFA. 

UNIT: II 09 Hours 

 

Regular Expressions: Regular Set and Regular Expressions. Operators in Regular 

expressions, Building Finite Automata from Regular expression, Arden’s theorem & 
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Building Regular expression from Finite Automata, Pumping Lemma for Regular languages, 
Closure properties of Regular languages. 

UNIT: III 09 Hours 

 

Grammar: Definition, Regular Grammar, Regular Grammar to Finite Automaton, Finite 

Automaton to Regular Grammar, Designing Context Free Grammar, String Derivation, 

Parse Tree Construction, Ambiguous Grammar, Chomsky and Gribiche Normal Forms, 

CYK parsing algorithm, Closure Properties of CFL, Pumping Lemma for CFL, Introducing 
Non-Context Free Grammar, Chomsky Hierarchy. 

UNIT: IV 09 Hours 

 

Push Down Automata: Basic Model, Components, Moves of a PDA, ID of a PDA, Design 

of Deterministic PDA and Non-deterministic PDA, PDA to CFG and CGA to PDA 

conversion. Moore and Mealy Machines: Mealy Machine, Moore Machine, Mealy Machine 
vs. Moore Machine, Moore Machine to Mealy Machine, Mealy Machine to Moore Machine. 

UNIT: V 09 Hours 

 

Turing Machines: Basic Model, Components, move of a TM, ID of TM, Design of a TM, 

Variants of Turing Machine, Recursively Enumerable Languages, Undecidable problems, 

Post correspondence problem as an Undecidable Problem. Linear Bounded Automata and 

Context Sensitive Language. Primitive Recursive functions: μ- Recursive functions, Cantor 

and Golden numbering, Ackermann function, Recursiveness of Ackermann and Turing 

computable functions, Church Turing hypothesis. 

TEXTBOOKS: 

1. Introduction to the theory of computation, Michael Sipser, Cengage Learning. 

2. Formal Language and Automata Theory, C. K. Nagpal, Oxford University Press 

 

REFERENCE BOOKS: 

1. Theory of Computer Science: Automata, Languages and Computation by K L P 
Mishra and N Chandrasekhar. 

2. An Introduction to Automata Theory: J. E. Hopcroft, J. D, Ullman Pearson 

Education. 
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Course Code Title of the Course L T P C QP 

MCA23211 Cloud Computing 0 0 2 1 A 

Prerequisites: Programming Skills, Data Structures. 

Course Educational Objectives: 

CEO1 To understand the various distributed system models and evolving computing 
paradigms 

CEO2 To gain knowledge in the virtualization of computer resources & realize the reasons 
for migrating into the cloud. 

CEO3 To introduce the various levels of services that can be achieved by a cloud and 
describe the security aspects in cloud and the services offered by a cloud. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Ability to understand various service delivery models of a cloud computing 

CO2 Ability to understand the ways in which the cloud can be programmed and deployed. 
Ability to understand the virtualization and cloud computing concepts 

CO3 Assess the comparative advantages and disadvantages of Virtualization technology 

CO4 Analyze authentication, confidentiality and privacy issues in cloud computing 

CO5 Identify security implications in cloud computing. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 2 3     3 2 2 

CO2 2 2 3 2     2 3 3 

CO3 3 3 2 2     3 3 2 

CO4 3 3 3 2     3 3 2 

CO5 3 2 3 2     2 3 2 

Avg. 2.6 2.4 2.6 2.2     2.6 2.4 2.2 

 
SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23211 Cloud Computing 4 0 0 4 A 

UNIT: I 09 Hours 

 

Cloud Computing Fundamentals: Definition of Cloud Computing, Roots of Cloud 

Computing, Layers and Types of Clouds, Desired Features of a Cloud, Cloud Infrastructure 

Management, Infrastructure as a Service Provider, Platform as a Service Provider. 
Computing Paradigms: High-Performance Computing, Parallel Computing, Distributed 

Computing, Cluster Computing, Grid Computing. 

UNIT: II 09 Hours 

 

Virtualization concepts and technologies, scalability and elasticity, deployment, replication 

and monitoring, identity and access management, Comparing Scaling Hardware: Traditional 

vs. Cloud, Managing Data: Looking at Data, Scalability & Cloud Services, Database & Data 
Stores in Cloud, Large Scale Data Processing, Resource Virtualization: Server, Storage, 
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Network. Virtual machines provisioning and migration services: VM provisioning process, 
VM migration services, migration techniques. 

UNIT: III 09 Hours 

 

Infrastructure as a Service (IAAS) & Platform (PAAS): Virtual machines provisioning and 

Migration services, Virtual Machines Provisioning and Manageability, Virtual Machine 

Migration Services, VM Provisioning and Migration in Action. On the Management of 
Virtual machines for Cloud Infrastructures-Aneka Integration of Private and Public Clouds. 

UNIT: IV 09 Hours 

 

Software as a Service (SAAS) &Data Security in the Cloud: Software as a Service SAAS), 

Google App Engine – Centralizing Email Communications- Collaborating via Web-Based 
Communication Tools-An Introduction to the idea of Data Security. 

UNIT: V 09 Hours 

 

Cloud disaster management:- Infrastructure Security, Network level security, Host level 

security, Application level security, Data security, and Storage, Data privacy and security 

Issues, Access Control, Trust, Reputation, Risk, Authentication in cloud computing, Client 
access in the cloud, Cloud contracting Model, Commercial and Business Considerations 

TEXTBOOKS: 

1. Cloud Computing: Principles and Paradigms – Rajkumar Buyya, James Broberg and 
Andrzej Goscinski, Wiley publications. 

2. Cloud Computing: A Hands-On Approach – A Bahga and V Madisetti, University 

Press 

3. Cloud Computing – U S Pandey and K Choudhary, S Chan 

 

REFERENCE BOOKS: 

1. Cloud Computing Bible, Barrie Sosinsky, Wiley-India, 2010 

2. Cloud Computing: Principles, Systems and Applications, Editors: Nikos 
Antonopoulos, Lee Gillam, Springer, 2012 

3. Cloud Security: A Comprehensive Guide to Secure Cloud Computing, Ronald L. 

Krutz, Russell Dean Vines, Wiley-India, 2010 
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Course Code Title of the Course L T P C QP 

MCA23206 Design & Analysis of Algorithms LAB. 0 0 2 1 A 

Prerequisites: Problem-solving using C and Data Structure 

Course Educational Objectives: 

CEO1 Analyzing the performance of algorithms and understanding and choosing the 

appropriate algorithm design technique for a specified application. 

CEO2 To solve problems using algorithm design techniques such as the greedy method, 
divide and conquer, dynamic programming, backtracking and branch and bound. 

CEO3 To analyze the impact of algorithm design techniques on each application solved 
and understand P and NP classes 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Design and implementation of recursive algorithms Technique. 

CO2 Design and implement divide and conquer, dynamic programming, and greedy 

algorithm techniques. 

CO3 Design and implementation of Graph and String-matching algorithms. 

CO4 Design and implementation of Backtracking, Branch & Bound algorithms 

CO5 Choose appropriate algorithms and techniques to solve computational problems. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 2 3     3 2 2 

CO2 2 2 3 2     2 3 3 

CO3 3 3 2 3     3 3 2 

CO4 3 3 3 3     3 3 2 

CO5 3 2 3 2     2 3 2 

Avg. 2.6 2.4 2.6 2.6     2.6 2.8 2.2 

 

SYLLABUS 
Course Code Title of the Course L T P C Q 

MCA23206 Design & Analysis of Algorithms LAB. 0 0 2 1 A 

List of LAB Experiments 

1. Implementation of different Recursive algorithms 
(a) Factorial () (b) GCD () (c) Power () (d) Tower_of_Hanoi () 

(e) Fibonacci () 

2. Implementation of linear search and binary search. 

Using Divide and Conquer Technique 

3. Write a program on the Merge Sort algorithm. 

4. Write a program on the Quick Sort algorithm. 

5. Write a program on Heap sort using a max heap. 

6. Write a program on Strassen’s Matrix Multiplication algorithm 

Using dynamic programming 

7. Implementation of Matrix-chain Multiplication algorithm. 
8. Implementation of LCS algorithm. 
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9. Implementation of Assembly-line Scheduling algorithm. 

Using a Greedy Approach 

10. Write a program for solving the Activity Selection Problem 

11. Write a program for solving the Fractional Knapsack Problem 

12. Write a program to implement the Huffman code algorithm. 

Graph Algorithms 

13. Implement DFS/ BFS for a connected graph. 

14. Implement MST using Kruskal / Prim algorithm. 

15. Implementation of Dijkstra’s Single Source Shortest Path finding algorithm. 

16. Implementation of Floyd Warshall All Pair Shortest Path finding algorithm 

String Matching 

17. Implementation of Naïve String-Matching Algorithm. 

18. Implementation of Knuth-Morris-Pratt String-Matching Algorithm. 

19. Implementation of Rabin-Karp String-Matching Algorithm 

Backtracking 

20. Find out the solution to the N-Queen problem. 
21. Find out the solution to Sub Set Sum Problem. 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23207 Object Oriented Programming using JAVA LAB 4 0 0 4 A 

Prerequisite: Programming Skills, Data Structure 

Course Educational Objectives: 

CEO1 To teach fundamentals of object-oriented programming in Java. Understand various 
concepts 

CEO2 To familiarize Java environment to create, debug and run simple Java programs. 

CEO3 To demonstrate the Java compiler and Eclipse platform and learn how to use Net 

Beans IDE to create Java Applications. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the OOPs Concept, abstract data types, overloading, encapsulation, 

inheritance, and polymorphism. 

CO2 Writing the program using String handling and Inheritance concept of OOPs. 

CO3 Design the programs using Exception Handling and Multithreading. 

CO4 Develop the Java programs using I/O Streams & Applets. 

CO5 Design and implementation of Windows programs using advanced Java Concepts. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 3     3 2 2 

CO2 2 2 3 3     3 3 3 

CO3 3 3 2 2     3 2 2 

CO4 3 2 3 3     3 3 2 

CO5 3 2 3 3     2 3 3 

Avg. 2.6 2.2 2.8 2.8     2.8 2.6 2.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23207 Programming with Java Lab 0 0 2 1 A 

LIST OF EXPERIMENTS: 

1. Programs to illustrate constructors. 

2. Programs to illustrate Overloading & Overriding methods in Java. 

3. Programs Illustrate the Implementation of Various Forms of Inheritance. (Ex. 

Single, Hierarchical, Multilevel inheritance….) 

4. Program which illustrates the implementation of multiple Inheritance using 

interfaces in Java. 

5. Program to illustrate the implementation of an abstract class. 

6. Programs to illustrate Exception handling 

7. Programs to create packages in Java. 
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8. Program to Create Multiple Threads in Java. 

9. Program to Implement Producer/Consumer problems using synchronization. 

10. Program to Write Applets to draw the various polygons. 

11. Create and Manipulate Labels, Lists, Text Fields, Text Areas & Panels 

12. Handling Mouse Events & Keyboard Events. 

13. Using Layout Managers. 

14. Create& Manipulate the Following Text Areas, Canvas, Scroll bars, Frames, 

Menus, and Dialog Boxes. Programs, which illustrate the manipulation of strings. 

A) Sorting an array of Strings. 

B) Frequency count of words & Characters in a text. 

16. Programs, which illustrate the use of Streams. 

17. Java Program that reads the file name from the user and displays the contents of 

the file. 
18. Write an applet that displays a simple message. 

19. Write an applet that computes the payment of a loan based on the amount of the 

loan, the interest rate, and the number of months. It takes one parameter from the 

browser: Monthly rate; if true, the interest rate is per month; Otherwise, the 

interest rate is annual. 

20. Write a Java program that works as a simple calculator. Use a grid layout to 
arrange 

Buttons for the digits and for the + - * / % operations. Add a text field to display 
the result. 

21. Write a Java program that lets users create Pie charts. Design your own user 

interface (with AWT) 

22. Write a Java program that allows the user to draw lines, rectangles, and ovals. 

23. Write a Java program that illustrates how run time polymorphism is achieved. 

24. Write a Java program to implement a Database connection with MySQL25. 

Write a Java Swing program to create a Login/registration form for a user 

TEXTBOOK 
1. The Complete Reference Java J2se 5th Edition By – Herbert Schildt (TMH) 

REFERENCE BOOKS 

1. Programming Java – Decker & Hirsh Field Vikas Publishing (2001) (Thomson 

Learning) (Second Edition) 
2. Introduction to Java programming - y. Daniel Liang PHI (2002) 

3. Object-Oriented Programming Through Java 2 By – C. Thomas Wu (McGraw Hill) 

4. Java 2 - Dietel & Dietel (Pearson Education) 
5. Introduction to Java, E Balagurusamy 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23208 Computer Networks LAB 0 0 2 1 A 

 

Course Educational Objectives 

CEO1 To discuss the digital data communication techniques 

CEO2 Gain knowledge of basic concepts of data communication layers, protocols and 

performance. 

CEO3 Understand a few representative protocols and network components. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the basic concepts on data communication layers, protocols and 
performance. 

CO2 Describe the hardware and software commonly used in data communications. 

CO3 Analyze the services and features of various layers of data networks. 

CO4 Design, implement and analyze simple networks that need data communication. 

CO5 To introduce the functions of different layers from deployed examples. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3 3     3 2 2 

CO2 2 2 3 3     3 3 3 

CO3 3 3 2 2     3 2 2 

CO4 3 2 3 3     3 3 2 

CO5 3 2 3 3     2 3 3 

Avg. 2.6 2.2 2.8 2.8     2.8 2.6 2.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23208 Computer Networks LAB 0 0 2 1 A 

List of Experiments 

1. Study of different types of network cables and practically implement the cross-wired 

cable and straight through cable using clamping tool. 
2. Study of network devices in detail 

3. Implement Sub-netting concept using Network tool 

4. Write a program to find out class of a given IP address, sub-net mask, first & last IP 

address of that subnet 

5. Creating a network by implementing different topologies through Lan Trainer 

Software supported by Netsim. 
6. To create scenario and study the performance of CSMA/CD protocol through 

simulation. 
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7. To create scenario and study the performance of token bus and token ring protocols 
through simulation 

8. Implementation and study of stop and wait protocol through analysis 

9. IP Addressing, Static and Dynamic Routing 

10. Implementation and study of GoBack-N and selective repeat protocols through 

analysis 
11. Socket Programming, Network Management/ Monitoring Tools 

Text Books: 

1. W. R. Stevens, UNIX Network Programming, Volume 1: Networking APIs: Sockets 

and XTI, 2nd Ed, Prentice Hall, 1998. 
2. S. S. Panwar, S. Mao, J. Ryoo, and Y. Li, TCP/IP Essentials: A Lab-based Approach, 

Cambridge Press, 2004. 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23212 Data Warehousing and Data Mining 4 0 0 4 A 

Pre-Requisite: Machine Learning, Database 

Course Educational Objectives: 

CEO1 Be familiar with the mathematical foundations of data mining tools 

CEO2 Understand and implement classical models and algorithms in data warehouses 
and data mining 

CEO3 Characterize the kinds of patterns that can be discovered by association rule 
mining, classification, and clustering. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Identify the scope and necessity of Data Mining & Warehousing for the society 

CO2 Describe the design of Data Warehousing so that it can be able to solve the root problems 

CO3 To understand various tools of Data Mining and their techniques to solve real-time 
problems. 

CO4 To develop the ability to design various algorithms based on data mining tools. 

CO5 To develop further interest in research and design of new Data Mining techniques. 
 

CO-PO & PSO Mapping 

COs 
 PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 1 2 3      2 1 1 

CO 2 1 2 3      1 3 1 

CO 3 1 1 2      2 2 1 

CO 4 2 1 2      2 3 2 

CO 5 2 1 3      1 2 2 

Avg. 1.4 1.4 2.6      1.6 2.2 1.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23212 Data Warehousing and Data Mining 4 0 0 4 A 

UNIT: I 09 Hours 

 

Data warehouse: Introduction to Data warehouse, Difference between operational database 

systems and data warehouses, Data warehouse Characteristics, Data warehouse Architecture 

and its Components, Extraction-Transformation-Loading, Logical(Multi-Dimensional), Data 

Modeling, Schema Design, Star and Snow-Flake Schema, Fact Constellation, Fact Table, 

Fully Addictive, Semi-Addictive, Non Addictive Measures; Fact-Less-Facts, Dimension 

Table Characteristics; OLAP Cube, OLAP Operations, OLAP Server Architecture-ROLAP, 

MOLAP and HOLAP. 

UNIT: II 09 Hours 
 

Introduction: Fundamentals of data mining, Data Mining Functionalities, Classification of 

Data Mining systems, Data Mining Task Primitives, Integration of a Data Mining System 
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with a Database or Data Warehouse System, Major issues in Data Mining. Data 
Preprocessing: Need for Preprocessing the Data, Data Cleaning, Data Integration 
&Transformation, Data Reduction, Discretization and Concept Hierarchy Generation. 

UNIT: III 09 Hours 

 

Association Rules: Problem Definition, Frequent Item Set Generation, The APRIORI 

Principle, Support and Confidence Measures; Association Rule Generation; APRIOIRI 

Algorithm, The Partition Algorithms, FP-Growth Algorithms; Compact Representation of 
Frequent Item Set- Maximal Frequent Item Set, Closed Frequent Item Set. 

UNIT: IV 09 Hours 

 

Classification: Problem Definition, General Approaches to solving a classification problem, 

Evaluation of Classifiers, Classification techniques, Decision Trees-Decision tree 

Construction, Methods for Expressing attribute test conditions, Measures for Selecting the 

Best Split, Algorithm for Decision tree Induction; Naive-Bayes Classifier, Bayesian Belief 

Networks; K- Nearest neighbor classification-Algorithm and Characteristics. Prediction: 
Accuracy and Error measures, Evaluating the accuracy of classifier or a predictor, Ensemble 

methods 

UNIT: V 09 hours 

 

Clustering: Clustering Overview, A Categorization of Major Clustering Methods, 

Partitioning Methods, Hierarchical Methods, Partitioning Clustering-K-Means Algorithm, 

PAM Algorithm; Hierarchical Clustering-Agglomerative Methods and divisive methods, 

Basic Agglomerative Hierarchical Clustering Algorithm, Key Issues in Hierarchical 
Clustering, Strengths and Weakness, Outlier Detection. 

TEXTBOOKS: 

1. Data Mining- Concepts and Techniques- Jiawei Han, Micheline Kamber, Morgan 

Kaufmann Publishers, Elsevier, 2nd Edition, 2006. 
2. Introduction to Data Mining, Psng-Ning Tan, Vipin Kumar, Michael Steinbach, 

Pearson Education. 

REFERENCE BOOKS: 

1. Data Mining Techniques, Arun K Pujari, 3rd Edition, Universities Press. 

2. Data Warehousing Fundament's, Pualraj Ponnaiah, Wiley Student Edition. 

3. The Data Warehouse Life Cycle Toolkit — Ralph Kimball, Wiley Student Edition. 
4. Data Mining, Vikram Pudi, P Radha Krishna, Oxford University Press 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23213 Computer Graphics 4 0 2 4 A 

Pre-Requisite: Mathematics and Programming language. 

Course Educational Objectives: 

CEO1 To acquaint the learner with the basic concepts of Computer Graphics. 

CEO2 To learn the various algorithms for generating and rendering graphical figures. 

CEO3 To get familiar with the mathematics behind the graphical transformations. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Define basic terminologies of Computer Graphics, interpret the mathematical foundation of 

the concepts of computer graphics and apply mathematics to develop Computer programs 

for elementary graphic operations. 

CO2 Define the concept of windowing and clipping and apply various algorithms to fill and clip 

polygons. 

CO3 : Explain the core concepts of computer graphics, including transformation in two 
and three dimensions, viewing and projection. 

CO4 Explain the concepts of color models, lighting, shading models and hidden surface 
elimination. 

CO5 Describe the fundamentals of curves, fractals, animation and gaming. 

 

CO-PO & PSO Mapping 

COs 
 PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 1 2 3      2 1 1 

CO 2 1 2 3      1 3 1 

CO 3 1 1 2      2 2 1 

CO 4 2 2 2      2 3 2 

CO 5 2 1 3      1 2 2 

Avg. 1.4 1.6 2.6      1.6 2.2 1.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23213 Computer Graphics 4 0 0 4 A 

UNIT: I 09 Hours 

 

Overview of Graphics Systems – Video display devices, raster-scan systems. Random–scan 

system, graphics monitors and workstations. Input devices, Hardcopy devices, Graphics 

software. Output primitives: Line drawing algorithms, Circle generation algorithms, ellipse 
generating algorithms. 

UNIT: II 09 Hours 

 

Attributes of output primitives: Line attributes, curve attributes color and Gray-scale level, 

Area fill attributes, character attributes, and Bundled attributes Enquiry functions. Two 

dimensional Geometric transformations: Basic transformations, Homogenous co-ordinates, 
affine transformations, transformation functions. Raster methods for transformations. 
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UNIT: III 09 Hours 

 

Two-dimensional viewing: Viewing pipeline, viewing transformation, viewing functions, 

line clipping – Cohen Sutherland line clipping, Liang Barsky line clipping, polygon clipping: 

Sutherland – Hodgman polygon clipping, Wiler Atherton polygon clipping. 

UNIT: IV 09 Hours 

 

Structures and Hierarchical Modeling: Structure concepts, editing structures, Basic 

modelling concepts, hierarchical modelling with structures. Graphical user interfaces and 

Interactive input methods: The user Dialogue, logical classification of input devices, Input 

functions, and Models Interactive picture construction techniques. 

UNIT -V 09 Hours 

 

Three–dimensional object representations: Poly-surfaces curved lines and surfaces, spline 

representation, Bezier curves and surfaces, B-Spline curves and surface, CSG Methods: 

Octrees, BSP Trees. Three Dimensional Transformation: Three-dimensional viewing: 

Viewing coordinates, projections, Visible surface detection methods: Back-face Detection, 

Depth-buffer methods, scan line methods, Depth-sorting methods, BSP – Tree Methods, Arc 

sub division methods, Basic illuminations models – Gourand shading phong shading. 

Text Books: 

1. Donald Hearn & M. Pauline Baker, “Computer Graphics with OpenGL”, Third 

Edition, 2004, Pearson Education, Inc. New Delhi. 

2. Ze-NianLi and Mark S. Drew, “Fundamentals of Multimedia”, First Edition, 2004, 

PHI Learning Pvt. Ltd., New Delhi. 

Reference Books: 

1. Plastock : Theory & Problem of Computer Graphics, Schaum Series. 

2. Foley & Van Dam : Fundamentals of Interactive Computer Graphics, Addison- 

Wesley. 
3. Newman: Principles of Interactive Computer Graphics, McGraw Hill. 
4. Tosijasu, L.K. : Computer Graphics, Springer-Verleg. 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23214 Wireless Sensor Networks 4 0 0 4 A 

Pre-Requisite: CN, CNS 

Course Educational Objectives: 

CEO1 Describe the overview of wireless sensor networks and enabling technologies for 
wireless sensor networks. 

CEO2 Analyze various WSN of Architecture, Protocols, and IOT Network Architecture 
and Design, 

CEO3 Analyze various WSN of Architectures and protocols and Design and Analyze IOT 
Network Architectures. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 To understand the fundamentals of wireless sensor networks and its application to 
critical real time scenarios. 

CO2 To study the protocols at various layers and its differences with traditional 

protocols. 

CO3 To understand the issues about sensor networks and the challenges involved in 
managing a sensor network. 

CO4 To understand Routing Metrics, and Flooding and Gossiping. 

CO5 To understand Routing Protocols and Network Management. 
 

CO-PO & PSO Mapping 

COs 
 PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 1 2 3      2 1 1 

CO 2 1 2 3      1 3 1 

CO 3 1 2 2      2 2 1 

CO 4 2 1 2      2 3 2 

CO 5 2 1 3      1 2 2 

Avg. 1.4 1.6 2.6      1.6 2.2 1.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23214 Wireless Sensor Networks 4 0 0 4 A 

UNIT: I 09 Hours 

 

Introduction: Components of a wireless sensor node, Motivation for a Network of Wireless 

Sensor Nodes, Classification of sensor networks, Characteristics of wireless sensor 

networks, Challenges of wireless sensor networks, Comparison between wireless sensor 

networks and wireless mesh networks, Limitations in wireless sensor networks, Design 

challenges, Hardware architecture. 

UNIT: II 09 Hours 
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Basic Architectural Frame-work: -Physical Layer, Basic Components, Source Encoding, 

Channel Encoding, Modulation. Network Architecture - Sensor Network Scenarios, 

Optimization Goals and Figures of Merit, Gateway Concepts. 

UNIT: III 09 Hours 

 

Medium Access Control: Wireless MAC Protocols, Characteristics of MAC Protocols in 

Sensor Networks, Contention-Free MAC Protocols, Contention-Based MAC Protocols, and 
Hybrid MAC Protocols. Location discovery, quality, other issues, S-MAC, IEEE 802.15.4. 

UNIT: IV 09 Hours 

 

Network Layer: Routing Metrics, Flooding and Gossiping, Data Centric Routing, Proactive 

Routing, On-Demand Routing, Hierarchical Routing, Location-Based Routing. 

UNIT: V 09 Hours 

 

QoS-Based Routing Protocols: Node and Network Management: Power Management, Local 

Power Management aspects, Dynamic Power Management, Conceptual Architecture. 

TEXTBOOKS: 

1. WaltenegusDargie, Christian Poellabauer, ―Fundamentals of Wireless Sensor 

Networks: Theory and Practice‖, Wiley 2010 

2. Mohammad S. Obaidat, Sudip Misra, ―Principles of Wireless Sensor Networks‖, 

Cambridge, 2014 
3. LoWPAN: The Wireless Embedded Internet, Zach Shelby, Carsten Bormann, Wiley 

4. Internet of Things: Converging Technologies for Smart Environments and Integrated 

Ecosystems, Dr. Ovidiu Vermesan, Dr. Peter Friess, River Publishers 

REFERENCE BOOKS: 

1. Ian F. Akyildiz, Mehmet Can Vuran , ―Wireless Sensor Networks‖, Wiley 2010 

2. C S Raghavendra, K M Sivalingam, TaiebZnati, ―Wireless Sensor Networks‖, 

Springer, 2010 

3. C. Sivarmmurthy& B.S. Manoj, ―Adhoc Wireless Networks‖, PHI-2004 

4. FEI HU., XIAOJUN CAO, ―Wireless Sensor Networks‖, CRC Press, 2013 

5. Feng ZHAO, Leonidas GUIBAS, ― Wireless Sensor Networks‖, ELSEVIER , 2004 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23215 Real-Time System 4 0 0 4 A 

Prerequisite: Operating System, Computer Architecture 

Course Educational Objectives: 

CEO 1 To gain knowledge of typical applications regarding real-time system 

CEO 2 To construct the structure of real-time systems. 

CEO 3 Identify differentiating hard and soft real-time systems. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO 1 Describe concepts of Real-Time systems and modeling. 

CO 2 Recognize, and apply the characteristics of a real-time system in context with real- 
time scheduling 

CO 3 Classify and analyze various resource-sharing mechanisms and their related 
protocols. 

CO 4 Interpret the basics of real-time communication with the knowledge of real-time 

models and protocols 

CO 5 Apply the basics of RTS in the interpretation of real-time systems. 
 

CO-PO & PSO Mapping 

COs 
 PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 1 2 3      1 1 1 

CO 2 1 2 2      1 2 1 

CO 3 2 2 3      2 2 1 

CO 4 2 2 2      2 3 2 

CO 5 2 2 3      2 3 2 

Avg. 1.6 2 2.6      1.6 2.2 1.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23215 Real-Time System 4 0 0 4 A 

UNIT: I 09 Hours 

 
Introduction to Real-Time Systems: Historical background, Elements of a Computer Control System, 

definition, Classification of Real-time Systems, Time Constraints, Classification of Programs. Concepts 

of Computer Control: Introduction, Sequence Control, Loop Control, Supervisory Control, Centralized 

Computer Control, Hierarchical Systems. 

UNIT: II 09 Hours 

 
Computer Hardware Requirements for Real-Time Applications: Introduction, General Purpose 

Computer, Single Chip Microcomputers and Microcontrollers, Specialized Processors, Process-Related 

Interfaces, Data Transfer Techniques, Communications, Standard Interface. 
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UNIT: III 09 Hours 

 
Languages for Real-Time Applications: Introduction, Syntax Layout and Readability, Declaration and 

Initialization of Variables and Constants, Modularity and Variables, Compilation of Modular Programs, 

Data types, Control Structures, Exception Handling, Low-level facilities, Coroutines, Interrupts and 

Device Handling, Concurrency, Real-Time Support, Overview of Real-Time Languages. 

UNIT: IV 09 Hours 

 
Operating Systems: Introduction, Real-Time MultiTasking OS, Scheduling Strategies, Priority 

Structures, Task Management, Scheduler and Real-Time Clock Interrupt Handler, Memory 

Management, Code Sharing, Resource Control, Task Co-Operation and Communication, Mutual 

Exclusion. 

UNIT: V 09 Hours 

 
Design of RTS – General Introduction: Introduction, Specification Document, Preliminary Design, 

Single-Program Approach, Foreground/Background System. RTS Development Methodologies: 

Introduction, Yourdon Methodology, Ward and Mellor Method, Hately and Pirbhai Method. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 

1. Real-Time Computer Control, by Stuart Bennet, 2nd Edn. Pearson Education. 2008 

2. Real-Time Systems, by Jane W.S. Liu, Pearson Education Inc. 2000 

3. Real-Time Systems and Programming Languages (Third Edition) 

4. Ada 95, Real-Time Java and Real-Time POSIX by Alan Burns and Andy Wellings, March 
2001 Addison Wesley Longman 

Reference Books: 
1. Charles Crowley, “Operating Systems-A Design Oriented approach”, McGraw Hill 1997. 

2. C.M. Krishna, Kang, G. Shin, “Real-Time Systems”, McGraw Hill, 1997. 
3. Tanenbaum, “Distributed Operating Systems”, Pearson Education. 

4. Raymond J. A. Bhur, Donald L. Bailey, “An Introduction to Real Time Systems”, PHI 1999. 
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Course Code Title of the Course L T P C QP 

MCA23216 Computer-Based Optimization Technique 4 0 0 4 A 

Prerequisite: Discrete Mathematics, Basic Mathematics 

Course Educational Objectives: 

CEO 1 
Impart knowledge of the theory of optimization and conditions for optimality for 

unconstraint and constraint optimization problems. 

CEO 2 
Familiarize with the working principle of optimization algorithms used to solve 
linear and non-linear problems. 

CEO 3 Train the students to solve optimization problems using software tools. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO 1 Formulate the engineering problems as an optimization problem 

CO 2 Apply necessary and sufficient conditions for a given optimization problem for 
optimality 

CO 3 Select appropriate solution methods and strategies for solving an optimization 
problem and interpret and analyze the solution obtained by optimization algorithms 

CO 4 Justify and apply the use of queuing techniques for solving an optimization problem 

CO 5 Solve Inventory problem optimization problems using software tools. 
 

CO-PO & PSO Mapping 

COs 
 PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 3 2 3      1 1 1 

CO 2 3 2 2      1 2 1 

CO 3 3 2 3      2 2 1 

CO 4 3 2 2      2 3 2 

CO 5 3 2 3      2 3 2 

Avg. 3 2 2.6      1.6 2.2 1.4 

 

SYLLABUS 

UNIT: I 09 Hours 

 
Introduction of operation research. LP Formulations, Graphical method for solving LP’s with 

2 variables, Simplex method, Duality theory in linear programming and applications, Integer 

linear programming, dual simplex method, 

UNIT: II 09 Hours 

 
Transportation problem, Assignment problem. Dynamic Programming: Basic Concepts, 

Bellman’s optimality principles, Dynamics programming approach in decision-making 

problems, optimal subdivision problem. Sequencing Models: Sequencing problem, Johnson’s 

Algorithm for processing n jobs through 2 machines, Algorithm for processing n jobs through 

3 or more machines, Processing 2 jobs through n machines. 
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UNIT: III 09 Hours 

 
Project Management: PERT and CPM: The origin and use of PERT in project management, 

the origin and use of CPM, the Applications of PERT and CPM, the Project Network, Diagram 

representation, Critical path calculation by network analysis and critical path method (CPM), 

the Determination of floats, the Construction of a time chart and resource labeling, the Project 

cost curve and crashing in project management, and the Project Evaluation and Review 

Technique (PERT). 

UNIT: IV 09 Hours 

 
Queuing Models: Essential features of queuing systems, operating characteristics of queuing 

systems, probability distribution in queuing systems, classification  of queuing models, 

solution of queuing M/M/1:  /FCFS, M/M/1: N/FCFS, M/M/S: /FCFS, M/M/S: N/FCFS 

UNIT: V 09 Hours 

 
Inventory Models: Introduction to the inventory problem, Deterministic Models, the classical 

EOQ (Economic Order Quantity) model, Inventory models with deterministic demands (no 

shortage & shortage allowed), Inventory models with probabilistic demand, and multi-item 

determine models. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 

1. Gillet B.E.: Introduction to Operation Research, Computer Oriented Algorithmic 

approach - Tata McGraw Hill Publishing Co. Ltd. New Delhi. 

2. P.K. Gupta & D.S. Hira, “Operations Research”, S.Chand & Co. 

3. J.K. Sharma, “Operations Research: Theory and Applications”, Mac Millan. 
4. S.D. Sharma, “Operations Research”, Kedar Nath Ram Nath, Meerut (UP). 

Reference Books: 

1. S.S. Rao “Optimization Theory and Application”, Wesley Eastern. 

2. Tata Hamdy, A “Operations Research - An Introduction”, Fifth Edition, Prentice Hall 

of India Pvt. Ltd., New Delhi. 
3. Taha H.A. “Operations Research an Introduction” McMillan Publication 
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Course Code Title of the Course L T P C QP 

MCA23217 Management Information System 4 0 0 4 A 

Prerequisite: Software Engineering 

Course Educational Objectives: 

CEO 1 To understand the basic principles and workings of information technology. 

CEO 2 
Contrast and compare how the internet and other information technologies support 
business processes. 

CEO 3 
To give an overall perspective of the importance of the application of Internet 
technologies in business administration. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO 1 Understand and apply the fundamental concepts of information systems. 

CO 2 Develop the knowledge about management of information systems. 

CO 3 Interpret and recommend the use of information technology to solve business 
problems. 

CO 4 Apply a framework and process for aligning the organization’s IT objectives with 
business strategy 

CO 5 Develop the level of information security management and network security. 
 

CO-PO & PSO Mapping 

COs 
 PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 1 2 3      1 1 1 

CO 2 2 2 2      1 2 1 

CO 3 2 2 3      1 2 2 

CO 4 2 2 2      2 3 2 

CO 5 3 2 3      2 3 1 

Avg. 2 2 2.6      1.4 2.2 1.4 

 

SYLLABUS 

UNIT: I 09 Hours 

 
Management Information Systems (MIS): Perspectives on Information Systems, Nature and scope 

of MIS, Characteristics of MIS, Need and Role of MIS, Impact of MIS, functions and future of MIS, 

MIS: A support to the management, MIS: organization effectiveness, MIS for a digital firm Self 

Learning Topics: Case Study on digital firm 

UNIT: II 09 Hours 

 
Information System and MIS: Organizations and Information Systems: Modern Organization, 

Information Systems in Organizations, Managing Information Systems in Organizations Concepts 

of Management Information Systems: Data and Information, Information as a Resource, Information 

in Organizational Functions, Types of Information Technology, Types of Information Systems, 

Decision Making with MIS, Communication in Organizations. Self-Learning Topics: Case Study: 

Management Issues- Challenges for Managers 
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UNIT: III 09 Hours 

 
Decision Support System, Knowledge Management and Management of Global Enterprises: 

Decision Support System(DSS), DSS Models, Group Decision Support System(GDSS), Knowledge- 

based Expert System(KBES), Enterprise Resource Planning(ERP) System, ERP Model and 

Modules, Benefits of ERP, Supply Chain Management(SCM), Information Management in SCM, 

Customer Relationship Management(CRM) Self Learning Topics: Study of EMS and MIS. 

UNIT: IV 09 Hours 

 
Business Intelligence for MIS: Business Intelligence and MIS: What is Business Intelligence (BI)? 

What are the tools and techniques of BI? Why is BI developed? How is BI used? Process of 

generation of BI, MIS, and BI. Managing Information Systems and Information Technology 

Infrastructure: Managing Information System: Challenges of Managing the IT Function, Vendor 

Management, IT Governance, Information Technology Infrastructure and Choices: What is the IT 

Infrastructure, IT Infrastructure Decisions, Infrastructure Components, Networks. 

UNIT: V 09 Hours 

 
Information Security: Introduction, Threats and Vulnerability, Controlling Security Threat and 

Vulnerability, Managing Security Threat in E-Business, Measures of Information Security, 

Information Security Management. Self-Learning Topics: Network Security, and Cyber Security for 

Information. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 
1. Management Information Systems, Effie OZ, Thomson Leaning/Visas Publications 

2. Management Information Systems, James A. O’Brien, Tata McGraw-Hill 

Reference Books: 
1. Management Information System, W.S Jawadekar, Tata Mc Graw Hill Publication. 

2. Management Information System, David Kroenke, Tata Mc Graw Hill Publication. 

3. MIS: Management Perspective, D.P. Goyal, Macmillan Business Books. 

4. MIS and Corporate Communications, Raj K. Wadwha, Jimmy Dawar, P. Bhaskara Rao, 
Kanishka Publishers. 
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MCA – R-23 Detailed Syllabus 
Second Year [3rd Semester] 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1. MCA23301 Internet and Web Technology 4 - - 4 

2. MCA23302 Python Programming 4 - - 4 

3. MCA23303 Software Engineering 4 - - 4 

4. MCA23304 Artificial Intelligence 4 - - 4 

5. MCA2332* **Professional Elective-II 4 - - 4 

LAB Course 

1. MCA23306 Internet and Web Technology LAB - - 2 1 

2. MCA23307 Python Programming LAB - - 2 1 

3. MCA23308 Software Engineering LAB - - 2 1 

4. MCA23309 Industrial Training / Internship - - 2 1 

Total 20 0 8 24 

 

**Professional Elective-II (Choose any one) 
Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L L L 

1. MCA23321 Cryptography and Network Security 4 - - 4 

2. MCA23322 Mobile Computing 4 - - 4 

3. MCA23323 Compiler Design 4 - - 4 

4. MCA23324 Quantum Computing 4 - - 4 

5. MCA23325 Machine Learning 4 - - 4 

6. MCA23326 Computer Vision 4 - - 4 

7. MCA23327 Software Project Management 4 - - 4 

 

MCA Second Year  -  3rd Semester 

Course Particulars Credit Particulars Evaluation Scheme  

Total 

Credits 
Course 

Category 
Course Code Title of the Course 

Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional Core 

Courses 
MCA23301 Internet and Web Technology 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23302 Python Programming 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23303 Software Engineering 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23304 Artificial Intelligence 4 - - 4 40 60 100 - - 100 4 

Professional 

Elective Courses 
MCA2332* **Professional Elective-II 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23306 Internet and Web Technology LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23307 Python Programming LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23308 Software Engineering LAB - - 2 1 - - - 100 100 100 1 

Professional Core 

Courses 
MCA23309 Industrial Training / Internship   2 1 - - - 100 100 100 1 

Total 20  8 24 200 300 500 400 400 900 24 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23301 Internet and Web Technology 4 0 2 4 A 

Prerequisite: Programming Language, JAVA 

Course Educational Objectives: 

CEO1 To understand the basics of Web design using HTML, DHTML, and CSS. 

CEO2 To learn the basics about Client-side scripts and Server-side scripts. 

CEO3 To provide skills to design and develop dynamic websites. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Describe and interpret standard web technologies. 

CO2 Apply the basics of Web design using HTML, DHTML, and CSS. 

CO3 Build real-world applications using client-side and server-side scripting 
languages. 

CO4 Design and develop applications using web technologies. 

CO5 Create the database connectivity and suggest appropriate web technologies for 
any application. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      2 3 3 

CO2 3 2 2      2 2 3 

CO3 3 2 3      1 2 2 

CO4 3 2 2      2 1 3 

CO5 3 2 3      2 2 3 

Avg. 3 2 2.6      1.8 2 2.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23301 Internet and Web Technology 4 0 0 4 A 

UNIT: I 09 Hours 

HTML, Introduction, HTML Formatting, Hyper-Links, Lists, Tables, Images, Forms, 
Frames, Cascading Style sheets, Types, XML, Document type definition, XML Schemas, 

Document Object model. 

UNIT: II 09 Hours 

Introduction to Client-Side scripting, JavaScript, Control statements, Functions, Arrays, 

Objects, Events, Dynamic HTML with Java Script, AJAX: Ajax Client Server Architecture, 

XML HTTP Request Object, Call Back Methods. 

UNIT: III 09 Hours 

 

NodeJS and Express, Introduction to AngularJS and Fundamentals of ReactJS, Web servers, 
IIS (XAMPP, LAMPP) and Tomcat Servers, Server-Side Scripting, Java Servlets, Java 

Server Pages, Java Server Faces, JSF Components, Session Tracking, Cookies. 
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UNIT: IV 09 Hours 

PHP, Basic Syntax, defining variables and constants, PHP Data types, Operators and 

Expressions, Operator Precedence, Decisions and Loops, Functions and recursion, String 

Processing and Regular Expressions, Form Processing, Working with files and Directories, 
and Cookies. 

UNIT: V 09 Hours 

Database Connectivity with MySQL, Servlets, JSP, PHP, MongoDB, NoSQL Database, 

Fundamentals of jQuery and Bootstrap 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Paul J. Deitel, Harvey M. Deitel, Abbey Deitel, “Internet & World Wide Web How 

to Program”, Fifth Edition, Deitel Series, 2012. 

2. Jason Gilmore, “Beginning PHP and MySQL from Novice to Professional”, Fourth 

Edition, Apress Publications, 2010. 

3. Brown, Ethan, “Web Development with Node and Express: Leveraging the 

JavaScript Stack”, Second Edition O'Reilly Media. 

4. Anthony, Accomazzo, Murray Nathaniel, Lerner Ari, “Full stack React: The 
Complete Guide to React JS and Friends”, Fullstack.io, 2017. 

Reference Books: 

1. Robert W. Sebesta, “Programming with World Wide Web”, Eighth Edition, Pearson, 

2008. 

2. David William Barron, “The World of Scripting Languages”, John Wiley & Sons 

Publications, 2000. 

3. Dayley B., “Node.js, MongoDB, and AngularJS Web Development”, Addison- 

Wesley Professional, 2014. 
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Course Code Title of the Course L T P C QP 

MCA23302 Python Programming 4 0 2 4 A 

Prerequisite: Programming Language, Data Structure 

Course Educational Objectives 

CEO1 To know the concepts of Python Programming Language. 

CEO2 
Discover the method to create and manipulate of python data structures like tuple 
and dictionary 

CEO3 Explain the use of python function and uses of different modules in python. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Learn the syntax and semantics of Python Programming Language. 

CO2 Write Python functions to facilitate code reuse and manipulate strings. 

CO3 Illustrate the process of structuring the data using lists, tuples and dictionaries. 

CO4 Demonstrate the use of built-in functions to navigate the file system 

CO5 Apply Python Database Connectivity. 

CO-PO & PSO Mapping 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES (POs) PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 2 3      2 1 2 

CO2 2 3 2      2 1 2 

CO3 2 2 3      3 2 3 

CO4 3 2 2      3 2 3 

CO5 3 3 3      3 3 3 

Avg. 2.2 2.6 2.6      2.6 2 2.6 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23302 Python Programming 4 0 0 4 A 

UNIT: I 09 Hours 

Introduction: Installation, First Python Program: Interactive Mode Programming, Script 

Mode Programming; Identifiers, Reserved Words, Lines and Indentation, Multi-Line 

Statements, Quotation & Comments; Assigning Values to Variables, Multiple Assignment. 

Standard Data Types: Numbers, Strings, Lists, Tuples, Dictionary; Data Type Conversion; 

Basic Operators: Arithmetic, Comparison, Assignment, Bitwise; Operators: Logical, 
Membership, Identity; Operators Precedence; Python Numbers & Mathematical functions. 

UNIT: II 09 Hours 

Python Program Flow Control: Conditional blocks using if, else and elif; simple for loops 

in Python, for loop using ranges, string, list and dictionaries; use of while loops in Python; 

Loop manipulation using pass, continue, break and else, Programming using Python 
conditional and loops block Functions: Definition, call, positional and keyword parameters. 

Default parameters, variable number of arguments. Modules - import mechanisms. 
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Functional programming - map, filter, reduce, max, min: lambda function - list 
comprehension. 

UNIT: III 09 Hours 

Object-oriented programming: classes and objects, Inheritance, Polymorphism, 

overloading, error handling & exceptions - try, except, and raise - exception propagation. 

File Processing: Reading config files in Python, writing log files in Python, manipulating 

file pointers using seek, Programming using file operations, Understanding read functions, 

read (), readline () and deadlines (), Understanding write functions, write () and writelines 
(). 

UNIT: IV 09 Hours 

Python Modules and Packages: Organizing Python codes using functions, Organizing 

Python projects into modules, importing own and external modules, Understanding 

Packages, and Pre-defined modules: math and random modules with functions. 

Regular Expressions: re-module, applications of regular expressions, Character classes, 

pre-defined character classes, Quantifiers, essential functions in re module: compile (), 

finditer (), match (), fullmatch (), search (), findall (), sub (), subn (), and split (). 

UNIT: V 09 Hours 

Python Database Interaction: SQL Database connection using Python, creating and searching 

tables, reading and storing configuration information on the database, and programming 

using database connections. Hands-on project for database connectivity using Python 
(Optional). 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books 

1. Budd T A, “Exploring Python”, McGraw-Hill Education, 1st Edition, 2011. 

2. Mark Lutz, “Learning Python”, O’Reilly, 4th Edition, 2013. 

3. Y. Daniel Liang, “Introduction to Programming Using Python”, Pearson, 1st Edition, 
2013. 

Reference Books: 

1. Kenneth A. Lambert, “The Fundamentals of Python: First Programs”, Cengage 
Learning, 1st Edition, 2011. 

2. Allen Downey, “Think Python: How to Think Like a Computer Scientist”, O 
Reilly, 2nd Edition, 2015. 

3. Reema Thareja, “Python Programming using Problem-Solving Approach”, Oxford 

University Press, 1st Edition, 2017. 

4. Tony Gaddis, “Starting out with Python”, Pearson, 3rd Edition, 2014. 
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Course Code Title of the Course L T P C QP 

MCA23303 Software Engineering 4 0 0 4 A 

Prerequisite: Programming Language, Data Structure 

Course Educational Objectives: 

CEO1 
To provide the idea of decomposing the problem into Analysis, design, 
Implementation, Testing and Maintenance phases. 

CEO2 
To provide an idea of using various process models in the software industry 
according to given circumstances. 

CEO3 
To learn how a software project conducts analysis, design, implementation, testing, 
and maintenance processes. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

 

CO1 

Understand software engineering principles in building large software programs 
and the requirements specification and validation process. Decompose the given 

project in various phases of a lifecycle. 

CO2 Choose the appropriate process model depending on the user requirements. 

CO3 Perform life cycle activities like Analysis, Design, Implementation, Testing and 
Maintenance. 

CO4 Know various processes used in all the phases of the product. 

CO5 Students can apply their knowledge, techniques, and skills to develop a software 
product. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES (POs) PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3      1 2 1 

CO2 2 3 2      2 2 1 

CO3 2 3 3      2 2 2 

CO4 3 2 3      2 2 2 

CO5 3 3 3      3 3 2 

Avg. 2.4 2.6 2.8      2 2.2 1.6 
 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23303 Software Engineering 4 0 0 4 A 

UNIT: I 09 Hours 

Introduction to Software Engineering: The evolving role of software, the changing nature of 

software, and software myths. A Generic view of process: Software engineering is a layered 

technology, a process framework, the capability maturity model integration (CMMI), 

process patterns, process assessment, and personal and team process models. Process 

models: The waterfall model, incremental process models, evolutionary process models, and 

the unified process. Software Project Management: Responsibilities of a software project 

Manager, Project Planning, Metrics for Project Size Estimation, Project Estimation 

Techniques, and COCOMO-A Heuristic Estimation Technique. 
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UNIT: II 09 Hours 

Software Requirements: Functional and non-functional requirements, user requirements, 

system requirements, interface specification, and the software requirements document. 

Requirements engineering process: Feasibility studies, requirements elicitation and analysis, 

requirements validation, and requirements management, System models: Context models, 

behavioral models, data models, object models, structured methods. 

UNIT: III 09 Hours 

Design Engineering: The design process and design quality, design concepts, and the design 

model. Creating an architectural design: software architecture, data design, architectural 

styles and patterns, architectural design, a conceptual model of UML, basic structural 

modelling, class diagrams, sequence diagrams, collaboration diagrams, use case diagrams, 

and component diagrams. 

UNIT: IV 09 Hours 

Testing Strategies: A strategic approach to software testing, test strategies for conventional 

software, black-box and white-box testing, validation testing, system testing, and the art of 

debugging. Product metrics: Software quality, metrics for analysis model, metrics for design 

model, metrics for source code, metrics for testing, metrics for maintenance. 

UNIT: V 09 Hours 

Metrics for Process and Products: Software measurement, metrics for software quality. Risk 

management: Reactive Vs proactive risk strategies, software risks, risk identification, risk 

projection, risk refinement, RMMM, RMMM plan. 

Quality Management: Quality concepts, software quality assurance, software reviews, 

formal technical reviews, statistical software quality assurance, software reliability, and the 

ISO 9000 quality standards. 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Fundamentals of Software Engineering, Rajib Mall, PHI, 2014. 

2. Software Engineering - A Practitioner Approach, Roger S. Pressman, TMG 

Hill. 

Reference Books: 

1. Software Engineering principles and practice- Waman S Jawadekar, The 

McGraw-Hill Companies. 

2. Fundamentals of object-oriented design using UML Meiler page-Jones: Pearson 
Education. 

3. Software Engineering - Sommerville, 7th edition, Pearson Education. 

4. The unified modeling language user guide Grady Booch, James Rambaugh, Ivar 

Jacobson, Pearson Education. 
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Course Code Title of the Course L T P C QP 

MCA23304 Artificial Intelligence 4 0 2 4 A 

Prerequisite: Data Structure, Theory of Computation 

Course Educational Objectives: 

CEO1 To learn the basic concepts of AI principles and approaches 

CEO2 To develop a basic understanding of the building blocks of AI. 

CEO3 To learn the basic concepts of Artificial neural networks. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Have a fundamental understanding of the basic concepts of artificial intelligence 
(AI). 

CO2 Apply basic principles of AI in solutions that require problem-solving, inference, 
perception, knowledge representation, and learning. 

CO3 Understand various applications of AI techniques in intelligent agents, expert 
systems, artificial neural networks and other machine learning models. 

CO4 Know the current scope limitations and societal implications of AI. 

CO5 Have a basic foundation of machine learning. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      3 2 2 

CO2 3 2 2      3 2 1 

CO3 3 2 3      2 1 2 

CO4 3 2 2      3 2 2 

CO5 3 2 3      3 2 1 

Avg. 3 2 2.6      2.8 1.8 1.6 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23304 Artificial Intelligence 4 0 0 4 A 

UNIT: I 09 Hours 

Introduction to AI: define an AI Problem as state space search, AI problem characteristics, 

AI techniques, Production systems, control strategies, and reasoning forward and backward 

chaining. Intelligent Agents: Definitions of a rational agent, reflex, model-based, goal-based, 

and utility-based agents, problem-solving: agents, problem formulation, Water-Jug problem, 

Missionaries-Cannibals Problem, Monkey-Bananas Problem, Tower of Hanoi, Tower of 
Brahma, Crypt arithmetic problem 

UNIT: II 09 Hours 

Uninformed Search: Breadth-first search, depth-first search, iterative deepening, 

bidirectional and beam search. 

Heuristic Search Techniques: generate-and-test, Hill climbing, best first search, A* 
algorithm, problem reduction, AO* algorithm, Min-max and game trees, and Alpha-Beta 
pruning. 
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UNIT: III 09 Hours 

Knowledge Representation in AI, issues in knowledge representation, Knowledge 

Representation using predicate logic, semantic nets, frames, scripts & conceptual 

Dependency, Reasoning under uncertainty: Bayesian Belief networks, Dempster Shafer 

theory, Expert systems: Architecture, knowledge base, inference engine, Knowledge 

acquisition, Expert system development, applications of expert systems. 

UNIT: IV 09 Hours 

First-order logic, Inference in first-order logic, propositional vs. first-order inference, 

unification and lifting, Forward chaining, Backward chaining, Resolution, Learning from 

observation, Inductive learning, Decision trees, Explanation learning, Statistical Learning 

methods, and Reinforcement Learning. 

UNIT: V 09 Hours 

Natural language processing: Syntactic processing, top-down and bottom-up parsing, 

Semantic analysis, planning in AI, Pattern recognition and classification process, learning 

classification patterns, Artificial Neural networks, Distributed AI, Contract-Net Protocol 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Artificial Intelligence: A Modern Approach, S. Russell and P. Norvig, Pearson 

2. Artificial Intelligence - E. A. Rich and Kelvin Knight (TMH) 

Reference Books: 

1. Introduction to AI and Expert Systems- D.W.Patterson (PHI) 

2. Principles of AI and Expert systems development, D. W. Rolston (McGraw Hill) 

3. Artificial Intelligence - P. H. Winston (Addison Wesley) 
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Course Code Title of the Course L T P C QP 

MCA23321 Cryptography and Network Security 4 0 0 4 A 

Pre-Requisite: Computer Network, Basic Mathematics 

Course Educational Objectives: 

CEO1 
Provide an overall view of what Cryptography & Network Security is all about and 
generate interest in this field to take this as a further specialization or career path. 

CEO2 
It provides a strong understanding of different cryptographic techniques and the 
ability to use them in Network Security. 

 

CEO3 
The objective is for the student to learn about different encryption techniques, hash 

functions, and digital signatures and their use in various network and system 
security protocols. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand Cryptography and Network Security Mechanisms & Classify the 

various classical encryption techniques. 

CO2 Design and compare various public-key cryptographic techniques. 

CO3 Analyze the essential cryptographic algorithms. 

CO4 Understand digital certificates and evaluate authentication and hash algorithms. 

CO5 Understand authentication protocols and email security & develop robust password 
methods. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 1 1 2    1 1 1 

CO2 3 2 1 2 2    2 1 1 

CO3 2 1 2 2 2    2 2 2 

CO4 3 2 2 2 3    2 2 1 

CO5 3 2 3 3 3    2 2 2 

Avg. 2.8 1.8 2 2 2.4    1.8 1.6 1.4 

 

SYLLABUS 
 

Course Code Title of the Course L T P C QP 

MCA23321 Cryptography and Network Security 4 0 0 4 A 

UNIT: I 09 Hours 

Introduction: Security Goals, Attacks, Services and Mechanisms, Techniques, and 

Mathematics of Cryptography: integer arithmetic, Modular arithmetic, Matrices, linear 

congruence, Algebraic Structure (Groups, Ring, Field), Traditional and Morden Symmetric- 
Key Ciphers: Substitution, Transposition, Stream and Block Ciphers, and Steganography. 
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UNIT: II 09 Hours 

DES Structure and Analysis, Multiple DES, Security of DES, AES Structure and Analysis, 

Transformations, Key expansion, Ciphers, and Use of modern block Ciphers (ECB, CBC, 
CFB, OFB, CTR Mode). 

UNIT: III 09 Hours 

Primes, Primality Testing, Factorization, Chinese remainder Theorem, Quadratic 

Congruence, Exponentiation and Logarithm, Asymmetric Key Cryptography: An Overview 

of Asymmetric Key Cryptography, RSA, Rabin, Elgamal and Elliptic Curve Cryptosystems. 

UNIT: IV 09 Hours 

Message Integrity, Random Oracle Model, Message Authentication, Cryptographic Hash 

Functions, SHA-512, Whirlpool, Digital Signature: Comparison, Process, Services, Attacks 

on Digital Signature, Digital Signature Schemes. 

UNIT: V 09 Hours 

Entity Authentication: Password, Challenge Response, Key Management: Symmetric Key 

Distribution, KERBEROS, Public Key Distribution, Network Security: E-Mail, Firewalls, 

IDS, PGP, S/MIME, Overview of IP Security, TLS / SSL Architecture, 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Cryptography & Network Security by Behrouz A. Forouzan, Tata McGraw Hill. 

2. Cryptography and Network Security: Principles and Practice by William Stallings, 
8th Edition - Pearson 

Reference Books: 

1. Cryptography and Network Security, 4th Edition by Atul Kahate. 

2. Cryptography and Network Security: C K Shyamala, N Harini, Dr T R 

Padmanabhan, Wiley India, 1st Edition. 

3. Cryptography and Network Security: Demystifying the ideas of Network Security, 

Cryptographic Algorithms, Wireless Security, IP Security, System Security, and 

Email Security, by Bhushan Trivedi, Savita Gandhi, Dhiren Pandit, BPB 
Publications. 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23306 Internet and Web Technology LAB 0 0 2 1 A 

Course Educational Objectives 

CEO1 
Understand the concepts of HTML5, CSS, JavaScript, XML, PHP and 
develop JavaScript programs. 

CEO2 Develop XML program to display student information using CSS. 

CEO3 
Develop PHP program to keep track of the number of visitors visiting the web 
page, Digital Clock, simple calculator, matrix addition, multiplication, transpose 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Analyze a web page and identify its elements and attributes. 

CO2 Create web pages using XHTML and Cascading Style Sheets. 

CO3 Build dynamic web pages using JavaScript (Client-side programming). 

CO4 Create XML documents and Schemas. 

CO5 Create PHP program to connect to MySQL Database. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3      2 2 2 

CO2 2 2 2      2 2 2 

CO3 3 2 3      2 3 2 

CO4 3 2 2      2 3 2 

CO5 3 2 2      2 3 2 

Avg. 2.6 2.0 2.4      2 2.6 2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23306 Internet and Web Technology LAB 0 0 2 1 P 

Sl. No. LAB Assignments 

1 Design the following static web pages required for an online book store web site. i. 
Home Page ii. Login Page iii. Catalogue Page 

2 Design the following static web pages required for an online book store web site. 
i. Registration Page 

ii. Cart Page 

3 Design a web page using CSS which includes the following: 

iii. Use different font and text styles 

iv. Set a background image for both the page and single element on the page. 

v. Define styles for links 

vi. Working with layers 

vii. Adding a Customized cursor 

4 i. Write a JavaScript to validate the fields of the login page. 
ii. Write a JavaScript to validate the fields of the Registration page 
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5 Write an XML file that will display Book information, including the Title, Author 

Name, ISBN number, Publisher name, Edition, and Price. Validate the above 

document using DTD and XML Schema. 

6 i. Write a PHP program to validate the login page fields. 
ii. Write a PHP program to validate the fields of the Registration page 

7 Write a JSP to connect to the database, extract data from the tables, and display 

themto the user. 

8 Design a JSP to insert the details of users who register through the registration page 

and store them in the database. 

9 Write a PHP program to connect to MySQL database, which retrieves the data from 
the tables and displays them to the user. 

10 Write a PHP program to insert the details entered by the user in the Registration 
form into MySQL database. 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23307 Python Programming LAB 0 0 2 1 P 

Course Educational Objectives 

CEO1 To write, test, and debug simple Python programs. 

CEO2 To implement Python programs with conditionals and loops. 

CEO3 Use functions for structuring Python programs. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Develop algorithmic solutions to simple computational problems. 

CO2 Develop and execute simple Python programs 

CO3 Write simple Python programs using conditionals and loops for solving 
problems. 

CO4 Decompose a Python program into functions. 

CO5 Represent compound data using Python lists, tuples, dictionaries etc. 

CO-PO & PSO Mapping 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      1 2 2 

CO2 3 2 2      1 2 2 

CO3 3 2 3      2 2 2 

CO4 3 2 2      3 3 2 

CO5 3 2 3      3 3 3 

Avg. 3 2 2.6      2 2.4 2.2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23307 Python Programming LAB 0 0 2 1 P 

Sl. No. List of Assignments 

1 a) Write a program to input your name, age and address and print them. 

b) Write a program to input your marks for three subjects then find sum and 

percentage. 
c) Write a program input radius and find the area of a circle. 

2 a) Write a program to display simple interest and compound interest. 

b) Write a program to input first name, middle name and last name into three 

variables and then apply concatenation. 
c) Write a program to create a tuple and display the elements of it. 

3 a) Write a program to test a string is palindrome or not. 

b) Write a program to input 3 coefficient values and find the real roots. 

c) Write a program to find the greatest among 3 unequal numbers 

4 a) Write a program that prints the decimal equivalent of 1/2, 1/3, 1/4, .... 1/100 

b) Write a program to input a number and print the countdown from that number 

to zero. 
c) Write a program to test whether a number is prime or not. 
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 d) Write a program to find the GCD of three numbers. 

 

5 

a) Write a program to test a number is magic or not 

b) Write a program to test a number is perfect or not. Ex: 6, 28 

c) Write a program to test a number is strong or not. 

d) Generate Fibonacci series between 0 to 1000. Then find the sum of even 

valued terms. 

6 a) Write a program to create an UDF for displaying the key and values of a 

dictionary. 

b) Write a program to create a function which generates Fibonacci sequence of 

N numbers by considering the terms, then find the sum of the even-valued 

terms. 
c) Write a program create an UDF which generates a sequence of perfect 

numbers within a range given. 

7 a) Write a recursive function to find the largest element in a list of numbers. 

b) Write a program to generate sequence 1/1!, 2/2!, 3/3!, ...n/n! using a recursive 

function. 
c) Write a Python program to calculate the sum of a list of numbers. 

8 a) Given two arrays in increasing order, print all common elements in these 

arrays using lambda function. 
b) Display the 2^x for each element x in a given list using lambda function. 

c) Write a program to input a list of numbers. Use map() and lambda() for 

printing the square of each number. 

9 a) Write a program to create an empty list and input a group of numbers into the 
list, remove the duplicate elements from it and then sort them in ascending 

order and then display. 

10 a) Write a program to count the numbers of characters in the string and store 
them in a dictionary data structure. 

b) Write a program to generate a shape given below: 

A 

A B A 

A B C B A 
A B C D C B A 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23308 Software Engineering LAB 0 0 2 1 P 

Course Educational Objectives: 

CEO1 Learn use case diagram 

CEO2 Learn class and object diagram 

CEO3 Study state-chart and activity diagrams 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Apply use case diagram 

CO2 Apply class and object diagram 

CO3 Apply sequence and collaboration diagrams 

CO4 Apply state-chart and activity diagrams 

CO5 Apply component and deployment diagrams 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO 1 3 2 3      1 1 2 

CO 2 3 2 2      2 2 2 

CO 3 3 2 3      2 2 2 

CO 4 3 2 2      2 2 2 

CO 5 3 2 3      3 2 2 

Avg. 3 2 2.6      2 1.8 2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23308 Software Engineering LAB 0 0 2 1 P 

Sl. No. List of Assignments 

1 Develop requirements specification for a given problem (The requirements 

specification It should include both functional and non-functional requirements. For 

a set of about 20 sample problems, see the questions section of Chapter 6 of the 

Software Engineering book of Rajib Mall) Use any one project management tool such 
as Microsoft Project or Gantt Project, etc 

2 Develop the DFD Model (Level 0, Level 1 DFD and data dictionary) of the sample 
problem (Use of a CASE tool required) 

3 Develop a structured design for the DFD model developed 

4 Develop a UML Use case model for a problem (Use of a CASE tool, any of Rational 
Rose, Argo UML, or Visual Paradigm etc. is required) 

5 To draw the structural view diagram: Class diagram, object diagram 

6 To draw the behavioral view diagram: Sequence diagram, Collaboration diagram 

7 To draw the behavioral view diagram: State-chart diagram, Activity diagram 

8 To draw the implementation view diagram: Component diagram 

9 To draw the environmental view diagram: Deployment diagram 

10 To perform various testing using the testing tool unit testing, integration testing 

http://www.giet.edu/


GANDHI INSTITUTE OF ENGINEERING AND TECHNOLOGY UNIVERSITY, 

GUNUPUR-765022, RAYAGADA, ODISHA 

SCHOOL OF SCIENCE 
DEPARTMENT OF COMPUTER SCIENCE AND APPLICATIONS (MCA) 

Incorporated by Act 23 of Govt. of Odisha and under the approval of UGC & AICTE 

www.giet.edu 

 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23309 Industrial Training / Internship 0 0 2 1 P 

Course Educational Objectives: 

CEO1 Able to develop professional competence through Industrial Training/internship. 

CEO2 Able to apply academic knowledge in a personal and professional environment. 

CEO3 Able to make own career goals and personal aspirations. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Describe the use of advanced tools and techniques encountered during industrial 
training/internship. 

CO2 Demonstrate ethical conduct and professional accountability for the benefit of 
society. 

CO3 Understand the resource requirements and planning to facilitate the project's 
success. 

CO4 Develop awareness about general workplace behavior and build interpersonal and 
team skills. 

CO5 Prepare professional Training / Internship reports and presentations. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 2 2 3 3 2 2 2  3  

CO2      2 3  3   

CO3     3 1 2   3  

CO4    2 3  2    3 

CO5   1   3  3   3 

Avg. 1 2 1.5 2.5 3 2 2.25 2.5 3 3 3 

Instruction for the Industrial Training/internship 

*All students shall undergo an Industrial Training/internship during the summer after 1st Year 

(II - Semester) for 4 to 6 weeks. They can choose the domain of their interest, which may be 

relevant to their respective programs as per the industry requirement. A self-study report for 

the internship and Certificate shall be submitted and evaluated during the 2nd year (III - 

Semester). 

 

**Professional Elective-II (Choose any one) 

Sl. 
No. 

Course Code Title of the Course 
Hours / Week 

Credits 
L L L 

1. MCA23321 Cryptography and Network Security 4 - - 4 

2. MCA23322 Mobile Computing 4 - - 4 

3. MCA23323 Compiler Design 4 - - 4 

4. MCA23324 Quantum Computing 4 - - 4 

5. MCA23325 Machine Learning 4 - - 4 

6. MCA23326 Computer Vision 4 - - 4 

7. MCA23327 Software Project Management 4 - - 4 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23322 Mobile Computing 4 0 0 4 A 

Prerequisite: Computer Network, Wireless Sensor Network 

Course Educational Objectives: 

CEO1 To understand the basic concepts of mobile computing and learn the basics of 
mobile telecommunication systems. 

CEO2 To be familiar with the network layer protocols and ad-hoc networks and know the 

basis of transport and application layer protocols. 

CEO3 To gain knowledge about different mobile platforms and application development. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Study and be aware of the fundamentals of mobile computing. 

CO2 Study and analyze wireless networking protocols, applications and environment. 

CO3 Understand various data management issues in mobile computing. 

CO4 Analyze different types of security issues in mobile computing environments. 

CO5 Study, analyze, and evaluate various routing protocols used in mobile computing. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 1 1 2 1    1 1 2 

CO2 2 3 2 3 2    2 1 2 

CO3 3 3 2 3 3    2 1 2 

CO4 2 3 2 3 3    2 2 2 

CO5 3 3 3 3 3    2 2 2 

Avg. 2.2 2.6 2 2.8 2.4    1.8 1.4 2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23322 Mobile Computing 4 0 0 3 A 

UNIT: I 09 Hours 

 

Introduction: Issues in mobile computing, Overview of wireless telephony, Cellular 

concept, GSM- air interface, channel structure; Location management- HLR-VLR, 

hierarchical, handoffs; Channel allocation in cellular systems, CDMA, GPRS, MAC for 

cellular system. 

UNIT: II 09 Hours 

 

Wireless Networking, Wireless LAN Overview- MAC issues, IEEE 802.11, Blue Tooth, 

Wireless multiple access protocols, TCP over wireless, Wireless applications, Data 

broadcasting, Mobile IP, WAP- architecture, protocol stack, application environment, 

applications. 
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UNIT: III 09 Hours 

 

Data management issues in mobile computing, data replication for mobile computers, 

adaptive clustering for mobile wireless networks, File system, Disconnected operations. 

UNIT: IV 09 Hours 

 

Mobile Agents computing, Security and fault tolerance, Transaction processing in mobile 

computing environment. 

UNIT: V 09 Hours 

 

Ad-hoc networks, Localization, MAC issues, Routing protocols, Global state routing (GSR), 

Destination sequenced distance vector routing (DSDV), Dynamic source routing (DSR), Ad- 
hoc on-demand distance vector routing (AODV), Temporarily ordered routing algorithm 

(TORA), QoS in Ad-hoc Networks, applications 

Teaching Methods: Chalk& Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Schiller J., Mobile Communications, Pearson 

2. Upadhyaya S. and Chaudhury A., Mobile Computing, Springer 

3. Kamal R., Mobile Computing, Oxford University Press. 

Reference Books: 

4. Talukder A. K. and Ahmed H., Mobile Computing Technology, Applications and 
Service Creation, McGraw Hill Education 

5. Garg K., Mobile Computing Theory and Practice, Pearson. 

6. Kumar S., Wireless and Mobile Communication, New Age International Publishers 

7. Manvi S. S. and Kakkasageri M. S., Wireless and Mobile Networks- Concepts and 

Protocols, Wiley India Pvt. Ltd. 
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Course Code Title of the Course L T P C QP 

MCA23323 Compiler Design 4 0 0 4 A 

Prerequisite: Theory of Computation, Data Structure, C Program Language 

Course Educational Objectives: 

CEO1 
To learn the process of translating a modern high-level language to executable 
code. 

CEO2 
To represent the target code in any code format, understand the machine-dependent 

code and draw the flow graph for the intermediate codes. 

CEO3 To apply the optimization techniques to have a better code for code generation 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 To realize the basics of compiler design and apply it for real-time applications. 

CO2 Understand the parser and its types, i.e., Top-Down and Bottom-up parsers, and 
construct the LL, SLR, CLR, and LALR parsing table. 

CO3 Implement the compiler using a syntax-directed translation method and learn about 
the synthesized and inherited attributes. 

CO4 Acquire knowledge about run time data structure like symbol table organization 

and different techniques used in that. 

CO5 Understand the target machine’s run time environment, its instruction set for code 
generation and techniques used for code optimization. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3 2     1 1 2 

CO2 3 2 2 3     2 2 2 

CO3 3 2 3 2     2 2 2 

CO4 3 2 2 3     2 2 2 

CO5 3 2 3 3     3 2 2 

Avg. 3 3 2.6 2.6     2 1.8 2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23323 Compiler Design 4 0 0 3 A 

UNIT: I 09 Hours 
 

Introduction to Compiler Design: Language Processing System, Compilers, Interpreter, 

Assembler, Different Types of Compilers, the Role of Different Phases of Compiler. 
Lexical analysis: Role of lexical analyzer (Scanner), Input Buffering Scheme, Theory of 

Automata, regular expression, transition diagram, NFA, DFA, Conversion of NFA to DFA. 

UNIT: II 09 Hours 

 

Syntax Analysis: The role of syntax analyzer (Parser), Classification of Grammar, CFG, 

derivation of parser tree, and classes of parsing. 
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Top-down parsing: Recursive descent parsing, backtracking, predictive parsers, LL (1) 
grammars. 
Bottom-up parsing: Handle pruning and shift-reduce parsing, Operator Precedence Parser, 

LR Parsers (SLR, CLR, LALR). 

UNIT: III 09 Hours 

 

Syntax-directed Translation: Syntax-directed definitions, Synthesized and Inherited 

attributes, Dependency graph, evaluation order of SSD, semantic rules, application of 

syntax-directed translation, L-attribute, and S-attributed definitions. 
Error Handling: Types of Errors, Error detection, reporting and recovery: lexical, syntactic, 
semantic. 

UNIT: IV 09 Hours 

Symbol table management: Symbol Table entries, Use and Operation of Symbol Table, 

Runtime Environment, Scope Management. 

Intermediate Code Generation: Postfix notations, Syntax tree, Three Address Code, 

quadruples, triples, indirect triples, translation of assignment statement, Boolean expression, 
control structures. 

UNIT: V 09 Hours 

 

Code Optimization: Importance of code optimization, peephole optimization, Loop 

Optimization, DAG representation, control flow Optimization, Induction variable removal, 

Elimination of Common sub-expressions, and Activation Record. 

Code Generation: Problems in code generation, register allocation, and assignment, Simple 
code generation using stack allocation, Basic blocks and flow graphs, Simple code 
generation using flow graphs. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Compilers: Principles Techniques and Tools, 1st edition by A. V. Aho, Sethi, 

Ullman, Pearson education. 

2. Principal of Compiler Design, Alfred V. Aho& Jeffery D. Ullman, Narosa Pub. 
House. 

3. “Compilers: Principles, Techniques and Tools” Aho, Ravi Sethi, Ullman, 

Pearson Education, VIII Ed. 2002. 

Reference Books: 

1. Lex and Yacc by Johan R. Levine, Tonny Mason, et al. O” Reilly and Associates. 
2. “Compilers Design in C” Allen I. Holub, PHI Eastern Economy edition 2003. 
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Course Code Title of the Course L T P C QP 

MCA23324 Quantum Computing 4 0 0 4 A 

Prerequisite: Artificial Intelligence, Machine Learning 

Course Educational Objectives: 

CEO1 It is being able to analyze simple quantum algorithms and argue optimality. 

CEO2 
Familiarity with 1-qubit / 2-qubit gate operators and ability to design simple 
quantum circuits. 

CEO3 
Ability to read and understand recent results as well as research papers on quantum 
algorithms 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Identify the need of quantum computing and quantum gates 

CO2 Compare Classical vs. Quantum Machine Learning 

CO3 Develop the Quantum Machine Learning programs 

CO4 Incorporate the Unsupervised learning with Qiskit 

CO5 Demonstrate the QNN, QCNN, QGAN using Qiskit and Pennylane 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 3 2      2 1 3 

CO2 2 3 1      1 1 2 

CO3 2 3 3      2 1 1 

CO4 2 3 3      1 2 2 

CO5 1 3 3      2 1 1 

Avg. 1.6 3 2.4      1.6 1.2 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23324 Quantum Computing 4 0 0 4 A 

UNIT: I 09 Hours 

 

Introduction to Quantum Computing, Introduction to Superposition, Classical superposition, 
Quantum superposition, what is a Qubit? Mathematical Representation on Qubits, Bloch 
Sphere, Quantum Gates, Entanglement, Multi-Qubits states, CNOT gate 

UNIT: II 09 Hours 

 

Classical vs. Quantum Machine Learning, Examples of Typical Machine Learning 

Problems, The Three Ingredients of a Learning Problem, Risk minimization in Supervised 

Learning, Training in Unsupervised Learning, Methods in Machine Learning Linear Models, 
Neural Networks, Graphical and Kernel methods 

UNIT: III 09 Hours 
 

Introduction to Quantum Machine Learning, Four approaches to QML-Parameterized 

quantum circuits (PQC), Quantum Information Encoding, Training parameterized quantum 
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circuits, Supervised learning, Quantum   variational   classification, Quantum kernel 
estimation, Quantum feature map  and  kernels, Quantum Support Vector classification 
(QSVM) 

UNIT: IV 09 Hours 

 

Introduction to   Unsupervised   learning,   Principal Component   Analysis,   Clustering, 
Classifiers used in QML, Problem-solving session, QML programming concepts in Qiskit, 

Analysis of Qiskit, Analysis of exercises created by Qiskit, Discussion about IBM Qiskit 

UNIT: V 09 Hours 

 

Introduction to Quantum Neural Networks, Quantum Convolutional Neural Networks 

(QCNN), Hybrid QNN, Problem-solving session on a real dataset, Classical Generative 

Adversarial Networks (GAN), Quantum Generative Adversarial Networks (QGAN), QGAN 

in Qiskit, Problem-Solving session, Pennylane and AWS Quantum Bracket introduction, 
Use cases in QML. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Quantum Computation and Quantum Information by Michael A. Nielsen and 
Isaac L. Chuang Cambridge University Press (ISBN-13:978-1107002173) 

2. An Introduction to Quantum Computing by Phillip Kaye, Raymond Laflamme 

and Michele Mosca (ISBN-13:9780198570493) 

3. Quantum Algorithms via Linear Algebra: A Primer by Richard J. Lipton and 
Kenneth W. Regan (ISBN: 978-0262028394) 

References: 

1. Maria Schuld and Francesco Petruccione, “Machine Learning with Quantum 

Computers”, Second Edition, Springer, 2021 

2. Maria Schuld and Francesco Petruccione, “Supervised Learning with Quantum 

Computers”, Springer, 2018 

3. Peter Wittek, “Quantum Machine Learning – What Quantum Computing Means 

to Data Mining”, Elsevier 

4. Ciaran Hughes, Joshua Isaacson, Anastasia Perry, Ranbel F. Sun, Jessica Turner, 

“Quantum Computing for the Quantum Curious”, Springer, 2021 
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Course Code Title of the Course L T P C QP 

MCA23325 Machine Learning 4 0 0 4 A 

Prerequisite: Theory of Computation, Soft Computing 

Course Educational Objectives: 

CEO1 To understand the basic theory underlying machine learning. 

CEO2 To be able to formulate machine learning problems corresponding to different 
applications. 

CEO3 To apply the algorithms to a real-world problem, optimize the models learned and 
report on the expected accuracy that can be achieved by applying the models. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 To understand the need for machine learning for various problem-solving. 

CO2 To understand a wide variety of learning algorithms and how to evaluate models 
generated from data. 

CO3 To understand the latest trends in machine learning 

CO4 To design appropriate machine learning algorithms and apply the algorithms to 
real-world problems. 

CO5 To optimize the models learned and report on the expected accuracy that can be 
achieved by applying the models. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 1 1 2 1    1 1 1 

CO2 2 2 2 2 2    1 1 2 

CO3 2 3 2 3 3    1 2 2 

CO4 2 2 2 1 3    2 2 2 

CO5 3 3 3 3 3    2 2 2 

Avg. 2 2.2 2 2.2 2.4    1.4 1.6 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23325 Machine Learning 4 0 0 4 A 

UNIT: I 09 Hours 

Introduction: Learning, Types of Learning, well-defined learning problems, Designing a 

Learning System, History of ML, Introduction of Machine Learning Approaches (Artificial 

Neural Network, Clustering, Reinforcement Learning, Decision Tree Learning, Bayesian 

networks, Support Vector Machine, Genetic Algorithm), Issues in Machine Learning and 

Data Science Vs Machine Learning. 

http://www.giet.edu/
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UNIT: II 09 Hours 

Regression: Linear Regression and Logistic Regression 

Bayesian Learning – Bayes theorem, Concept learning, Bayes Optimal Classifier, Naïve 

Bayes classifier, Bayesian belief networks, EM algorithm. 

Support Vector Machine: Introduction, Types of support vector kernel (Linear kernel, 

polynomial kernel, and Gaussian kernel), Hyperplane – (Decision surface), Properties of 

SVM, and Issues in SVM. 

UNIT: III 09 Hours 

Decision Tree Learning: Decision tree learning algorithm, Inductive bias, Inductive 

inference with decision trees, Entropy and information theory, Information gain, ID-3 

Algorithm, Issues in Decision tree learning. 

Instance-Based Learning: K-Nearest Neighbour Learning, Locally Weighted Regression, 
Radial basis function networks, Case-based learning. 

UNIT: IV 09 Hours 

Artificial Neural Networks: Perceptron’s, Multilayer perceptron, Gradient descent and the 

Delta rule, Multilayer networks, Derivation of Backpropagation Algorithm, Generalization, 

Unsupervised Learning – SOM Algorithm and its variant; 

Deep Learning: Introduction, the concept of the convolutional neural network, Types of 

layers – (Convolutional Layers, Activation function, pooling, fully connected), Concept of 

Convolution (1D and 2D) layers, Training of network, the Case study of CNN e.g. on 

Diabetic Retinopathy, Building a smart speaker, Self-deriving car etc. 

UNIT: V 09 Hours 

Reinforcement Learning: Introduction to Reinforcement Learning, Learning Task, 

Example of Reinforcement Learning in Practice, Learning Models for Reinforcement 

(Markov Decision process, Q Learning – Q Learning function, Q Learning Algorithm), 

Application of Reinforcement Learning, Introduction to Deep Q Learning. 

Genetic Algorithms: Introduction, Components, GA cycle of reproduction, Crossover, 
Mutation, Genetic Programming, Models of Evolution and Learning, Applications. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Tom M. Mitchell, ―Machine Learning, McGraw-Hill Education (India) Private 

Limited, 2013. 
2. Ethem Alpaydin, ―Introduction to Machine Learning (Adaptive Computation and 

Machine Learning), MIT Press 2004. 

References: 

1. Stephen Marsland, ―Machine Learning: An Algorithmic Perspective, CRC Press, 
2009. 

2. Bishop, C., Pattern Recognition and Machine Learning. Berlin: Springer-Verlag. 
3. M. Gopal, ―Applied Machine Learning‖, McGraw Hill Education 

http://www.giet.edu/
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Course Code Title of the Course L T P C QP 

MCA23326 Computer Vision 4 0 0 4 A 

Prerequisite: Computer Graphics, Data Structure 

Course Educational Objectives: 

CEO1 To introduce students to the significant ideas, methods, and techniques of computer 
vision and pattern recognition. 

CEO2 To develop an appreciation for various issues in the design of computer vision and 

object recognition systems. 

CEO3 To provide the student with programming experience from implementing computer 
vision and object recognition applications. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Recognize and describe how mathematical and scientific concepts are applied in 
computer vision. 

CO2 Identify and interpret appropriate sources of information relating to computer 
vision. 

CO3 Apply knowledge of computer vision to real-life scenarios. 

CO4 Reflect on the relevance of current and future computer vision applications. 

CO5 Discuss principles of computer vision using appropriate language and terminology. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES (POs) PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 1 1 2 1    1 1 2 

CO2 2 2 2 2 2    1 2 2 

CO3 3 3 2 3 3    2 2 2 

CO4 1 3 2 3 3    2 2 2 

CO5 3 3 3 3 3    2 2 2 

Avg. 2.2 2.4 2 2.6 2.4    1.6 1.8 2 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23326 Computer Vision 4 0 0 4 A 

UNIT: I 09 Hours 

 

Image Processing Foundations: Review of image processing techniques, classical filtering 

operations, thresholding techniques, edge detection techniques, corner and interest point 

detection, mathematical morphology, and texture. 

UNIT: II 09 Hours 

 

Shapes and Regions: Binary shape analysis, connectedness, object labelling and counting, 

size filtering, distance functions, skeletons and thinning, deformable shape analysis, boundary 

tracking procedures, active contours, shape models and shape recognition, centroidal profiles, 

handling occlusion, boundary length measures, boundary descriptors, chain codes, Fourier 

descriptors, region descriptors, and moments. 

http://www.giet.edu/
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UNIT: III 09 Hours 

 

Hough Transform: Line detection, Hough Transform (HT) for line detection, foot-of-normal 

method, line localization, line fitting, RANSAC for straight line detection, HT-based circular 

object detection, accurate center location, speed problem, ellipse detection, Case study: 

Human Iris location, hole detection, generalized Hough Transform (GHT), spatially matched 

filtering, GHT for ellipse detection, object location, GHT for feature collation 

UNIT: IV 09 Hours 

 

3D Vision and Motion: Methods for 3D vision, projection schemes, shape from shading, 

photometric stereo, shape from texture, shape from focus, active range finding, surface 

representations, point-based representation, volumetric representations, 3D object 

recognition, 3D reconstruction, introduction to motion, triangulation, bundle adjustment, 

translational alignment, parametric motion, spline-based motion, optical flow, layered motion. 

UNIT: V 09 Hours 

Applications: Photo album, Face detection, Face recognition, Eigenfaces, Active appearance 

and 3D shape models of faces. Application: Surveillance, foreground-background separation, 

particle filters, Chamfer matching, tracking, and occlusion, combining views from multiple 

cameras, human gait analysis Application In-vehicle vision system: locating roadway, road 

markings, identifying road signs, locating pedestrians. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 

Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. D. L. Baggio et al., Mastering OpenCV with Practical Computer Vision Projects, Packt 
Publishing, 2012. 

2. 2. E. R. Davies, Computer & Machine Vision‖, Fourth Edition, Academic Press, 2012. 

3. 3. Jan Erik Solem, Programming Computer Vision with Python: Tools and algorithms 
for analyzing images, O'Reilly Media, 2012. 

Reference Books: 

1. Mark Nixon and Alberto S. Aquado, Feature Extraction & Image Processing for 
Computer Vision, Third Edition, Academic Press, 2012. 

2. R. Szeliski, Computer Vision: Algorithms and Applications, Springer 2011. 

3. Simon J. D. Prince, Computer Vision: Models, Learning, and Inference, Cambridge 
University Press, 2012. 

http://www.giet.edu/
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Course Code Title of the Course L T P C QP 

MCA23327 Software Project Management 4 0 0 4 A 

Prerequisite: Software Engineering, Programming 

Course Educational Objectives: 

CEO1 
To understand the concepts of project management related to managing software 
development projects. 

CEO2 
To familiarize with the different activities involved in software project 

management. 

CEO3 
To know how to successfully plan and implement a software project management 
activity and complete a specific project in time within the available budget. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Identify project planning objectives, along with various cost/effort estimation 
models. 

CO2 Monitor and control project activities. 

CO3 Organize & schedule project activities to compute critical paths for risk analysis. 

CO4 Formulate testing objectives and test plans to ensure good software quality under 
SEI-CMM. 

CO5 Configure changes and manage risks using project management tools & people. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      1 1 2 

CO2 3 2 2      2 2 2 

CO3 3 3 3      2 2 3 

CO4 3 2 2      2 2 2 

CO5 3 2 3      3 2 3 

Avg. 3 2.1 2.6      2 1.8 2.4 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23327 Software Project Management 4 0 0 3 A 

UNIT: I 09 Hours 

 

Project Management & Costing: Software Project Management approaches, Project 

Acquisition, Initiation, Planning, PERT Execution and Control, CPM, Change Management, 

Project Closure, Agile SPM Problems in Software Estimation, Algorithmic Cost Estimation 

Process, Function Points, COCOMO II (Constructive Cost Model), Estimating Web 

Application Development, Concepts of Finance, Activity Based Costing and Economic Value 

Added (EVA), Balanced Score Card. 

http://www.giet.edu/
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UNIT: II 09 Hours 

 

Process Models & Lifecycle Management: Software Engineering Process Models, 

Adaptive Software Development (ASD), DSDM, SCRUM, Crystal, Feature Driven 

Development (FDD), ISO 9000: 2000, SPICE, SIX SIGMA, CMMI. SLIM (Software Life 

cycle Management), PLM (Product Lifecycle Management), PDM (Product Data 

Management), PLM, PDM Applications, Pre-PLM Environment, Change Management. 

UNIT: III 09 Hours 

 

Risk Management: Perspectives of Risk Management, Risk Definition, Risk Categories, 

Risk Assessment: Approaches, techniques and good practices – Risk Identification / Analysis 

/ Prioritization, Risk Control (Planning / Resolution / Monitoring), Risk Retention, Risk 

Transfer, Failure Mode and Effects Analysis (FMEA), Operational Risks, Supply Chain Risk 

Management. 

UNIT: IV 09 Hours 

 

Metrics: Need for Software Metrics, scope, basics, the framework for software measurement, 

Classification of Software Metrics: Product Metrics (Size Metrics, Complexity Metrics, 

Halstead’s Product Metrics, Quality Metrics), and Process metrics (Empirical Models, 

Statistical Models, Theory-based Models, Composite Models, and Reliability Models), 

measuring internal and external product attributes. 

UNIT: V 09 Hours 

 

People Management: Leadership styles, Developing Leadership skills, Leadership 

assessment, Motivating People, Organizational strategy, Management, Team building, 

Delegation, Art of Interviewing People, Team Management, Rewarding, Client Relationship 
Management. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Tools and Techniques, J. Ross Publishing, 2010 

2. Stark, John, Decision Engineering: Product Lifecycle Management:21st Century 

Paradigm for Product Realization, 2nd Edition., Springer London,2011 

Reference Books: 

1. Norman Fenton, James Bieman, Software Metrics: A Rigorous and Practical 
Approach, 3rd edition, CRC Press, 2015. 

2. Antonio Borghesi, Barbara Gaudenzi, Risk Management: How to Assess, Transfer 

and Communicate Critical Risks: Perspectives in Business Culture, Illustrated 

Edition, Springer, 2012 

http://www.giet.edu/
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MCA – R-23 Detailed Syllabus 
Second Year [4th Semester] 

Sl. 
No. 

Course Code Title of the Course 
Hours / Week 

Credits 
L T P 

1 MCA2343* ***Professional Elective-III 4 - - 4 

2 MCA23402 Technical Seminar and Report Writing - - 4 2 

3 MCA23403 Major Project Work / Dissertation - - 28 14 

Total 4 0 32 20 

 

*** Professional Elective-III (Choose any one) 

Sl. 

No. 
Course Code Title of the Course 

Hours / Week 
Credits 

L T P 

1 MCA23431 Soft Computing 4 - - 4 

2 MCA23432 Cyber Security 4 - - 4 

3 MCA23433 Introduction to Data Science 4 - - 4 

4 MCA23434 Internet of Things 4 - - 4 

5 MCA23435 Block Chain Technology 4 - - 4 

6 MCA23436 Natural Language Processing 4 - - 4 

7 MCA23437 Entrepreneurship Development 4 - - 4 

 

 

MCA Second Year - 4th Semester 

Course Particulars Credit Particulars Evaluation Scheme 
Total 

Credits 
Course 

Category 
Course Code Title of the Course 

Hours Per Week THEORY PRACTICA Total 

Marks L T P C CIE SEE Total CIE Total 

Professional 

Elective Courses 
MCA2343* ***Professional Elective - III 4 - - 4 40 60 100 - - 100 4 

Professional Core 

Courses 
MCA23402 

Technical Seminar and Report 

Writing 
- - 4 2 - - - 100 100 100 2 

Professional Core 

Courses 
MCA23403 Major Project Work / Dissertation - - 28 14 - - - 300 300 300 14 

Total 4  32 20 40 60 100 400 400 500 20 

http://www.giet.edu/
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Course Code Title of the Course L T P C QP 

MCA23431 Soft Computing 4 0 2 4 A 

Prerequisite: Artificial Intelligence 

Course Educational Objectives: 

CEO1 
To understand Soft Computing, one must consider the various types and 
characteristics of neural networks, architecture, functions, and algorithms. 

CEO2 To get an idea of Fuzzy Logic, Various fuzzy systems and their functions. 

CEO3 To get an idea of Genetic algorithms, Hybrid Systems and its applications 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 
Use the concepts of Artificial Neural Networks (ANN) to solve real-life and 
societal problems. 

CO2 Understand Adaptive Resonance Theory and its applications. 

CO3 Apply fuzzy logic and fuzzy inference system concepts to design automation 
systems for real-life problems. 

CO4 Apply the concepts of genetic algorithms to solve optimization problems. 

CO5 Envisage the need for hybridization and develop hybrid models for solving 
complex problems. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      3 2 1 

CO2 3 2 2      2 1 1 

CO3 3 3 3      3 2 2 

CO4 3 2 2      3 1 3 

CO5 3 2 3      2 2 2 

Avg. 3 2.2 2.6      2.6 1.6 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23431 Soft Computing 4 0 0 4 A 

UNIT: I 09 Hours 

Introduction to Soft Computing, Fundamentals of ANN, Basic Model of an Artificial Neuron, 

NN Architecture, Learning Methods, Terminology of ANN, Hebb Network, ADALINE & 

MADALINE, Perceptron, MLP, Back Propagation Network (BPN)- Architecture, Back 
Propagation, Learning Effect of Tuning Parameters of the BPNN, Back Propagation- 

Algorithms. 

UNIT: II 09 Hours 

Associative Memory, Auto-correlators & Hetero-correlators, Linear Associative Memory, 

Applications, Adaptive Resonance Theory (ART) & Applications. 

http://www.giet.edu/
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UNIT: III 09 Hours 

 

Fuzzy Set Theory, Crisp Sets, Fuzzy Sets, Crisp Relations, Fuzzy Relations, Fuzzy Systems, 

Crisp Logic, Predicate Logic, Fuzzy Logic (FL), Fuzzy Rule-Based Systems (FRBS), 
Defuzzification Methods (Centroid & COS Method), MOM Method. 

UNIT: IV 09 Hours 

Genetic Algorithm (GA), GA Fundamentals, Encoding Techniques, Fitness functions, 

Reproduction, Genetic Modeling: Crossover, inversion, deletion, Mutation Operators, 

Bitwise operators, Convergence of GA & Applications, Real-life Problems. 

UNIT: V 09 Hours 

Introduction to Hybrid Systems, NN, Fuzzy Logic & Genetic Algorithm Hybrids, GA-based 

BPN, GA-based Weight Determination Applications, FL Controlled GA, Soft Computing 

Tools, and Applications. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. S. N. Sivanandam, S. N. Deepa “Principles of Soft Computing”. Wiley India (P) Ltd. 

2. S. Rajasekaran, G.A. Vijayalakshmi Pai – “Neural Networks, Fuzzy Logic and 
Genetic Algorithms” - PHI Private Limited, New Delhi 

Reference Books: 

4. J. S. R. Jang. C. T. SUN and E. Mizutani, “Neuro-fuzzy and soft-computing”. PHI 

Pvt. Ltd., New Delhi. 

5. Fredric M. Ham and Ivica Kostanic, “Principle of Neuro Computing for Science and 

Engineering”, Tata McGraw Hill. 

6. S. Haykins, “Neural networks: a comprehensive foundation”. Pearson Education, 

India. 
7. V. Keeman, “Learning and Soft Computing”, Pearson Education, India. 

8. R. C. Eberhart and Y. Shi, “Computational Intelligence Concepts to Implementation”. 

Morgan Kaufmann Publishers (Indian Reprint). 

http://www.giet.edu/
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Course Code Title of the Course L T P C QP 

MCA23432 Cyber Security 4 0 2 4 A 

Prerequisite: Computer Network, Cryptography and Network Security, 

Course Educational Objectives: 

CEO1 Learn the foundations of cybersecurity and the threat landscape. 

CEO2 
To equip students with the technical knowledge and skills to protect and defend 
against cyber threats. 

CEO3 
To develop skills in students that can help them plan, implement, and monitor 
cyber security mechanisms to protect information technology assets. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understands the Cyber security concept and its associated issues and challenges. 

CO2 Understand cybercrimes, their nature, legal remedies, and how to report the crimes 

through available platforms and procedures. 

CO3 Understand the reporting procedure for inappropriate content, underlying legal 
aspects, and best practices for using social media platforms. 

CO4 Understand the basic concepts related to e-commerce, digital payments, and fraud. 

CO5 Understand the essential security aspects related to computers and Mobiles. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 2 2 3      3 2 1 

CO2 3 3 2      2 1 1 

CO3 3 2 3      2 2 2 

CO4 3 2 2      3 1 3 

CO5 3 2 3      2 2 2 

Avg. 2.8 2.2 2.6      2.4 1.6 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23432 Cyber Security 4 0 0 4 A 

UNIT: I 09 Hours 

 

Defining Cyberspace and Overview of Computer and web technology, Architecture of 

cyberspace, Communication and web technology, Internet, World Wide Web, Advent of 

Internet, Internet infrastructure for data transfer and governance, Internet Society, Regulation 

of cyberspace, Concept of cyber security, Issues and challenges of cyber security 

UNIT: II 09 Hours 

Classification of cybercrimes, Common cybercrimes: cyber-crime targeting computers and 

mobiles, cyber-crime against women and children, financial frauds, social engineering 

attacks, malware and ransomware attacks, zero-day and zero click attacks, Cybercriminals 
modus-operandi, Reporting of cyber-crimes, Remedial and mitigation measures, Legal 

http://www.giet.edu/
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perspective of cyber-crime, IT Act 2000 and its amendments, Cybercrime and offences, 
Organisations dealing with Cybercrime and Cyber security in India, Case studies. 

UNIT: III 09 Hours 

 

Introduction to Social networks. Types of social media, Social media platforms, Social media 

monitoring, Hashtag, Viral content, Social media marketing, Social media privacy, 

Challenges, opportunities and pitfalls in online social networks, Security issues related to 
social media, Flagging and reporting of inappropriate content, Laws regarding posting of 

inappropriate content, Best practices for the use of Social media, Case studies. 

UNIT: IV 09 Hours 

Definition of E-Commerce, Main components of E-Commerce, Elements of E-Commerce 

security, E-Commerce threats, E-Commerce security best practices, Introduction to digital 

payments, Components of digital payment and stakeholders, Modes of digital payments- 

Banking Cards, Unified Payment Interface (UPI), e-Wallets, Unstructured Supplementary 

Service Data (USSD), Aadhar enabled payments, Digital payments related common frauds 

and preventive measures. RBI guidelines on digital payments and customer protection in 

unauthorised banking transactions. Relevant provisions of the Payment Settlement Act,2007. 

UNIT: V 09 Hours 

End Point device and Mobile phone security, Password policy, Security patch management, 

Data backup, Downloading and management of third-party software, Device security policy, 

Cyber Security best practices, Significance of host firewall and Ant-virus, Management of 
host firewall and Anti-virus, Wi-Fi security, Configuration of basic security policy and 

permissions. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Cyber Security Understanding Cyber Crimes, Computer Forensics and Legal 

Perspectives by Sumit Belapure and Nina Godbole, Wiley India Pvt. Ltd. 
2. Information Warfare and Security by Dorothy F. Denning, Addison Wesley. 

3. Security in the Digital Age: Social Media Security Threats and Vulnerabilities by 

Henry A. Oliver, Create Space Independent Publishing Platform. 

Reference Books: 

1. Data Privacy Principles and Practice by Natraj Venkataramanan and Ashwin Shriram, 

CRC Press. 
2. Information Security Governance, Guidance for Information Security Managers by 

W. Krag Brothy, 1st Edition, Wiley Publication. 

3. Auditing IT Infrastructures for Compliance By Martin Weiss, Michael G. Solomon, 
2nd Edition, Jones Bartlett Learning 

http://www.giet.edu/
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Course Code Title of the Course L T P C QP 

MCA23433 Introduction to Data Science 4 0 2 4 A 

Prerequisite: Artificial Intelligence, Basic Mathematics 

Course Educational Objectives: Basic understanding of probability theory, linear algebra 
and basic programming knowledge. 

CEO1 Using modern data science tools and techniques to provide absolute resolution in 
social aspects can deliver knowledge in terms of analytics and visualization, 

research, design, product implementation, and optimization. 

CEO2 Applying strong mathematical and statistical foundations of data science to build 

robust knowledge models and generate actionable insights is necessary for making 
data-driven decisions in multidisciplinary areas. 

CEO3 Function effectively as competent Data Science Professionals, Entrepreneurs or 
Researchers in the workplace or maintain employment through lifelong learning, 

including professional certifications. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the probability, statistics and linear algebra concepts essential for data 
science. 

CO2 Model the real-world dataset and apply algebraic and geometric views for the data. 

CO3 Apply linear regression & multiple linear regression for model building and 
prediction. 

CO4 Develop the classification & clustering models using algorithms. 

CO5 Model the real-world dataset and apply optimization techniques. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      3 2 1 

CO2 3 2 2      2 1 1 

CO3 3 2 3      3 2 2 

CO4 3 2 2      3 1 3 

CO5 3 2 3      2 2 2 

Avg. 3 2 2.6      2.6 1.4 1.8 

 

 
Course Code Title of the Course L T P C QP 

MCA23433 Introduction to Data Science 4 0 0 4 A 

UNIT: I 09 Hours 

 

Foundations of Data Science: Introduction to Data Science, Data mining and Data 

warehousing, Descriptive Analytics, Probability Theory, Probability distribution, 

Confidence Interval, Hypothesis Testing. 
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UNIT: II 09 Hours 

 

Data Pre-processing: Types of Data, Sampling Theory, Correlation, Feature selection, 

Dimensionality reduction techniques: Projections, Eigenvalue decomposition, Principal 

component Analysis (PCA). 

UNIT: III 09 Hours 

 

Linear Regression: Simple Linear Regression - Steps in Building a Regression Model, Model 

Diagnostics, Multiple Linear Regression - Developing Multiple Linear Regression Model, 

Multi collinearity, Residual analysis, Detecting Influencers. 

UNIT: IV 09 Hours 

 

Classification: Logistic regression, Naive Bayes, K Nearest Neighbour, Decision Trees, 

Random Forest, Model diagnostics. 

UNIT: V 09 Hours 

 

Clustering, Optimization: K Means, Hierarchical clustering, DB SCAN, Jaccard coefficient, 

Gower's Index, Elbow technique, Silhouette's coefficient, Optimization for Data Science. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. U Dinesh Kumar, “Business Analytics: The Science of Data-Driven Decision 

Making”, First Edition, Wiley Publishers, 2017 

2. Gilbert Strang, “Introduction to Linear Algebra, Fifth Edition”, Wellesley- 

Cambridge Press and SIAM, 2016 

3. EMC Education Services, “Data Science & Big Data Analytics: Discovering, 

Analyzing, Visualizing and Presenting Data”, John Wiley& Sons, Inc. 

Reference Books: 

1. Bruce M King, Edward W Minium, “Statistical Reasoning in the Behavioral 
Sciences”,5th Edition, Wiley Publishers, 2018 

2. Douglas C. Montgomery, Douglas C. Montgomery, George C. Runger, “Applied 

Statistics and Probability for Engineers”,6th Edition, Wiley Publishers, 2016 

3. McKinney W. “Python for data analysis: Data wrangling with Pandas, NumPy, and 

IPython.” O'Reilly Media, Inc., 2012 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23434 Internet of Things 4 0 2 4 A 

Prerequisite: Computer Network 

Course Educational Objectives: 

CEO1 
To learn the concepts behind IoT and different application areas where sensors can 
effectively capture real-time data for monitoring and control functions. 

CEO2 To understand various protocols that govern the functioning of an IoT System. 

CEO3 To understand the security concerns in IoT-based systems. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Demonstrate basic concepts, principles and challenges in IoT. 

CO2 Illustrate the functioning of hardware devices and sensors used for IoT. 

CO3 Analyze network communication aspects and protocols used in IoT. 

CO4 Apply IoT for developing real-life applications using Arduino programming. 

CO5 To develop IoT infrastructure for popular applications. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      3 2 1 

CO2 3 2 2      2 1 1 

CO3 3 2 3      3 2 2 

CO4 3 2 2      2 1 3 

CO5 3 2 3      2 2 2 

Avg. 3 2  2.6      2.4 1.4 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23434 Internet of Things 4 0 0 4 A 

UNIT: I 09 Hours 

 

Internet of Things (IoT): Introduction, Definition, Conceptual Framework, Architectural 

view, technology behind IoT, Sources of the IoT, M2M Communication, IoT Examples. 

Design Principles for Connected Devices: IoT/M2M systems layers and design 

standardization, communication technologies, data enrichment and consolidation, ease of 

designing and affordability 

UNIT: II 09 Hours 

 

Hardware for IoT: Sensors, Digital sensors, actuators, radio frequency identification 

(RFID) technology, wireless sensor networks, and participatory sensing technology. 

Embedded Platforms for IoT: Embedded computing basics, Overview of IOT-supported 

Hardware platforms such as Arduino, Net Arduino, Raspberry Pi, Beagle Bone, Intel Galileo 

boards, and ARM cortex. 

http://www.giet.edu/
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UNIT: III 09 Hours 

 

Network and communication aspects in IoT, wireless medium access issues, MAC protocol 

survey, Survey routing protocols, Sensor deployment and node discovery, and Data 

aggregation and dissemination. 

UNIT: IV 09 Hours 

 

Programming the Arduino: Arduino Platform Boards Anatomy, Arduino IDE, coding, 

using emulator & libraries, additions in Arduino, programming the Arduino for IoT. 

UNIT: V 09 Hours 

 

IoT design Challenges: include development, Security, and other challenges, IoT 

applications include smart metering, E-health, city automation, automotive applications, 

home automation, smart cards, data communication with H/W units, mobiles, and tablets, 

and the design of smart street lights in smart cities. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

4. Internet of Things from Hype to Reality: The Road to Digitization (2nd ed), Ammar 

Rayes and Samer Salam, Springer, 2019. 

5. Olivier Hersent, David Boswarthick, Omar Elloumi, The Internet of Things key 

applications and protocols, willey 

Reference Books: 

1. Jeeva Jose, Internet of Things, Khanna Publishing House 

2. Michael Miller, The Internet of Things by Pearson 

3. Raj Kamal, INTERNET OF THINGS, McGraw-Hill, 1ST Edition, 2016 

4. Arshdeep Bahga, Vijay Madisetti, Internet of Things (A hands on approach), 1ST 

edition, VPI publications,2014 
5. Adrian McEwen, Hakin Cassimally ―Designing the Internet of Things, Wiley India 
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23435 Block Chain Technology 4 0 2 4 A 

Prerequisite: Computer Network, CNS 

Course Educational Objectives: 

CEO1 
To   understand   the   security   requirements   in large-scale computer   based 
transactional systems 

CEO2 To understand the concepts around Blockchain 

CEO3 
To have exposure to various applications of Block chain for maintain transparency, 
traceability and effectiveness 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Study and understand basic concepts of blockchain architecture. 

CO2 Analyze various requirements for consensus protocols. 

CO3 Apply and evaluate the consensus process. 

CO4 Understand the concepts of Hyper ledger fabric and Cryptocurrency Regulations. 

CO5 Analyze and evaluate various use cases in financial software and supply chain. 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      3 2 1 

CO2 3 2 2      2 1 1 

CO3 3 2 3      3 2 2 

CO4 3 2 2      3 1 3 

CO5 3 2 3      2 2 2 

Avg. 3 2 2.6      2.6 1.4 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23435 Block Chain Technology 4 0 0 4 A 

UNIT: I 09 Hours 

 

Introduction to Blockchain: Digital Money to Distributed Ledgers, Design Primitives, 
Protocols, Security, Consensus, Permissions, Privacy. 
Blockchain Architecture and Design: Basic crypto primitives, Hash, Signature, Hash chain 

to Blockchain, Bitcoin Basic, Basic consensus mechanisms. 

UNIT: II 09 Hours 

 

Consensus: Requirements for the consensus protocols, Proof of Work (PoW), Scalability 

aspects of Blockchain consensus protocols, distributed consensus, and consensus in Bitcoin. 
Permissioned Blockchain: Design goals, Consensus protocols for Permissioned Blockchain 

UNIT: III 09 Hours 

 

Hyperledger Fabric: Decomposing the consensus process, Hyperledger fabric components, 
Chain-code Design and Implementation, Hyperledger Fabric, Beyond Chain-code, fabric 

SDK and Front End, Hyperledger composer tool. 

http://www.giet.edu/
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UNIT: IV 09 Hours 

 

Cryptocurrency Regulation: Stakeholders, Roots of Bitcoin, Legal Aspects-Crypto 

currency Exchange, Black Market and Global Economy. Zero Knowledge proofs and 

Protocols in Blockchain - Succinct non-interactive Argument for Knowledge (SNARK) 

Applications of Blockchain: Supply Chain Management, Medical Record Management 
System, IoT 

UNIT: V 09 Hours 

 

Use case 1: Blockchain in Financial Software and Systems (FSS): (i) Settlements, (ii) KYC, 

(iii) Capital markets, (iv) Insurance. 

Use case 2: Blockchain in trade/supply chain: (i) Provenance of goods, visibility, 

trade/supply chain finance, invoice management discounting, etc. 

Use case 3: Blockchain for Government: (i) Digital identity, land records and other record-

keeping between government entities, (ii) public distribution system social welfare systems, 

Blockchain Cryptography, Privacy and Security on Blockchain. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Andreas Antonopoulos, Mastering Bitcoin: Unlocking Digital Cryptocurrencies, 

O’Reilly 

2. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Gold 

Feder, Bitcoin and cryptocurrency technologies: a comprehensive introduction. 

Princeton University Press, 2016. 
3. R. Pass et al, Analysis of Blockchain protocol in Asynchronous networks, 

EUROCRYPT 2017. A significant progress and consolidation of several principles). 

Reference Books: 

1. Melanie Swa, Blockchain, O’Reilly 

2. Hyperledger Fabric, https://www.hyperledger.org/projects/fabric 

3. Bob Dill, David Smits, Zero to Blockchain, An IBM Redbooks course, 

https://www.redbooks.ibm.com/Redbooks.nsf/RedbookAbstracts/crse0401.html 

http://www.giet.edu/
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23436 Natural Language Processing 4 0 2 4 A 

Prerequisite: Theory of Computation, Programming Language 

Course Educational Objectives: 

CEO1 To teach the fundamentals of NLP and make them understand CFG and PCFG in 
NLP. 

CEO2 To know the role of semantics of sentences and pragmatics. 

CEO3 To teach the basic concepts of speech processing along with analysis and 
modelling. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Learn the fundamentals of natural language processing. 

CO2 Understand the use of CFG and PCFG in NLP. 

CO3 Understand the role of semantics of sentences and pragmatics. 

CO4 Introduce Speech Production and Related Parameters of Speech. 

CO5 Show The Computation and Use of Techniques Such as Short Time Fourier 
Transform, Linear Predictive Coefficients and Other Coefficients in the Analysis 

of Speech 
 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 3 2 3      3 2 1 

CO2 3 2 2      2 1 1 

CO3 3 2 3      3 2 2 

CO4 3 2 2      3 1 3 

CO5 3 2 3      2 2 2 

Avg. 3 2 2.6      2.6 1.4 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23436 Natural Language Processing 4 0 0 4 A 

UNIT: I 09 Hours 

 

Introduction: Origins and challenges of NLP: language modelling, grammar-based 

language modelling, statistical language modelling, regular expressions, finite-state 

automata, English morphology, transducers for lexicon and rules, tokenization, detecting and 
correcting spelling errors, minimum edit distance 

UNIT: II 09 Hours 

 

Word Level Analysis: Unsmoothed n-grams, evaluating n-grams, smoothing, interpolation 

and backoff, word classes, part-of-speech tagging, rule-based, stochastic and transformation- 

based tagging, issues in Part-of-Speech tagging, hidden Markov and maximum entropy 
models. 
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UNIT: III 09 Hours 

 

Syntactic Analysis: Context-free grammar, grammar rules for English, treebanks, normal 

forms for grammar, dependency grammar, syntactic parsing, ambiguity, dynamic 

programming parsing, shallow parsing, probabilistic CFG, probabilistic CYK, probabilistic 
lexicalized CFGs, feature structures, unification of feature structures. 

UNIT: IV 09 Hours 

Semantics And Pragmatics: Requirements for representation, first-order logic, description 

logics, syntax-driven semantic analysis, semantic attachments, word senses, relations 

between senses, thematic roles, selection restrictions, word sense disambiguation, WSD 

using supervised, dictionary & thesaurus, bootstrapping methods, word similarity using 

thesaurus and distributional methods. 

UNIT: V 09 Hours 

Speech fundamentals: articulatory phonetics, production and classification of speech 

sounds, acoustic phonetics, acoustics of speech production; review of digital signal 

processing concepts, short-time Fourier transform, filter- bank and LPC methods. 

Teaching Methods: Chalk & Board / PPT / Video Lectures / Lecture by Industry Expert / 
Through SWAYAM-NPTEL MOOCs 

Text Books: 

1. Steven Bird, Ewan Klein and Edward Loper, Natural Language Processing with 

Python, First Edition, OReilly Media, 2009. 

2. Lawrence Rabiner And Biing-Hwang Juang, “Fundamentals of Speech 

Recognition”, Pearson Education, 2003. 

3. Daniel Jurafsky And James H Martin, “Speech and Language Processing – An 
Introduction To Natural Language Processing, Computational Linguistics, And 
Speech Recognition”, Pearson Education, 2002 

Reference Books: 

1. Frederick Jelinek, “Statistical Methods of Speech Recognition”, MIT Press, 1997. 

2. Breck Baldwin, Language Processing with Java and Ling Pipe Cookbook, Atlantic 

Publisher, 2015 
3. Richard M Reese, Natural Language Processing with Java, OReilly Media, 2015. 
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Course Code Title of the Course L T P C QP 

MCA23437 Entrepreneurship Development 4 0 2 4 A 

Prerequisite: Software Engineering, Internship 

Course Educational Objectives: 

CEO1 
To develop a knowledge of basic concepts of entrepreneurship, affecting 
parameters of entrepreneurship and its policies. 

CEO2 To create a knowledge on preparation of entrepreneurship methodology. 

CEO3 
To get knowledge on applications of entrepreneurship & effective management 
of entrepreneurship in small-scale Industries. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the nature and forms of entrepreneurship. 

CO2 Understand the institutional finance supporting entrepreneurship. 

CO3 Create and design a project report by evaluating feasibility studies. 

CO4 Understand the importance of MSMEs 

CO5 Understand the importance of women entrepreneurship, Rural industrialization and 
the role of NGO’s 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

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

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

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

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

CO5 - 2 2 - - 2 - - 2 2 2 

Avg. - 2.25 2.33 2.5 2.25 2.66 - - 2.6 1.4 1.8 

 

SYLLABUS 

Course Code Title of the Course L T P C QP 

MCA23437 Entrepreneurship Development 4 0 0 4 A 

UNIT: I 09 Hours 

 

Entrepreneurial Competence: Entrepreneurship concept, Entrepreneurship as a Career, 

Entrepreneurial Personality, Characteristics of Successful, Entrepreneur, Knowledge and 

Skills of Entrepreneur. 

UNIT: II 09 Hours 

 

Entrepreneurial Environment: Business Environment, Role of Family and Society, 

Entrepreneurship Development Training and Other Support Organisational Services, Central 

and State Government Industrial Policies and Regulations, International Business. 

http://www.giet.edu/


UNIT: III

10Hours

Business Plan Preparation: Sources of Product for Business.
Pre-feasibility

Study, Criteria

for Product Selection., Ownership. Capital. Budgeting Projcct
Profile

Preparation.
Matching

Entreprencur
withthe Project. Feasibility Report Preparation

and Evaluation
Criteria.

UNIT: IV

10 Hours

Launching of small busincss: Finance and Human Resource
Mobilization

Operations

Planning. Market and Channcl Selection, Growth Strategics.
Product

Launching.
Incubation.

Venturecapital, ITstartups.

UNIT: V

10 Hours

Management of Small Business: Monitoring and Evaluation
of Business. Preventing

Sickness and Rehabilitation of Business Units, Effective Management
of Small Business.

Teaching Methods: Chalk& Board/PPT / Video Lectures / Lecture by Industry Expert /

Through SWAYAM-NPTEL
MOOCs

Text Books:

1. "Management and Entrepreneurship"-
NVR Naidu& T. Krishna Rao.IK Publishing.

2. "Dynamics of Entrepreneurial
Development & Management"- Vasant Desaí.

HimalayaPublishing
House.

3 "Entrepreneurship
Development",

PoornimaM.Charantimath,
SmallBusiness

ReferenceBooks:

1 Enterprises Pearson Education 2006 "Entrepreneurship
Development,- S. S.

Khanka S.Chand & Co.

2. Entrepreneurship:
New Venture Creation -David H. Holt.

3. Entrepreneurship
Development- Dr. P. C.Shejwalkar

GIET

Byur-755022,
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SYLLABUS 

 

Course Code Title of the Course L T P C QP 

MCA23402 Technical Seminar and Report Writing 0 0 4 2 A 

Prerequisite: Communication Skills and Presentation 

Course Educational Objectives: 

CEO1 
Prepared to be employed in IT industries and be engaged in learning, 
understanding, and applying new ideas. 

CEO2 
They were prepared to be responsible professionals in their domain of interest and 
able to work efficiently both individually and in a professional team environment. 

CEO3 
Able to apply their technical knowledge as practising professionals or engaged in 
higher education. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Identify promising new directions of various cutting-edge technologies. 

CO2 Discuss the problems in existing technologies and their possible solutions. 

CO3 Show an ability to explain complex technology logically and convincingly. 

CO4 Demonstrate effective communication and presentation skills through oral 

presentations. 

CO5 Apply report writing skills to prepare detailed professional reports on new 
technologies. 

 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 1 2 3 

CO1 1 3    1  2    

CO2 1 3  1 2 2  2 2 1 2 

CO3 1     2  2    

CO4 1       2    

CO5 1     2  2    

Avg. 1 3  1 2 1.75  2 2 1 2 

 

General Instructions 

1. Students should enter the correct information in the Seminar Progress report. 

2. Verify all entries with the respective seminar guide and coordinator. No changes may 

be made without the seminar guide’s permission. 

3. Students should report to their respective guides per the schedule, and the visit log will 

be maintained in the progress report. 
4. Follow all deadlines and submit all documents strictly as per prescribed Formats. 

5. The Seminar Report should be produced during all discussions and Presentations. 

6. After the successful examination, the seminar report must be submitted to the Seminar 

coordinator/guide/department. 

7. All documents and reports are to be prepared in PDF format only (All the format 

specifications provided adhere to MS Word but are consequently applicable to the final 

seminar report published using PDF format) 

8. Submit one spiral binding and a soft copy of the Seminar Report as per guidelines. 

http://www.giet.edu/
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Guidelines for Technical Seminar and Report Writing: 

➢ Each student will select the latest topic in Computer Science and Applications, 

preferably keeping track of recent technological trends and developments beyond the 

scope of the syllabus and avoiding repetition in consecutive years. 

➢ The latest topic must be selected in consultation with the Departmental guide. 

➢ Each student will make a seminar presentation using audio/visual aids for 20-25 

minutes and submit the seminar report prepared in PDF format only. 
➢ Active participation at classmate seminars is essential. 

 

Guidelines for Assessment: 

➢ A panel of staff members, along with a guide, would be assessing the seminar work 

based on these parameters-Topic, Contents and Presentation, regularity, Punctuality 

and Timely Completion, Question and Answers, Report, Paper presentation / 

Publication, Attendance and Active Participation 
 

Recommended Format of the Seminar Report: 

➢ Cover Page with Title of the topic, Name of the candidate with University Registration 

Number / Roll Number, Name of the Guide, Name of the Department, University and 

Year 
➢ Seminar Approval Sheet/Certificate 

➢ Abstract and Keywords 

➢ Acknowledgements 

➢ Table of Contents, List of Figures, List of Tables and Nomenclature 

➢ Chapters Covering the topic of discussion: Introduction with a section including 

organization of the report, Literature Survey / Details of design/technology / Analytical 

and/or experimental work, if any / ….., Discussions and Conclusions, Bibliography / 

References 

➢ Report Documentation 
 

Text Books: 

1. Technical Communication- Principles & Practice by Meenakshi Raman and Sangeeta 

Sharma, Oxford. 
2. Technical writing- B.N. Basu, PHI learning. 

3. Professional Communication Skills- Alok Jain, Pravin S.R. Bhatia, A.M. Sheikh. S 
Chand. 

4. Basic Communication Skills for Technology- Andrea J Rutherford, Pearson. 

References Books: 

1. Rebecca Stott, Cordelia Bryan, Tory Young, “Speaking Your Mind: Oral Presentation 

and Seminar Skills (Speak-Write Series)”, Longman, ISBN-13: 978-0582382435 

2. Johnson-Sheehan, Richard, “Technical Communication”, Longman. ISBN 0-321- 
11764-6 

3. Vikas Shirodka, “Fundamental skills for building Professionals”, SPD, ISBN 978-93- 

5213- 146-5 
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