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	Course code
	Course Name
	L

(Hrs)
	T

(Hrs)
	P

(Hrs)
	Credits


	Maximum Marks

(Theory Slot)


	Maximum Marks

(Practical  Slot)
	Total Marks

	
	
	
	
	
	
	End term
	Mid term
	Class Performance
	End term 
	Lab Performance
	Internal Viva
	

	MCA – 101
	Discrete Mathematics 
	3
	1
	-
	4
	40
	30
	30
	-
	-
	
	100

	MCA – 102
	Computer Organization & Architecture
	3
	1
	2
	5
	40
	30
	30
	40
	30
	30
	200

	MCA – 103
	Operating System
	3
	1
	-
	4
	40
	30
	30
	-
	-
	-
	100

	MCA – 104
	Essentials of Information Technology
	3
	1
	2
	5
	40
	30
	30
	40
	30
	30
	200

	MCA – 105
	Communication  Skills
	3
	1
	2
	5
	40
	30
	30
	40
	30
	30
	200

	MCA - 106
	Programming Lab in C
	-
	-
	8
	4
	-
	-
	-
	40
	30
	30
	100

	MCA – 107
	Seminar
	-
	-
	2
	1
	-
	-
	-
	40
	30
	30
	100

	Total Credits
	
	
	
	
	28
	200
	150
	150
	200
	150
	150
	1000


Minimum pass Marks in a subject in end term theory: 30%

Minimum pass Marks in a subject in end term Practical: 50%

MCA-101: Discrete Mathematics

	Theory
	Tutorial
	practical
	Total credits

	3
	1
	-
	4


1. PREREQUISITES:
Basic knowledge of set theory, number system.
2. Objectives:  Course focuses on of how discrete mathematical structures actually helped computer  Application students  to solve problems occurred in the development of programming languages. Also course highlights the importance of discrete structures towards simulation of a problem in computer applications and engineering.
.

3. Learning Outcomes:
A complete knowledge on various discrete structures available in literature. Realization of some satisfaction of having learnt that discrete structures are indeed useful in computer science and engineering. Gaining of some confidence on how to deal with problems which may arrive in computer applications and engineering in near future.
4. Syllabus:

UNIT-I

Logic: Logical connectives, Truth tables, Tautologies and Contradiction, Logical equivalence, Algebra of propositions.

Set Theory: Set, Singleton set, Finite and Infinite sets, Subsets, Proper subsets, Equality of sets, Union, Intersection and Difference of sets, Universal set, De Morgan laws, Symmetric difference of sets, Generalized De Morgan laws.

UNIT-II

Relations: Cartesian product of sets, Relation between two sets, Binary relation on a set, Types of binary relations, equivalence relation, Composition of relations.

Partial order relations and lattices: Partial Order Sets, Representation of POSETS using Hasse diagram, Chains, Maximal and Minimal Point, Glb, lub, Lattices & Algebric Systems, Principle of Duality, Basic Properties, Sub lattices, Distributed and Complemented Lattices.

UNIT-III

Functions: Function or mapping, one-one, many-one, into and onto mappings, Identity mapping, Constant mapping, Equality of mappings, Inverse of a mapping, Composition of mappings. 

UNIT-IV


Boolean algebra: Definition and properties of Boolean algebra, a brief introduction to the application of Boolean algebra to switching theory, conversion of complicated switching circuits to simple one, Disjunctive and Conjunctive normal forms.

UNIT-V

Graph Theory: Introduction to graph theory, Paths and Circuits, Trees, Spanning trees, Cut-sets, Fundamental circuits and cut-sets.

5. Text and Reference Books: 
Textbooks:     
          1. C.L.Liu, “Elements of Discrete Mathematics”,  Tata Mc Graw Hill 
          2. Lipschutz, ”Discrete Mathematics”(Schaum Series), Tata Mc Graw Hill 
Reference Books:  
1. Trembley, J.P. & R. Manohar, ”Discrete Mathematical Structures with Applications in Computer Science.”  Mc Graw Hill .

2. Kenneth H. Rosen, ”Discrete Mathematics and its Applications”. Mc Graw Hill .

3. Deo, Narsingh,” Graph Theory with Application to Engineering and Computer Science”. Prentice Hall Of India.

4. Krishnamurthy V. ”Combinatorics Theory & Application”,East-West Press Pvt. Ltd.

MCA-102: Computer Organization & Architecture

	Theory
	Tutorial
	Practical
	Total credits

	3
	1
	2
	5


1. Prerequisites:
Students should be familiars with number systems.
2. Aim:

The aim of this course is to provide the understanding of digital logic design, computer organization and architecture. 
3. learning outcomes: 

At the end of the course students should able to:

· Understand the relationships between Boolean algebra, and logic system.

· To design and minimize combinational  and sequential logic circuits. 

· Understand the register transfer language and micro-operations.

· Know computer organization and architecture.

· Understand the organization of I/O.

· Understand how memories are organized.

4. SYLLABUS
UNIT 1

Basic Building Blocks: Boolean Algebra, Basic Boolean Law's, Demorgan's theorem, MAP Simplification, Minimization techniques, K -Map, Sum of Product & Product of Sum. 

Logic Gates: AND, OR, NOT GATES and their Truth tables, NOR, NAND & XOR gates, realization of logic gates. 

Combinational circuits: Half & Full Adder, Half and Full subtractor, Multiplexer, Demultiplexer, Encoder, Decoder. 

Sequential circuits: Flip-flops - RS, D, JK & T Flip-flops, Buffer register, Shift Registers Counters : synchronous & asynchronous Counter, Modulus Counter.

UNIT 2

Register Transfer Language and Micro-operations: Register Transfer language, Register Transfer, Bus and memory transfers, Micro-operations:
Arithmetic Micro-operations,
  Logic micro operations, Shift micro operations, combined Arithmetic logic shift unit.

UNIT 3

Architecture of a simple processor: computer organization, register organization, instruction formats, addressing modes, instruction cycle, instruction execution in terms of microinstructions, interrupt.

UNIT 4

I/O Organization: I/O organization, Synchronous & Asynchronous data transfer, Data Transfer Mode : Program Controlled, Interrupt driven, DMA(Direct Memory Access), I/O channels.

UNIT 5

Memory organization: Memory Hierarchy, Secondary Memory, Primary Memory :Random access memory, Read Only memory basic cell of static and dynamic RAM, Building large memories using chips, Associative memory, cache memory organization, virtual memory organization.

5. Practicals:
Students should implement the following during Practical hours: 

· Design various logic gates, combinational circuits, sequential circuits through using simulator Logic Circuit Designer 1.5 software.

6. TEXT and REFERENCE BOOKS: 
Text Books: 
1. B. Ram, “Computer Fundamentals”, New age Publication.

2. MORRIS MANO, “Computer System Architecture” PHI Publication

Reference Books:
1. BARTEE, “Digital Computer Fundamentals” TMH Publication.

2. MALVINO, “Digital Computer Electronics” TMH Publication. 

3. MORRIS MANO, “Digital logic and Computer design” PHI Publication.

4. David A. Patterson, John L. Hennessy, David GOLDBERG, “Computer Architecture: A Quantitative Approach”, Morgan Kaufman Publishers Publication 2nd Edition.

5. William Stallings, “Computer Organization & Architecture”, Pearson.
MCA-103: Operating System

	Theory
	Tutorial
	practical
	Total credits

	3
	1
	-
	4


1. Prerequisites:
· Basic knowledge of all the components of computer system.

2 OBJECTIVE:

· The overall aim of this course is to provide a general understanding of the structure and key functions of the operating system. Case studies will be used to illustrate and reinforce fundamental concepts.
3 learning outcomes: 
At the end of the course students should be able to

· describe the general structure and purpose of an operating system;

· explain the concepts of process, address space, and file;

· compare and contrast various CPU scheduling algorithms;

· understand the differences between segmented and paged memories.

· compare and contrast polled, interrupt-driven and DMA-based access to I/O devices.

4 SYLLABUS

UNIT-I

Introduction: Evolution of operating systems (History of evolution of OS with the generations of computers), Types of operating systems, Multitasking, Timesharing, Multithreading, Multiprogramming and, Real time operating systems, Different views of the operating system, System Programmer’s view, User’s view, Operating system concepts and structure, Layered Operating Systems, Monolithic Systems, Virtual machines. 

UNIT-II

Processes: The Process concept, The process control block, Systems programmer's view of processes, Operating system services for process management, Scheduling algorithms, First come first serve, Round Robin, Shortest run time next, Multilevel Feedback Queues, Performance evaluation of scheduling algorithms. 

UNIT-III

Memory Management : Memory management without swapping or paging, Concepts of swapping and paging,  Page replacement algorithms namely, Least recently used, Optimal page replacement, Most recently used, Clock page replacement, First in First out (This includes discussion of Belady’s anomaly and the category of Stack algorithms), Modeling paging algorithms, Design issues for paging system, Segmentation, Segmented Paging, Paged Segmentation.

UNIT-IV

Inter-process Communication and Synchronization: The need for inter-process synchronization, Concept of mutual exclusion, binary and counting semaphores, hardware support for mutual exclusion, Critical section, critical region and conditional critical region, queuing implementation of semaphores, Classical problems in concurrent programming, Dining Philosopher’s problem, Bounded Buffer Problem, Sleeping Barber Problem, Readers and Writers problem, Monitors and messages. 

UNIT-V

Deadlocks: Concepts of deadlock detection, deadlock prevention, deadlock avoidance. Banker’s Algorithm.

Disks: Disk hardware, Disk scheduling algorithms (namely First come first serve, shortest seek time first, SCAN, C-SCAN, LOOK and C-LOOK algorithms) Error handling, track-at-a-time caching, RAM Disks.

File System:  File systems, directories, file system implementation, security protection mechanisms.

5 Text and ReFERENCE BOOKS
1. Deitel, H.M. "An Introduction to Operating Systems". Addison Wesley Publishing Company 1984.

2. Milenkovic, M., "Operating Systems - concepts and Design" McGraw Hill International Edition-Computer Science series 1992.

3. Galvin P., J.L. Abraham Silberschatz. "Operating System Concepts". John Wiley & Sons Company, 1989.

4. Tanenbaum, A.S. "Modern Operating System", Prentice Hall of India Pvt. Ltd.1995.

5. William Stallings  “Operating Systems” , Prentice Hall of India Pvt. Ltd.

6. William Stallings, Operating Systems: Internals and Design Principles (5th ed.), Prentice-Hall of India, 2006.

7. Gary Nutt, Operating Systems: A Modern Approach (3rd ed.), Addison Wesley, 2004.

8. D.M. Dhamdhere, Operating Systems: A Concept Based Approach (2nd ed.), Tata McGraw-Hill, 2007

MCA-104: Essentials of Information and Technology

	Theory
	Tutorial
	Practical
	Total credits

	3
	1
	2
	5


1. Prerequisites: Basic understanding of Windows operating system.

2. Aim: This course aims to teach students:

· basics of computer system with various hardware/software components;

· basics of computer networks, operating system and Internet with their applications; 

· basics of website designing;

· using MS Office (MS Word, MS Excel, MS PowerPoint);

· Basics of computer programming language (C Programming).

3. learning outcomes: 

After successful completion of this course, students would be able to: 

· familiar with fundamentals of computer systems with various hardware/software components;

· understand operating systems, computer networks, and Internet;

· have a practical experience of website designing;

· have practical experience of computer programming;

· have practical experience of MS Office package.

4. SYLLABUS:

Unit – 1 (Computer Basics)

Basics of Computer Systems, Evolution of Computers, Computer Generations, Classification of Computers, Computer Applications, Interaction between User and Computer

 (6 hours)

Hardware Components, Basic Computer Organization, Input and Output Devices, Central Processing Unit, System Bus Architecture, Memory or Storage Unit.

(4 hours)

Unit – 2 (Operating System)

Introduction to Operating System, Function of Operating Systems, Working Knowledge of GUI-Based Operating System, Working with latest version of Windows

(3 hours)
Various Operating Systems, Evaluation of Operating System, Virtual Maching, Operating Systems for Mobile, Installation of Operating System, Boot Process

(4 hours)

Unit – 3 (Computer Networks and World Wide Web)

Introduction to Computer Networks (LAN, MAN, WAN, PAN), Network Topologies, Ethical Issues related to Network Security

(4 hours)
Internet and World Wide Web, Internet Evolution, FTP, Electronic Mail, Search Engines, Introduction to HTML, Static and Dynamic Web Pages.
(3 hours)

Unit – 4 (Computer Software)

Introduction, System Software, Application Software, Firmware, Software Installing and Uninstalling, Software Development Steps, Characteristics of good software, Usability of software, Introduction to Free and Open Source Software, Introduction to Database Management System.

(8hours)
Unit – 5 (Subprograms and Blocks)

Problem Solving: Flow Charts, Tracing Flow Chart, Algorithms.
(3 hours)
Fundamentals of sub-programs, Scope of life time of variables, static and dynamic scope, design issues of subprograms and operations, parameter passing methods, overloaded sub-programs, generic sub-programs, design issues for functions user defined overloaded operators.
(7 hours)
Courseware and Reference Books
Text Books

· P. K. Sinha, Priti Sinha; Computer Fundamentals; BPB Publication.

· V. Rajaraman; Fundamentals of Computers; Prentice Hall of India Publication.
· G. G. Wilkinson; Fundamentals of Information Technology; Wiley-Blackwell Publishing.

· Yashwant P. Kanetkar; Let Us C; BPB Publication.

· Ron Mansfield; Working in MS-Office; Tata McGraw Hill Publishing.
References

· E. Balagurusamy; Programming in ANSI C; Tata McGraw-Hill Publishing.
	List of Experiments:

	S. No.
	Name of Experiments
	Hours

	1.


	Draw a flowchart using RAPTOR tool and write algorithm for:

· Adding first100 natural number

· Find the sum of square first 50 odd numbers
· To compute (a2+b2+c2-ab-bc-ca)
· To obtain the roots of: x= (-b ± √b2-4ac)/2a

· Print the Fibonacci series
Learning Outcome: To understand the concept of drawing flowcharts and using the tool.
	03

	2.
	Understand computer hardware components, their functioning and troubleshooting

Learning Outcome: To learn the function of computer hardware and their troubleshooting
	03

	3. 
	Installation of Operating System (Windows, Linux) and understanding their memory management.

Learning Outcome: To learn the installation process and memory management by different OS
	04

	4.
	Design web pages using HTML tags

Learning Outcome: To learn the concept of different tags and basic designing.
	01

	5.
	Use basic networking commands such as ipconfig and ping

Learning Outcome: To understand the basic networking concepts
	01

	6.
	Case Study on Network Design of ITM

Learning Outcome: To learn the networking fundamentals.
	01

	7.
	Install and use application softwares on Windows
· Microsoft Office Package (Word, Excel, Powerpoint) (For all branches except CSE)

· Scribe, RAPTOR, Cisco Packet Tracer (For CSE)
Learning Outcome: To learn the installation of various tools required to work on a computer system
	02


	List of PBLs:

	S. No.
	Name of Experiments
	Hours

	1.
	Life Insurance Premium Calculator

Calculate monthly, quarterly, half-yearly and yearly life insurance premium based on given sum assured. Life Insurance Premium is the amount of money that an individual or business must pay for their life insurance policy. This insurance premium is income for the insurance company, and represents a liability of the company to provide coverage for claims being made against the life insurance policy. Draw a flowchart using RAPTOR tool and write algorithm.
Learning Outcome: To understand the concept of drawing flowcharts and using the tool.
	10

	2.
	Suppose you want to run multiple operating systems simultaneously on a single machine. Implement the concept using VMware Workstation.
Learning Outcome: To learn the functioning of virtual machines
	10


MCA-105: Communication Skills

	Theory
	Tutorial
	practical
	Total credits

	3
	1
	2
	5


1. Prerequisites:
Basic structure of English Language.
2. Aim:

To provide linguistic comprehension and command, starting at basic sentence building and essential grammatical knowledge and finishing with pragmatic usage practice.

3. learning outcomes: 

At the end of the course students should :

· Understanding the basic rules that govern the English Language.

· Learning how to make correct sentences and how to minimize the errors.

· Understanding the basic concept of Reading and developing natural Comprehension.

· Developing the basic English writing skills (Creative Writing).

· Speaking correctly – Grammatical as well as phonetic correctness.

· Developing overall confidence and acquaintance with the international language.

4. SYLLABUS
UNIT I 

Grammar Crash Course: Sentence classification and basic word order in a sentence; Tenses- Present Indefinite, Pr. Cont., Pr. Per., Past Indefinite, Pa. Cont., Pa. Per. & Future Indefinite;  Modals: May, Can, Should, Must, Could, Would, Going to/About to & Able to; Non Action Sentences & Passive.

UNIT II

Reading Comprehension- Unseen Passages; Writing: Essay Writing; Listening: Strategies of answering questions based on Audio Tracks of Conversations.

UNIT III 

Speaking: Tips & Strategies; Group Discussions: Dos & Don’ts and Strategies along with demonstrations, Personal Interviews: Dos & Don’ts and Strategies along with demonstrations.

UNIT IV 

Body Language- detailed analysis, Time & Stress Management & Power Dressing.

UNIT V

Business letter Writing: Different formats; Tips to prepare effective Resumes; Notice & Memorandum Writing.

5. PracticalS:

· Group Discussion Sessions & Mock Personal Interviews.

· On the spot Essay writing.

· Extempore Practice- Topic wise, Using Word Lists &  Pictures in Story Telling, Situational Skits, debates & Group Discussions (Synchronized with theory classes).

· Phonetics: Acquaintance with Phonetic Symbols- Consonant & Vowel Sounds (including Diphthongs), Jaw loosening Exercises.

6. TEXT REFERENCES: 
1. Basic English Grammar, Full Text by Betty Schrampfer Azar; Paperback: 480 pages Publisher: Pearson ESL; 2 edition.

2. Basic Grammar in Use With answers, with Audio CD : Self-study Reference and Practice for Students of English (Grammar in Use) by Raymond Murphy; Paperback: 312 pages, Cambridge University Press.

3. Basic Grammar in Use Student’s book : Reference and Practice for Students of English (Grammar in Use) by Raymond Murphy; Paperback: 240 pages Publisher: Cambridge University Press.

4. Basic Grammar in Use Workbook with Answers (Grammar in Use) by William R. Smalzer; Paperback: 182 pages, Cambridge University Press.

5. Penguin Readers – Mass Market Paperback: Publisher: Dell.

6. Cambridge English Readers series; Paperback: Cambridge University Press.

7. Reading for Understanding by Ruth Schoenbach, Paperback: 240 pages Publisher: Jossey-Bass.

8. Essay Writing for High School Students: A Step-by-Step Guide by Newsweek Education.

9. Writing Clear Essays (3rd Edition) by R.B. Donald, Betty Richmond Morrow, Lillian Griffith Wargetz, and Kathleen Werne.
10. 50 Successful Harvard Application Essays, Second Edition: What Worked for Them Can Help You Get into the College of Your Choice.
MCA-106: Programming Lab using C

	Theory
	Tutorial
	practical
	Total credits

	-
	-
	8
	4


1. Prerequisites:
· None, though Operating Systems would be helpful.

· LINUX environment.

· Logic and Boolean operations.

2. Aim:

· The aims of this course are to provide a solid introduction to programming in C and to provide an overview of the principles and constraints that affect the way in which the C programming languages have been designed and are used.

3. learning outcomes: 
At the end of the course students should 

· Be able to read and write C programs.

· Understand the interaction between C programs and the host operating system.

· Be familiar with the structure of C program execution in machine memory.

· Understand the object-oriented paradigm presented by C.

· Understand the pros and cons of writing programs in C.

4. SYLLABUS
UNIT-I

Fundamentals of  C Programming: Overview of C, features of C, IDE of C History of C; Structure of a C Program; Data types; Constant & Variable, naming variables Scope and Life of Variables - Local and Global Variable.; Operators: Arithmetic, Logical, Relational, Conditional and Bitwise and Ternary operators, Precedence and associatively of operators, Types conversion in expression 

Basic input/output and library functions Single Character Input/Output i.e. getch(), getchar(), getche(), putchar(), Formatted input/output i.e. printf() and scanf(), Library Functions – concepts mathematical and character functions

UNIT-II

Control structures- If Statement, If…….Else Statement, Nesting  of  If ……..Else Statement, Else If Ladder, ? : Operator, Switch Statement, Compound Statement, Loop Controls – For, While, Do-While Loops, Break Continue, Exit, Goto Statement, 

UNIT-III

Arrays-Single and Multidimensional Arrays, Array Declaration and Initialization of Arrays, Array as function arguments. Formatted & unformatted I/O; Type modifiers String : Declaration, Initialization, String Function.

UNIT-IV

The Need of a Function, User Defined and Library Function, Prototype of a Function, Calling of a function, Function Argument, Passing arguments to function, Return Values, Nesting of Function, main() Parameter passing – call by value, call by reference; Scope, visibility and life-time rules for various types of variable, static variable; Calling a function; Recursion – basics, comparison with iteration, types of recursion- direct, indirect, tree and tail recursion, when to avoid recursion, examples. Storage Class specifier – Auto, Extern, Static, Register.

UNIT-V

Advanced Programming Techniques: Structure and Union-Defining Structure, Structure – basic, membership operator, Declaration Of Structure Variable, Accessing Structure Members, Nested Structures, Array Of Structures, Structure Assignment, union Special constructs –Pointers - & and * operators, pointer expression, pointer arithmetic, dynamic memory management functions like malloc(), calloc(), free(); String; Pointer v/s array; Pointer to pointer; Array of pointer & its limitation; Function returning pointers; Pointer to function. 

5. Practicals:

Students should implement the following during Practical hours:
1. C programs based on different data types such as int float and char.  Uses of numeric operators to perform basic mathematics operation

2. Uses of Arithmetic, Relational, Logical, ternary and Boolean operations.

3. Demonstrate a C program to understand Scope, visibility and life-time rules for various types of variables.
4.  C program of decision making. Uses of if, if-else, and switch statements.

5. Modular Design Approach for Programming.

6. Demonstration of loop structures to perform repetitive conditions using entry and exit controlled loop

7. Uses of while, for, do-while loops for performing repetitive task.

8. Demonstration of special statements like break, continue and go to statements to control execution of loop structures.

9. Demonstration  of user defined data types such as Arrays for similar data types

10. Uses of 1-D Array to store similar types of data. Apply various sorting and searching techniques on 1-D array.

11. Demonstration of 2-D Arrays. And apply matrix operations on 2D arrays.

12. Apply String operations on character Array Such as comparison of two strings, concatenation, merging, and copy.

13. Uses of readymade String functions like strcmp, strcat, strrev to handle operation on strings.

14. Uses of storage classes in C program to demonstrate scope and life time of variables.

15.  C programs using various storage class keywords-autos, static, register and extern.

16. Understand the concept of type conversion and type casting in a c program.

17. C program to demonstrate the affect of associatively and priority of various operators.

18. Demonstrate the concept of modular programming in C using the concept of functions. Apply various kinds of functions to solve different kind of puzzles and problems.

19.  Uses of C function do divide a big problem into several small modules.

20.  Solve the mathematical problems, such as assignment and transportations problem using C functions.

21.  Programs to create and solve mathematical functions like trigonometry, polynomials expressions,   

22.  C program based on recursion to understand the concept of function calling itself. Also programs to understand the difference between direct and indirect recursion.

23. Demonstration of pointers programs.

24.  Using pointers in function, by making function as a pointer, function returning pointer.

25.  Creating user define data types like enum, structure and Unions

26.  Preprocessor directives in C

27.  Programs using file handling.

28.  Use of command line arguments.

29.  Programs to understand reusability of Code by file inclusion and creating header files.

30.  Creating a Database using Structure, functions, Pointers and File   handling 

6. Text References :

1. E Balaguruswami  “The C programming language”,

2. Yashwant Kanetkar “Let us C”, BPB.

3. Kanetkar Y.: “Pointers in C”, BPB

4. Gottfried : “Problem Solving in C”, Schaum Series

5. Kerninghan & Ritchie  “The C programming language”, PHI

6. Schildt “C:The Complete reference” 4th ed TMH.

7. Cooper Mullish  “The Spirit of C”, Jaico Publishing House, Delhi

8. Jones, Harrow Brooklish “C Programming with Problem Solving”, Wiley Dreamtech India.

9. Ashok Kamthane – “Programming with ANSI & Turbo C – Pearson

10. Mahapatra, “ Thinking In C ”, PHI Publications
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