PUNJABI UNIVERSITY, PATIALA
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SYLLABI AND COURSES OF READINGS

FOR 

MCA (MASTER OF COMPUTER APPLICATIONS)

(SEMESTER SYSTEM)

1st Year ( I & II Semester)

2014-15 & 2015-16 Sessions

ANNEXURE-I

SYLLABUS

OUTLINES OF PAPERS AND TESTS

M.C.A. (MASTER OF COMPUTER APPLICATIONS)

FIRST YEAR-FIRST SEMESTER EXAMINATIONS

YEAR 2014-15 & 2015-16 Sessions

	CODE NO.
	TITLE OF PAPER
	MAXIMUM MARKS

	
	
	CONTINUOUS

ASSESSMENT
	UNIVERSITY

EXAMINATION
	TOTAL

MARKS
	TIME TOTAL

ALLOWED

	MCA-111
	Mathematical Foundations


of Computer Science
	50
	50
	100
	3 Hrs.

	MCA-112
	Introduction to Information  Technology
	50
	50
	100
	3 Hrs

	MCA-113
	Computer Programming Using C
	50
	50
	100
	3 Hrs.

	MCA-114
	Computer Organisation and Architecture
	50
	50
	100
	3 Hrs.

	MCA-115
	Principles & Practices  of Management
	50
	50
	100
	3 Hrs.

	MCA-116
	Programming Lab-I 

(Programming in C)
	60
	40
	100
	3 Hrs.

	
	Total
	310
	290
	600
	


CONTINUOUS ASSESSMENT (THEORY PAPERS)

	1.
	Two tests will be conducted during the Semester. Both the tests will be considered for assessment.
	:
	60% of the marks allotted for  Continuous Assessment

	2.
	Assignment/Quizes
	:
	20% of the marks allotted for Continuous Assessment

	3.
	Attendance
	:
	10% of the marks allotted for  Continuous Assessment. 

	4.
	Class Participation and behaviour
	:
	10% of the marks allotted for  Continuous Assessment.


ANNEXURE-I

SYLLABUS

OUTLINES OF PAPERS AND TESTS

M.C.A. (MASTER OF COMPUTER APPLICATIONS)

FIRST YEAR-SECOND SEMESTER EXAMINATIONS

YEAR 2014-15 & 2015-16 Session

	CODE NO.
	TITLE OF PAPER
	MAXIMUM MARKS

	
	
	CONTINUOUS

ASSESSMENT
	UNIVERSITY

EXAMINATION
	TOTAL

MARKS
	TIME TOTAL

ALLOWED

	MCA-121
	Modern Information Systems
	50
	50
	100
	3 Hrs.

	MCA-122
	Object Oriented Programming Using C++
	50
	50
	100
	3 Hrs

	MCA-123
	Data & File Structures

	50
	50
	100
	3 Hrs.

	MCA-124
	Database Management System 
	50
	50
	100
	3 Hrs.

	MCA-125
	Computer Oriented Statistical Methods

	50
	50
	100
	3 Hrs.

	MCA-126
	Programming Lab-II

(Data Structure and C++)
	60
	40
	100
	3 Hrs.

	
	Total
	310
	340
	650
	


CONTINUOUS ASSESSMENT (THEORY PAPERS)

	1.
	Two tests will be conducted during the Semester. Both the tests will be considered for assessment.
	:
	60% of the marks allotted for  Continuous Assessment

	2.
	Assignment/Quizes
	:
	20% of the marks allotted for Continuous Assessment

	3.
	Attendance
	:
	10% of the marks allotted for  Continuous Assessment. 

	4.
	Class Participation and behaviour
	:
	10% of the marks allotted for  Continuous Assessment.
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MCA-111: Mathematical Foundations of Computer Science

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A
Logic: Propositions, Implications, Precedence of Logical Operators, translating English Sentences, System Specifications. Propositional Equivalences, Predicates and Quantifiers, Nested Quantifiers, Order of Quantifiers, Sets, Power Set, Set Operations, Functions, One-to-One Functions and Onto Functions, Inverse and Composition of Functions, Floor Function, Ceiling Function. 

SECTION B
Algorithms, Searching Algorithms, Sorting, Growth of Functions, Big-O Notation, Big-Omega and Big-Theta Notation, Complexity of Algorithms, Mathematical Induction, The Basic of counting, The Pigeonhole Principle. 

SECTION C
Recurrence Relations, solving recurrence relations, Divide and Conquer Algorithms and Recurrence Relations, Generating functions for sorting recurrence relations, Inclusion-Exclusion. 

Relations and their properties, n-any relations and their applications, representing relations, closure of relation, equivalence relations, partial ordering.

SECTION D
Graphs: Introduction, terminology, Representing Graphs and Graph Isomorphism, Connectivity, Euler and Hamiltonian Paths, Shortest Path Problems, Planar Graphs.

Text Books: 
1. Rosen, K.H: Discrete Mathematics and Its Applications 5th Edition, TMH Publications. 

References Books : 

1. Discrete and Combinational Mathematics, Ralph P. Grimaldi 4th Edition, Pearson Education. 

2. Elements of Discrete Mathematics, C. L. Luie, TMH Publications. 

3. Discrete Mathematics Fiftt Ediion, Richard Johnson Baugh Pearson Education. 

4. Discrete Mathematical Structures with Applications to Computer Science, J. P. Tremblay & R. P. Manohar, 9th Editiion, MGH Publications. 

5. Discrete Mathematical Stuctures B. Kotman, R.C. Busbay, S.Ross, PHI.
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MCA - 112: Introduction to Information Technology

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C

and D will have two questions from the respective sections of the syllabus and will

carry 20% marks each. Section E will have 5-10 short answer type questions which

will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates

1. Candidates are required to attempt one question each from sections A, B, C and D of the question

paper and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Computer Fundamentals: Block structure of a computer, characteristics of computers, problem solving

with computers, generations of computers, classification of computers on the basis of capacity,

purpose, generation, Introduction to Number System

SECTION B

Memory types: Magnetic core, RAM, ROM, Secondary, Cache, Bubble Memory.

Input and Output Units : functional characteristics ; Overview of storage devices : floppy disk, hard

disk, compact disk, tape ; Printers : Impact, non-impact. Graphical I/O devices: Light pen, joystick,

Mouse, Touch screen; OCR, OMR, MICR

SECTION C

Computer languages: Machine language, assembly language, higher level language, 4GL. Introduction

to Compiler, Interpreter, Assembler, Assembling, System Software, Application Software.

Operating system: Batch, multi-programming, time sharing, network operating system, on-line and real

time operating system, Distributed operating system, multi-processor, Multi-tasking.

SECTION D

Computer Network and Communication: Network types, network topologies, network communication

devices, physical communication media.

Internet and its Applications: E-mail, TELNET, FTP, World Wide Web, Internet chatting; Intranet,

Extranet.

Introduction to E-Commerce: Meaning, its advantages & limitations, Types of E-Commerce

Applications

Text Books :
1. Petrick Norton, Fundamentals of Computers
2. Vishal Goyal, Lalit Goyal, Pawan Kumar, A Simplified Approach to Data Structures, Shroff Publications

3. Shubhnandan S. Jamwal, Programming in C, Pearson Publications

Reference Books :

1. D. H. Sanders, “Computers Today”, McGraw Hill, 1988.

2. Satish Jain , " Information Technology", BPB 1999.

3. David Cyganski, John A. Orr, “ Information Technology Inside and Outside” Pearson Education

    2002.

4. V. Rajaraman, “Fundamentals of Computers” (2nd edition), Prentice Hall of India, New Delhi,

    1996.

5. B. Ram, “Computer Fundamentals”, Wiley, 1997.

6.Chetan Srivastva, "Fundamentals of Information Technology, Kalayani Publishers, 2003.
L T P C



 3 1 0 4

MCA-113: Computer Programming Using C

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Programming process: Problem definition, Algorithms, Flow Charts, C Character set, Identifiers and keywords, Constant and Variables, Data types, Declarations, Statements and Symbolic Constants. 

C Program structure 

Operators and Expressions: Arithmetic, relational, logical, unary operators, others operators.

Bitwise operators: AND, OR, complement precedence and Associating bitwise shift operators,

Input-Output: standard, consoleand string functions

Coding Standards: Inline documentation, indentation of code.

Naming conventions: Variables, global variables, functions, structures.

Debugging: Tracking defects, debugging by code inspection, debugging by logs, debugging using step-by-step execution, using break points.

SECTION B

Control statements: Branching, looping using for, while and do-while Statements, Nested control structures, switch, break, continue statements. 

Arrays: Definition, Access of Elements, initialization; Multidimensional arrays, character arrays. 

Pointers: address and dereferencing operators, declaration, assignment, initialization, arithmetic, precedence of address and dereferencing operators, pointer comparison, conversion, pointer arrays and pointers to pointers. Pointers and strings, void pointers, Dynamic memory management.

SECTION C

Functions: Definition, Call, prototypes, formal and actual parameters, passing arguments to functions, call by value and call by address, passing array elements as arguments and passing arrays as arguments, recursion, Recursion v/s Iteration.

Program structure:  Storage classes, automatic, external and static variables. 

Pre-processor directives: #include, #define, #undef, #if, #ifdef, #ifndef, #else, #elif, #endif, #error, #pragma.

Predefine macros.

SECTION D

Structure:  Variable, initialization, accessing members, assignment, size of structure, scope of a structure, nested structures, pointer to structures, scope of a structure type definition, structure as function arguments, Arrays of structures, structures containing arrays, self-referential structures. Bit fields. Union

Enumerated data type

File processing: opening and closing, data files, creation, processing & unformatted data files, random file access.Command line arguments.

 
Text Books:
1. Byron Gotfried: Programming with C, Second Edition, Schaum’s outline Series, TMH Edition. 

2. Shubhnandan S. Jamwal, Programming in C, Pearson Publications

 Reference Books : 

1. Ashok Kamthane: Programming with ANSI and Turbo C, Pearson Education.

2. E. Balagurusamy: Programming in ANSI C, 4th Edition TMH

3. Campus Connect : Foundation Programming Vol:1, Infosys

4. Infosys Campus Connect Foundation Program Volume: 1 – 3, Education & Research Department, Infosys Technologies Ltd, Bangalore.  
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MCA-114: Computer Organisation and Architecture

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

     The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A
Number System: Number conversions, Arithmetical operations, Concepts about bits, bytes and word.

Representation of Information: Integer and floating point representation, Complement schemes, Character codes (ASCII, EBCDIC, BCD, 8421, 2421, Excess-3, Grey, Hamming, Parity). Basic Building blocks: Boolean Algebra, K-maps.

SECTION B
Combinational logic design: half-adder/subtractor, full adder/subtractor, parallel adder, Multiplexers, Demultiplexers, Decoders, Encoders.

Sequential circuits- concept, flip-flops (RS, D, JK, JK-Master-Slave, T), counters (Asynchronous, Synchronous) Mod-3, Mod-5, Decade Counter.

Computer organisation:  Structure of Computer, Instruction codes, Instruction formats, Instruction cycle,  Addressing modes

SECTION C
Register Transfer Language, Arithmetic, Logic and Shift micro-operations, 

Control Memory: Design of control unit, Micro program Sequencer, Micro programmed and Hardwired control unit (overview only), Features of RISC and CISC. 

SECTION D
Memory organisation: Concepts of semiconductor memory, CPU- memory interaction, organization of memory modules, Cache memory and related mapping and replacement policies, Virtual memory

I/O organisation: I/O interface, Modes of data transfer: Programmed - initiated, Interrupt initiated, DMA, I/O controllers

Architecture of 8085, Assembly language programming of 8085 machine.

Text Books :

1. D. P. Leach, A. P. Malvino, "Digital principles & applications", Tata McGraw-Hill Edition, 2002.

2. William Stallings, " Computer Organisation and Architecture",  6th edition,  Pearson Education , 2002.

3. A.S.Tannenbaum, “Structured Computer Organisation”, Prentice- Hall of India, 1999

Reference Books :
1.
Jyotsna Sengupta, "Fundamentals of Computer Organization and Architecture", NuTech Books, Deep and Deep 
Publications, New Delhi, 2009.

2.
M.M. Mano, “Computer System Architecture”, Third Edition , Prentice-Hall of India, 2002.

3.
Vincent.P.Heuring,  Harry.F.Jordan, “ Computer Systems Design and Architecture”, Addison  Wesley, 2000.   

4.
Nicholas Carter, “ Schaum’s Outlines Computer Architecture”,  Tata McGraw Hill, 2002.
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MCA-115: Principles & Practices of Management 

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper and the entire section E.

2. Use of scientific calculator is allowed.

SECTION  A

Introduction to management: Definition and Nature of management, Functions of management and manager. Management: Science or art, Levels of management, Fayol’s general principles of management. 

Planning: Nature and purpose of planning, Planning versus forecasting, Types of plans, Steps in planning, Planning process. 

SECTION  B

Decision making: characteristics and importance, programmed and non-programmed decisions, Steps in the process of decision making.

Organizing: Concept, Nature, Purpose and Process of Organizing, formal and informal organizations. 

Span of Management: Meaning, factors determining an effective span.

Departmentation: Need and Importance, Bases of Departmentation.

Concept of Delegation and its importance, Factors affecting delegation. 

SECTION  C

Staffing: Definition, Manpower Planning, Process of Staffing. Brief introduction to the concept of Recruitment and Selection.

Motivation: Need and Role of Motivation, Types of Motivation/Motivators. Theories of Motivation: Maslow’s hierarchy of needs theory, Herzberg’s Hygiene theory, McClelland theory.

Leadership: Definition and Characteristics, Leadership Theories: Trait approach to leadership, Behavioural approach, Situational or Contingency approach to leadership. Leadership styles: Autocratic style, Democratic style, Paternalistic approach, Laissez faire. 

SECTION  D

Communication: Meaning, Characteristics, Importance. Elements of communication, the communication process, Types of communication, Formal and Informal Communication. Barriers and breakdowns in Communication, Making Communication Effective.

Controlling: Nature and significance of controlling, Basic Control Process.
Text Books: 

1. L. M. Prasad, Principles & Practice of Management. Sultan Chand & Sons. 

 Reference Books : 

1. Koontz H. and Weihrich H., Essentials of Management, Tata McGraw- Hill Publishing Co. Ltd., New Delhi, 12th Edition.

2. Stoner J., Management, Prentice-Hall of India Ltd., New Delhi, 6th Edition.
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MCA-116: Programming Lab-I (Programming in C)

Maximum Marks: 100*





Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%



  Practical units to be conducted : 45-55 

This course will mainly comprise of exercises on the basis of the following theory paper: 

MCA-113: Computer Programming using C

*The splitting of marks is as under

· Maximum Marks for Continuous Assessment  : 60

· Maximum Marks for University Examination: 40

L T P C
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MCA-121:  Modern Information Systems

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

     The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Introduction to Systems and Basic Systems Concepts, Types of Systems, Information Systems: Definition and Characteristics, Types of Information, Role of Information in Decision Making, Types of an Information system: Operations Support Systems and Management Support Systems, Comparison of EDP/MIS/DSS.

SECTION B

An overview of Management Information System: Definition and Characteristics, Components of MIS, Frame Work for Understanding MIS: Robert Anthony’s Hierarchy of Management Activity, Information requirements and Levels of Management, Simon’s Model of decision- Making.

SECTION C

Functional Information Systems:  A Study of Marketing, Personnel, Financial and Production information systems, Input transaction documents, applications and reports of Marketing, Personnel, Financial and Production information systems. Models for functional information systems.

SECTION D

Concept of Knowledge: Definition and characteristics of knowledge, Difference between data, information and knowledge, Knowledge versus experience. Types of knowledge: Explicit and Tacit knowledge. Nonaka and Takeuchi theory of knowledge creation: Socialization, Externalization, Combination and Internalization (SECI) Model. Introduction to knowledge management and knowledge management systems. The process of knowledge management: Creation/ capture, storage and retrieval, transfer and application.

Text Books : 

1. D.P. Goyal, “Management Information Systems: Managerial perspectives”, Macmillan India Ltd.        

Reference Books :

1. J. Kanter, Management information Systems, Prentice Hall of India.

2. Gordon B. Davis & M.H. Olson, Management Information Systems: Conceptual Foundation, structure & Development, McGraw Hills Publishing.

3. Robert G. Murdick & Joel E. Ross & James R. Claggett, Information Systems for Modern Management, Prentice Hall of India.

4. W. S. Jawadekar, Management Information Systems, Tata McGraw Hill Publishing.

5. Bryan Bergeron, Essentials of Knowledge Management, John Wiley and Sons. 

6. Infosys Campus Connect Foundation Program Volume 1 – 3, Education & Research Department, Infosys Technologies Ltd, Bangalore.  
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MCA-122: Object Oriented Programming Using C++
Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Evolution of OOP: Procedure Oriented Programming, OOP Paradigm, Advantages and disadvantages of OOP over its predecessor paradigms.

Characteristics of Object Oriented Programming: Abstraction, Encapsulation, Data hiding, Inheritance, Polymorphism, Code Extensibility and Reusability, User defined Data Types.

Introduction to C++: Identifier, Keywords, Constants, data types, Modifiers. Reference variables

Operators: Arithmetic, relational, logical, conditional and assignment. sizeof operator, Operator precedence and associativity.

Type conversion, Variable declaration, expressions, statements, manipulators

Input and output statements, stream I/O, Conditional and Iterative statements, breaking control statements.

Storage Classes: Automatic, Static, Extern, Register.

Arrays, Arrays as Character Strings, Structures, Unions, Bit fields, Enumerations and User defined types.

Pointers: Pointer Operations, Pointer Arithmetic, Pointers and Arrays, Multiple indirections, Generic pointers. 

Functions: Prototyping, Definition and Call, Scope Rules. Parameter Passing: by value, by address and by reference, Functions returning references, recursion, function overloading, Default Arguments, Const arguments.Pointer to functions, Inline functions.

Command line arguments

Pre-processor directives: #define, #error, #include, #if, #else, #elif, #endif, #ifdef, #ifndef, #undef, 

Type casting: static_cast, const_cast, dynamic_cast, reinterpret_cast

SECTION B

Classes and Objects: Class Declaration and Class Definition, Defining member functions, making functions inline, Nesting of member functions, Members access control,const data members, Const member functions, this pointer. Union as space saving classes.

Objects: Object as function arguments, array of objects, functions returning objects.

Static data members and Static member functions.

Friend functions and Friend classes: Global functions as friends of class, member functions as friends of another class, class as friend of another class.

Constructors: properties, types of constructors (Default, parameterized and copy), Dynamic constructors, multiple constructors in classes.

Destructors: Properties, Destroying objects. Rules for constructors and destructors.

Array of objects. Dynamic memory allocation using new and delete operators, Nested and container classes

Scopes: Local, Global, Namespace and Class

SECTION C

Inheritance: Defining derived classes, inheriting private members, single inheritance, types of derivation, function redefining, constructors in derived class.

Types of inheritance: Single, Multiple, Multilevel and Hybrid. Types of base classes: Direct, Indirect, Virtual, Abstract. Code Reusability.

Polymorphism: Methods of achieving polymorphic behavior.

Operator overloading: overloading binary operator, overloading unary operators, rules for operator overloading, operator overloading using friend function. Function overloading: early binding,

Polymorphism with pointers, virtual functions, late binding, pure virtual functions and abstract base class.Virtual destructors.Difference between function overloading, redefining, and overriding.

SECTION D

Templates: Generic Functions and Generic Classes, Overloading of template functions.

Exception Handling catching class types, handling derived class exceptions, catching exceptions, restricting exception, rethrowing exceptions, terminate and unexpected, uncaught exceptions.

Files and streams: Classes for file stream operations, opening and closing of files, stream state member functions,  binary file operations, structures and file operations, classes and file operations, I/O with multiple objects, error handling, sequential and random access file processing.

STL: Containers, Algorithms, Iterators, RTTI

Text Books :

1. Herbert Schildt, “The Complete Reference C++”, Tata McGraw-Hill, 2001.

2. Deitel and Deitel, “C++ How to Program”, Pearson Education, 2001

Reference Books :

1. Robert Lafore, “Object Oriented Programming in C++”, Galgotia Publications, 1994.

2. BjarneStrautrup, “The C++ Programming Language”, Addition- Wesley Publication Co., 2001.

3. Stanley B. Lippman, JoseeLajoie, “C++ Primer”, Pearson Education, 2002

4. E. Balagurusamy, “ Object Oriented Programming with C++”, Tata McGraw-Hill, 2001

5. Infosys Campus Connect Foundation Program Volume:1 – 3, Education & Research Department, Infosys Technologies Ltd , Bangalore.  

MCA-123: Data & File Structures

Maximum Marks: 50





Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter
The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A
Algorithmic Complexity and Time Space Tradeoff.

Basic Data Structures and Operations on them: Arrays, Stacks and Queues(Circular queues, Priority queues, Double-ended queues) and  their Applications. Linked List (singly, doubly, singly circular, doubly circular), Operations on all types of Lists – create, insert, delete, search. Applications of linked lists. 

SECTION B
Binary Tree : Linked and static Representation, Binary Tree Traversals (Pre-order, In-order, Post-order).  Binary Search Tree (create, delete, search, insert, display), AVL Trees. Heap and Heap Sort Algorithm.

Graphs and Their Application, Sequential and Linked Representation of Graph-Adjacency Matrix, Operations on Graph, Traversing a Graph, Dijkstra’s Algorithm for Shortest Distance, DFS and BFS, Minimal Spanning Tree.

SECTION C
Searching and Sorting, use of Various Data Structures for Searching and Sorting, Linear and Binary Search, Bubble Sort, Insertion Sort, Shell Sort, Selection Sort, Merge Sort, Radix Sort, Quick Sort. 

Hashing: Introduction to hash table, hash function, resolving collision by chaining and open addressing, deleting items from a hash table.

SECTION D
Fields, records and files. Sequential, direct, index-sequential and relative files. Inverted lists and multi-lists. 

B trees and B+ trees

File Sorting Techniques: Sorting in External Memory, Merging Files
Text Books : 

1. A. Tanenbaum, Y. Lanhgsam and A.J. Augenstein, "Data Structures Using C", Prentice Hall of India, 1990

2. Mary E. S. Loomis, "Data Management and File Structures", PHI, 1995. 
3. Vishal Goyal, Lalit Goyal and Pawan Kumar, "Simplified Approach to Data Structures", Shroff Publications..  

4.  Shubhnandan S. Jamwal, Programming in C, Pearson Publications

Reference Books :
1.
Seymour Lipschultz, “Theory and Practice of  Data Structures", McGraw-Hill, 1988.

2.
E. Horowitz and S. Sahni, “Data Structures with Pascal", Galgotia, 3rd Edition, 1991.       

3.
Robert Sedgewick, “Algorithms in C”, Pearson Education.

4.
M. J. Folk, B. Zoellick, G Riccardi, “File Structures”, Pearson Education.
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MCA-124: Database Management System

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A
Introduction: Database Approach, Characteristics of a Database Approach, Database System Environment. Roles in Database Environment: Database Administrators, Database Designers, End Users, Application Developers.
Database Management Systems: Definition, Characteristics, Advantages of Using DBMS Approach, Classification of DBMSs.

Architecture: Data Models, Database Schema and Instance, Three Schema Architecture, Data Independence – Physical and Logical data Independence.

Database Conceptual Modelling by E-R model: Concepts, Entities and Entity Sets, Attributes, Mapping Constraints, E-R Diagram, Weak Entity Sets, Strong Entity Sets.

Enhanced E-R Modelling: Aggregation, Generalization, Converting ER Diagrams to Tables. 
SECTION B

Relational Data Model: Concepts and Terminology, Characteristics of Relations.

Constraints: Integrity Constraints- Entity and Referential Integrity constraints, Keys- Super Keys, Candidate Keys, Primary Keys, Secondary Keys and Foreign Keys.
Relational Algebra: Basic Operations, Additional Operations, Example Queries. 
Relational Calculus: Tuple and Domain Relational Calculus, Example Queries.
Database Design: Informal Design Guidelines for Relation Schemas, Problems of Bad Database Design, 
Normalization: Functional Dependency, Full Functional Dependency, Partial Dependency, Transitive Dependency, Normal Forms– 1NF, 2NF, 3NF, BCNF, Multi-valued Dependency, Join Dependency and Higher Normal Forms- 4NF, 5NF.

SECTION C

Database Protection: Security Issues, Discretionary Access Control-Granting and Revoking Privileges, Mandatory Access Control and Rule Based Access Control.

Database Concurrency: Problems of Concurrent Databases, Serializability and Recoverability, Concurrency Control Methods-Two Phase Locking, Time Stamping, Multi-version Time Stamping, 
Database Recovery: Recovery Concepts, Recovery Techniques-Deferred Update, Immediate Update, Shadow Paging. 
Brief overview of the following:

Distributed Databases, Data Mining, Data Warehousing and OLAP, Mobile Databases, Multimedia Databases, Deductive Databases, Temporal Database, Spatial Database.

SECTION D
Database Languages: DDL, DML, DCL. 

Structured Query Language (SQL): Purpose, Brief History, Data Types, Statement types.

DDL Statements: Create table, Alter Table , Drop table , Truncate Table, Create Index

DML Statements: Insert, Delete, Update, Select, The Order of Execution of a SELECT Statement

Views: Concept of Views, Create View, View Implementation and Updates, Advantages and disadvantages of Views.
Schema Change Statements in SQL.
DCL: Granting and Revoking Privileges.

Text Books :

1.  Elmasry, Navathe, “Fundamentals of Database System”, Pearson Education.

2.  Henry F. Korth, ASilberschhatz, “Database Concepts," Tata McGraw Hill.

3.  C.J. Date ,"  An Introduction to Database Systems”,  Pearson Education.

4.  Oracle SQL Complete Reference”, Tata McGrawHill.
5. Thomas Connolly, Carolyn Begg, "Database Systems", Pearson Education.

Reference Books : 

1. Infosys Campus Connect Foundation Program Vol-2, Education & Research Department, Infosys Technologies Ltd ,Bangalore.  

2. V.K.Jain, “Database Management Systems”, Wiley.

3. R. Ramakrishanan, J. Gehrke, “Database Management Systems”, McGraw Hill.

4. M. T. Ozsu, P Valduriez, “Principles of Distributed Database Systems”, Pearson Education.

5. Naveen Parkash, “Introduction to Database Management”, Tata McGraw Hill.

6. Jeffrey D. Ullman," Principles of Database Systems," 2nd Edition, Galgotia Pub. Pvt. Ltd. 

7. AndeyOppel,”Relational Databases – Principles and Fundamentals”, Wiley.
8. Anshuman Sharma, Anurag Gupta, Jagmohan mago, “Fundamentals of DBMS”, Lakhanpal Publishers
9. Bayross, Database Concepts and Systems for Students, 3rd Edition, Shroff-X team
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MCA-125: Computer Oriented Statistical Methods

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

INTRODUCTION TO STATISTICS: Meaning, scope, collection, classification of data, frequency distributions, 

THE MEAN, MEDIAN, MODE AND OTHER MEASURES OF CENTRAL TENDENCY:  Index or subscript notation. Summation notation. Averages and Measures of central tendency. The arithmetic mean. Weighted arithmetic mean. Properties of the arithmetic mean. Arithmetic, mean computed from grouped data. The median. The mode. Empirical relation between mean, median and mode. The geometric mean. The harmonic mean. Relation between arithmetic, Geometric, and harmonic means. The root mean square (r m s) Quartiles, deciles and percentiles.

THE STANDARD DEVIATION AND OTHER MEASURES OF DISPERSION.:  Dispersion or variation. The range. The mean deviation or average deviation. The semi-inter-quartile range or quartile deviation. The 10-90 percentile range. The standard deviation. The variance. Short methods for computing the standard deviation. Properties of the standard deviation. Charlier's check. Sheppard's correction for variance. Empirical relations between measures of dispersion. Absolute and relative dispersion. Coefficient of variation. Standardized variable, standard scores.

MOMENTS, SKEWNESS AND KURTOSIS:  Moments. Moments for grouped data. Relation between moments. Computation of moments for grouped data. Charlier's check and Sheppard's corrections. Moments in dimensionless form Skew ness. Kurtosis. Population moments, skewness and kurtosis.

SECTION  B

ELEMENTARY PROBABILITY THEORY:    Classical definition of probability. Relative frequency definition of probability. Conditional probability. Independent and dependent events. Mutually exclusive events. Discrete probability distributions. Continuous probability distributions. Mathematical expectation. Relation between population and sample mean and variance. Combinatorial analysis. Fundamental principle. Factorial a Permutations. Combinations. Stirling's approximation to n! Relation of probability to point set theory.

THE BINOMIAL, NORMAL AND POISSON DISTRIBUTIONS: The binomial distribution. Some properties of the binomial distribution. The normal distribution. Some properties of the normal distribution. Relation between binomial and normal distributions. The Poisson distribution. Some properties of the Poisson distribution. Relation Between binomial and Poisson distributions. The multinomial distribution. Fitting theoretical distributions to sample frequency distributions.

ELEMENTARY SAMPLING THEORY:  Sampling theory. Random samples. Random numbers. Sampling with and without replacement. Sampling distributions. Sampling of means. Sampling distribution of proportions. Sampling distribution of differences and sums. Standard errors.

STATISTICAL ESTIMATION THEORY:  Estimation of parameters. Unbiased estimates. Efficient estimates. Point estimates and interval estimate. Reliability. Confidence interval estimates of population parameters. Confidence interval estimates for means. Confidence intervals for proportions. Confidence intervals for differences and sums. Confidence intervals for standard deviations. Probable error.

SECTION C

STATISTICAL DECISION THEORY, TESTS OF HYPOTHESES AND SIG-NIFICANCE:  Statistical decisions. Statistical hypotheses. Null hypotheses. Tests of hypotheses and significance. Type I and type II errors. Level of significance. Tests involving the normal distribution. One tailed and two-tailed tests. Special tests. Operating characteristic curves. Power of a test. Control charts. Tests of significance involving sample differences. Tests involving the binomial distribution.

SMALL SAMPLING THEORY:  Small samples "Student's" t distribution. Confidence intervals. Tests of hypotheses and significance. The chi-square distribution. Confidence intervals for (2 . Degree of freedom.

THE CHI-SQUARE TEST:   Observed and Theoretical Frequencies. Definition of (2. Significance Tests. The (2 tests for Goodness of fit, Contingency Tables, Yate's Correction for Continuity,  Simple Formulae for Computing (2.  Coefficient of Contingency, Correlation of Attribute, Additive Property of (2.  

SECTION D

CURVE FITTING AND THE METHOD OF LEAST SQUARE:  Relationship between Variables, Curve Fitting, Equation of Approximating Curves, Freehand method of Curve Fitting, The Straight Line, The Method of Least Squares, The Least Square Line, Non Linear Relationships, The Least Square Parabola, Regression, Applications to Time Series, Problem Solving involving More than Two Variables. 

CORRELATION TEHORY: Correlation and Regression, Linear Correlation, Measures of Correlation, The Least Square Regression Lines, Standard Error of Estimate, Explained and Unexplained Variation, Coefficient of Correlation, Remarks Concerning the Coefficient of Correlation, Product Moment Formula for the Linear Correlation Coefficient, Short Computational Formulae, Regression Lines and Linear Correlation Coefficient, Rank Correlation, Correlation of the Time Series, Correlation of Attributes, Sampling Theory of Correlation, Sampling Theory of Regression. 

MULTIPLE AND PARTIAL CORRELATION:  Multiple Correlation, Subscript Notation, Regression Equation, Regression Plane, Normal Equations for the Least Square Regression Plane, Regression Planes and Correlation Coefficients, Standard Error of Estimate, The Coefficient of Multiple Correlation, Change of Dependent Variable, Generalizations to More than Three Variables, Partial Correlation, Relationships Between Multiple and Partial Correlation Coefficients, Non-Linear Regression.

Text Books:
1.  
 Murray R. Speigel, R. W. Boxer, "Theory and Problems of Statistics in SI units", Schaums' outline Series, 
McGraw-Hill Book Company.

2.
S.C. Gupta, Fundamentals of Statistics



 L T P C


 0  0 6 6

MCA-126: Programming Lab-II  (Data Structures & C++) 

Maximum Marks: 100*





Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Practical units to be conducted : 45-55 

This laboratory course will mainly comprise of exercises on the basis of the following theory papers: 

MCA-122 (Object Oriented Programming in C++) &

MCA-123 (Data & File Structures) 

*The splitting of marks is as under

· Maximum Marks for Continuous Assessment  : 60

· Maximum Marks for University Examination: 40

PUNJABI UNIVERSITY, PATIALA

OUTLINES OF TESTS,

SYLLABI AND COURSES OF READINGS

FOR 

MCA (MASTER OF COMPUTER APPLICATIONS)

(SEMESTER SYSTEM)

IInd Year ( III & IV Semester)

YEAR 2014-15 & 2015-16 Sessions

ANNEXURE-I

SYLLABUS

OUTLINES OF PAPERS AND TESTS

M.C.A. (MASTER OF COMPUTER APPLICATIONS)

SECOND YEAR-THIRD SEMESTER EXAMINATIONS

YEAR 2014-15 & 2015-16 Sessions

	CODE NO.
	TITLE OF PAPER
	MAXIMUM MARKS

	
	
	CONTINUOUS

ASSESSMENT
	UNIVERSITY

EXAMINATION
	TOTAL

MARKS
	TIME TOTAL

ALLOWED

	MCA-211
	Data Communications & Computer Networks 
	50
	50
	100
	3 Hrs.

	MCA-212
	Software Engineering
	50
	50
	100
	3 Hrs

	MCA-213
	Algorithm Analysis  & Design 


	50
	50
	100
	3 Hrs.

	MCA-214
	Life Skills & Communication Skills
	50
	50
	100
	3 Hrs.

	MCA-215
	Programming in Java  
	50
	50
	100
	3 Hrs.

	MCA-216
	Programming Lab – III

(Java Lab and Minor Project)
	60
	40
	100
	3 Hrs.

	
	Total
	310
	290
	600
	


CONTINUOUS ASSESSMENT (THEORY PAPERS)

	1.
	Two tests will be conducted during the Semester. Both the tests will be considered for assessment.
	:
	60% of the marks allotted for  Continuous Assessment

	2.
	Assignment/Quizzes
	:
	20% of the marks allotted for Continuous Assessment

	3.
	Attendance
	:
	10% of the marks allotted for  Continuous Assessment. 

	4.
	Class Participation and behaviour
	:
	10% of the marks allotted for  Continuous Assessment.


ANNEXURE-I

SYLLABUS

OUTLINES OF PAPERS AND TESTS

M.C.A. (MASTER OF COMPUTER APPLICATIONS)

SECOND YEAR-FOURTH SEMESTER EXAMINATIONS

YEAR 2014-15  & 2015-16 Session

	CODE NO.
	TITLE OF PAPER
	MAXIMUM MARKS

	
	
	CONTINUOUS

ASSESSMENT
	UNIVERSITY

EXAMINATION
	TOTAL

MARKS
	TIME TOTAL

ALLOWED

	MCA-221
	Decision Support Systems
	50
	50
	100
	3 Hrs.

	MCA-222
	Operating Systems
	50
	50
	100
	3 Hrs

	MCA-223
	Web Programming using ASP.NET
	50
	50
	100
	3 Hrs.

	MCA-224
	Object Oriented Modelling & Design Using UML
	50
	50
	100
	3 Hrs.

	MCA-225
	Soft Skills
	--
	100
	100
	3 Hrs.

	MCA-226
	Programming Lab-IV (ASP.NET and Minor Project)
	60
	40
	100
	3 Hrs.

	
	Total
	320
	280
	600
	


CONTINUOUS ASSESSMENT (THEORY PAPERS)

	1.
	Two tests will be conducted during the Semester. Both the tests will be considered for assessment.
	:
	60% of the marks allotted for  Continuous Assessment

	2.
	Assignment/Quizzes
	:
	20% of the marks allotted for Continuous Assessment

	3.
	Attendance
	:
	10% of the marks allotted for Continuous Assessment. 

	4.
	Class Participation and behaviour
	:
	10% of the marks allotted for Continuous Assessment.


Note : The viva voce of the subject Soft Skills (MCA-225) should be considered equivalent to Major Project viva and accordingly the payment be given to the examiner. The viva voce should be conducted in a batch of maximum 30 students by one examiner in a day. 

MCA-211 : Data Communications & Computer Networks
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Maximum Marks: 50





Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%



Lectures to be delivered: 45-55 

A) Instructions for paper-setter

     The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all. 

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

Section A:

Computer Networks: Uses Of Computer Networks, Network Software, Network Hardware, Network elements (LAN, WAN, host, workstation, server), Physical topologies (bus, star, ring, mesh, backbone), Reference Models-OSI – protocols on different layers, TCP/IP, Comparison, Network 

Introduction to Data Communications:  Concepts & Terminology, Analog & Digital Signals, Data Transmission : Data Signals & Transmission, Transmission Impairments, Analog and Digital Modulation, Asynchronous & Synchronous Transmissions, Electromagnetic spectrum, Multiplexing, Transmission Media (twisted pair, coaxial cable, fiber optics), Unguided media: (Radio waves, microwave, Infrared, bluetooth, WiFi, WiMax).
Section B:

The Medium Access Sublayer: The Channel Allocation Problem, Multiple Access Protocols (The Ethernet MAC Sublayer Protocol, The Binary Exponential Backoff Algorithm, Ethernet Performance, Switched Ethernet, Fast Ethernet, Gigabit Ethernet, IEEE 802.2: Logical Link Control)

Network Layer Design Issues, Routing Algorithms, Congestion Control Algorithms, Quality Of Service (Requirements, Techniques For Achieving Good Quality Of Services), Internetworking, IPv4, ICMP, IPv6, and ICMPv6.   

Section C:

The Transport Service (Services Provided To The Upper Layers And Transport Service Primitives), Elements Of Transport Protocols, The Internet Transport Protocols: UDP(Introduction To UDP, Remote Procedure Call), TCP(Introduction To  TCP, The TCP Service Model, The TCP Protocol, The TCP Segment Header, TCP Connection Establishment, TCP Connection Release, Modeling TCP Connection Management, TCP Transmission Policy And TCP Congestion Control)
Section D:

The Application Layer: Domain Name System, Domain Name Space, DNS in the Internet, Electronic Mail, WWW (Architectural overview), HTTP, introduction to SNMP, Multimedia (introduction to audio, voice over IP, introduction to video, video on demand), Introduction to cryptography, substitution ciphers, transposition ciphers, one-time pads, two fundamental cryptographic principles, digital signatures(symmetric-key signatures, public key-signatures, message digests and the birthday attack), management of Public Keys (certificates).

Cloud Computing Basics: Overview, Applications, Intranet and the Cloud, First Movers on the cloud, the need for Cloud Computing, Benefits of cloud Computing, Limitations of Cloud Computing

Text Books : 

1. Computer Networks,  Tanenbaum, PHI.

2. Data Communications & Networking by Forouzan, Tata McGraw Hills\

3. Cloud Computing a Practical approach, Anthony T Velte, Toby J Velte, Robert Elsenpeter, Tata McGraw-HILL, 2010 Edition 
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MCA-212: Software Engineering 

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

     The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Introduction to Software Engineering: Problem Domain, Challenges, Software Engineering Approach ; Software Development process: Process  Characteristics, Process Models : Waterfall, Prototype, Spiral, Iterative Enhancement; Project Management Process, The Inspection process, Software Configuration Management Process, Requirements Change.

Management Process. Software Process Planning, Effort Estimation, Project Scheduling and Staffing, Risk Management.

SECTION B
 

Software Requirements Analysis and Specification: Analysis Approaches, Characteristics and Components of SRS, Validation,  Metrics.

Software Design: Design Principles, Module level concepts, Design Notation and Specification, Structured Design Methodology, Verification, Metrics, OO Analysis and OO Design, OO Concepts,  Object –oriented Design Methodology approach.

Coding : Programming practice, Verification : code reading, reviews, static analysis, symbolic execution.

 

SECTION C
User-Interface Design : Introduction to User-Interface Design, Elements, Design Principles, Design Tips and Techniques, Good v/s Bad Interface.

Software Metrics : Software Measurement and Metrics, Designing Software Metrics, Classification of Software Metrics, Issues in Software metrics,.

Software Quality : Quality concepts, Software Quality Assurance Group, Activities, ISO 9000. Capability Maturity Model, Six-Sigma , Metrics for Software Quality, McCab’s cyclomatic complexty metric. Software Reliability : Definition, Basic Concepts, Parameters for Evaluation. 

SECTION D
 

Software Testing : Objectives, Principles, Test case design, White-Box testing and  Black-Box testing techniques : Equivalence class partitioning, Boundary value analysis, cause-effect graphing, Graph Based Testing and mutation testing. Object-Oriented Testing : Comparison with traditional testing, Testing techniques, metrics for OO testing : CK metric suite, Lorenz and Kidd’s metric suite, Debugging.

Software Re-engineering : Basics of Software Re-engineering, Re-engineering Process Model, Legacy Systems.

 

Text Book

1. 
P. Jalota, "An Integrated Approach to Software Engineering", Third Edition, Narosa Publications 2005.

References:
 

1. 
E. Fairley, "Software Engineering Concepts", McGraw-Hill, 1985.

2. 
Rohit Khurana, “ Software Engineering : Principles and Practices”, Vikas Publishing House 2007.

3. 
Ian Sommerville, “ Software Engineering “, Pearson Education, 2001

4. 
Roger. S. Pressman, “Software Engineering - A Practitioner’s Approach”, Fifth Edition, McGraw             Hill, 2001

5.
Designing User Interface, James E Powell, Galgotia Publications, 1991.

6. 
About face : The Essentials of User Interface Design, Alan Cooper, IDG Books World Wide, Inc., 1995

7.
Infosys Campus Connect Foundation Program Volume:1 – 3, Education & Research Department, Infosys Technologies Ltd , Bangalore.  
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MCA-213: Algorithm Analysis & Design 

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

     The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A
Introduction to algorithm analysis: Introduction to algorithms, Algorithm Specifications, performance analysis, case study on analysis of algorithms.
Recursion and Induction: recursive procedures, induction proofs, proving correctness, recurrence equations, recursion. 

Randomized Algorithms: Basic of Probability Theory, Description of Randomized algorithms, Identifying the repeated Elements, Primality Testing, Advantages and Disadvantages of using randomized algorithms.
 
SECTION B
 Algorithmic Techniques:  Introduction to Brute Force, Greedy, Divide and Conquer and   Dynamic Programming techniques.

Linear Search Algorithm, Performance analysis of linear search algorithm, Binary Search Algorithm, Performance analysis of Binary Search Algorithm 

Divide and conquer technique of problem solving: Quick sort, Merge Sort and Selection Sort Algorithms and their Performance Analysis. 
SECTION C
 
Greedy algorithms: General Method, Case Study based on Greedy Algorithm (Knapsack Problem), Minimum-cost Spanning Trees: Prim’s algorithm, kruskal’s minimal spanning trees, Single source shortest paths, transitive closure and APSP problem. 
 
SECTION D
Dynamic Programming: General Method,  Multistage graphs, All Pair  Shortest Paths, Optimal Binary Search Trees, String Editing.

Intractable Problems: Nondeterministic Algorithms, NP Hard and NP complete Problems, NP Hard Graph Problem(Travelling Salesman problem), NP Hard Scheduling Problems (Job Shop Scheduling)  
 
Text Books:

Sartaj Sahniet. Al : Fundamentals of Computer Algorithms, second edition, Universities Press.
 
References:
1. Coreman, Leiserson & Rivest : Introduction to Algorithm, PHI Publication. 
2. Aho t et. al. : Design & Analysis of Computer Algorithm, Pearson Education.

3. Infosys, Campus Connect, Analysis of Algorithms, Vol-3  
4. Knuth : The art of programming (Vol I to III), Pearson Education. 
5. Weiss M.A. : Data Structures and Algorithm Analysis in C, IInd Ed., Pearson Education. 
6. Heilemau G. L. : Data Structures, Algorithm and Object Oriented Programming, T.M. H.  Publications 
7. Goodman S.E. and Hedeniemi : Introduction to the Design and Analysis and Algorithms, TMH Publications. 

8. Sara Baose, Gelder A.V. : Computer Introduction to Design and Analysis Algorithms, 3rd Edition, Pearson Educations, Inc. 
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MCA-214 : Life Skills and Communication Skills
Maximum Marks: 100*





Maximum Time: 3 Hrs. 

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55

*The splitting of marks is as under

· Maximum Marks for Continuous Assessment  : 60

· Maximum Marks for University Examination : 40

Objectives: To provide students written and oral communication skills that enable them to get them placed in good positions.

Methodology: Practical and Activity Based. No Theory examination. Internal evaluation will be based on class performance and attendance. Internal Evaluation will be done after the completion of each Module.

Testing:  Pre and Post Test for each Module, Classroom tasks, Activities, Quiz, Case Studies.

Course Contents:

Module I: Writing and Speaking English

Parts of Speech, Resume Writing, Business Letters

Vowels, Diphthongs, Consonants, Consonant Clusters, Stress, Syllable, Syllabic Division, Connected Speech, Making Presentations

Module II: The Art of Communication
Verbal Communication: Effective Communication, Effective/Active listening paraphrasing, Feedback

Non Verbal Communication: Personality Enhancement, Body Language

Module III: The Hidden Data of Communication

The importance of feelings in communication, dealing with feelings, The importance of developing assertive skills, developing self-confidence, developing Emotional Intelligence, Dealing with People, 

Module IV: Group Activities and World of Teams

Importance of Team work, working with Groups, Group Discussions, Group Decision-making

Module V: Getting Ready for Interviews

Corporate Dressing, Business Etiquettes, Media Etiquettes, Table Etiquettes

Module VI: Ethical Orientation

Ethical Dilemmas and Choices
Recommended Books:

1. Infosys Campus Connect Soft Skills Participant Manual, Infosys Technologies Ltd. , Bangalore.
2. The Seven Habits of Highly Effective People  -  Stephen R. Covey.

3. Who Moved My Cheese -   Dr. Spenser Johnson.
4. Seven Spiritual Laws of Success  -   Deepak Chopra.
5. I’m OK Y’ar OK – Erric Seghal

6. Emotional Intelligence -   David Goleman

7. Working with Emotional Intelligence - David Goleman.

8. Good To Great -  Jim Collins

9. Goal -  Eliyahu Goldratt.

10. Only the Paranoid Survive -   Andrew Grove

11. All the books in the “Chicken Soup for the Soul” series.

12. “Effective Group Discussion: Theory and Practice” by Gloria J. Galanes, Katherine Adams , John 
K.Brilhart

13. “Effective Presentation”, 3rd Edition by Ros Jay, Antony Jay published by Pearson

14. Effective Presentation Skills (A Fifty-Minute Series Book) by Steve Mandel

15. EatiQuette’’s The Main Course on Dining Etiquette””: A step-by-step guide to dining with 
confidence in the 21st Century, by David Rothschild

16. “The Complete Idiot’’s Guide to Etiquette” by Mary Mitchell – Published by Alpha Books

17. “Strategic interviewing”  by Richaurd Camp, Mary E. Vielhaber and Jack L. Simonetti – 
Published by Wiley India Pvt. Ltd

18. Essentials of Effective Communication, Ludlow and Panthon; Prentice Hall of India.

19. Spoken English by V Sasikumar and PV Dhamija; Tata Mc Graw Hill

20. Developing Communication Skills by Krishna Mohan and Meera Banerji; MacMillan India Ltd., 
Delhi

21. Communication Skills by Ms. R. Datta Roy and K K Dhir, Vishal Publications, Jalandhar

MCA-215 : Programming In Java
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Maximum Marks: 50





Maximum Time: 3 Hrs. 

Minimum Pass Marks: 40%




Lectures to be delivered: 55-60 

A) Instructions for paper-setters

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates

1. 
Candidates are required to attempt one question each from sections A, B, C and D of the question paper and the entire section E.

2. 
Use of scientific calculator is allowed.

SECTION A

History and Evolution of Java, Data Types, Variables and Arrays, Operators, Control Statements, Introducing Classes, A Closer Look at Methods and Classes.

SECTION B

Inheritance: Basics, Using super, Creating Multilevel Hierarchy, Method Overriding, Dynamic Method Dispatch, Using Abstract Classes, Using final with inheritance, The object Class. Packages and Interfaces: Defining a package, Finding packages and CLASSPATH, Access Protection, Importing Packages, Defining an Interface, Implementing Interface, Nested Interface, Applying Interface, Variables in Interfaces, Exception Interface: Fundamentals, Exception Types, Uncaught Exceptions, Using try and catch, Multiple catch clauses, Nested try Statements, throw, throws, finally, Java's inbuilt Exceptions, Creating own Exception Subclasses, Chained Exceptions, Using Exceptions, Multithreaded Programme: The java Thread Model, The Main Thread, Creating a thread, Creating Multiple Threads, Using is Alive() and join (), Thread Priorities, Synchronization, Inter thread Communication, Suspending, Resuming, and Stopping Threads, Using Multithreading. 

SECTION C

I/O Basics: Streams, Byte Streams, Character Streams, The Predefined Streams, Reading Console Input, Writing Console Output, The Print Writer Class, Reading and writing files, Applet Fundamentals, The Transient and volatile Modifiers, Using Instance of, Static Import, Invoking Overloaded constructors Through this().

SECTION D

Introduction to Swing, Event handling
String Handling, Primitive Type Wrappers, Java and Database: JDBC Basics, SQL Package in Java, Working with database, Creation of JDBC Statements, Networking in Java: Basics

TEXT : 

1.
Patrick Naughton and Herbert Schildt, “The Complete Reference Java 2”, Tata McGraw 
Hill, 1999.

REFERENCE : 

1.
Ken Arnold, James Gosling, David Holmes "Java Programming Language", Third Edition. Pearson Publications. 

2.
URL: http: //java.sun.com/docs/books/tutorial/jdbc/basics/index.html 
3. 
Shah, “Core Java for  Beginners”, Shroff- X  team.
MCA-216: Programming Lab-III (Java Lab and Minor Project)

Maximum Marks: 100*





Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Practical units to be conducted: 55-60 

This laboratory course will mainly comprise of exercises on what is learnt under the paper MCA-223: Programming in Java and a Minor Project in Java.

For the minor projects in a team of maximum size two will be allowed and the team will submit joint project report. The student team members must highlight their role and/or contributions in the joint project report.

*The splitting of marks is as under

· Maximum Marks for Continuous Assessment  : 60** 

· Maximum Marks for University Examination : 40***

CONTINUOUS ASSESSMENT  

	1.
	Two tests will be conducted during the Semester. Both the tests will be considered for assessment.
	:
	60% of the marks allotted for  Continuous Assessment

	2.
	Lab  Assignments
	:
	10% of the marks allotted for Continuous Assessment

	3.
	Attendance
	:
	10% of the marks allotted for  Continuous Assessment. 

	4.
	Class Participation and behaviour
	:
	10% of the marks allotted for  Continuous Assessment.

	5.
	Minor Project
	:
	10% of the marks allotted for  Continuous Assessment.


*** For University Examination the evaluator will distribute the marks for the minor project work according to the following guidelines:

Demonstration of Project 


50% of the marks allotted for University Examination

Presentation and Viva Voce 


25% of the marks allotted for University Examination

Project Report Document


15% of the marks allotted for University Examination

Source Code




10% of the marks allotted for University Examination.
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MCA-221 :  Decision Support Systems

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A 

Concept of Decision - making, Decision - Making Process, Simon’s Model, Programmed and Non-Programmed decisions, Decision models: Payoff matrix, Decision-Making under Assumed Certainty, Decision-Making under Risk and Decision-Making under Uncertainty, Criterion for choosing alternatives and their computations.

SECTION B

Introduction to Decision Support Systems, Characteristics and Objectives,  Benefits of DSS, DSS Vs. EDP/MIS, Specific DSS, DSS Generator, DSS tools and their relationships, Role of DSS and its applications.

SECTION C

Components of DSS - Data Subsystem, Model Subsystem, User - Interface, DBMS in DSS, Report generator, Types of Models and Modeling in DSS. 

DSS Software Tools: Standard Packages, specialized tools and Generators-DBMS, Information retrieval packages, statistical data analysis packages, forecasting packages, Programming Languages for DSS. 

SECTION D

Group Decision Support Systems: Group versus Individual activities, Characteristics of groups and their needs, Types of groups, Types of Group support systems, Electronic Meeting Systems, Work flow systems. 

Expert Systems: Basic idea, components of Expert Systems, Expert Systems and DSS integration. 

Text Books: 

1. Efren G. Mallach, Decision Support & Data Warehouse Systems, Tata McGraw Hill. 

2. DSS  & Intelligent Systems by Efrain Turban, Jay E. Aronson, Pearson Education. 
References:

1. Michael W-Davis, “Applied Decision Support”, Prentice Hall.

2. R. Jaya Shankar, “Decision Support Systems”, Tata McGraw Hill.

3. Sprague and Watson, “Decision Support Systems: Theory & Practice”, PHI.

4. J.L. Bennett, “Building Decision Support System”, Addison-Wesley Publications.
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MCA-222: Operating Systems

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A
Introduction: Operating System as Resource Manager, types of operating system - batch processing, Multiprogramming, Multitasking, time sharing, parallel, distributed and PC operating system. Operating system structure, System services, system calls, system design and implementation.

Process management: Process Concept, process scheduling, operations on process, co-operating process, inter process communication. CPU scheduling Criteria, scheduling algorithms and algorithm evaluation.

 SECTION B
Process synchronisation: critical section problem, semaphores, critical regions, monitors.

Deadlock:  necessary conditions, deadlock prevention, deadlock avoidance, deadlock detection and recovery.

File System: file concept, access methods, directory structure, directory implementation, allocation methods, examples of MS-DOS and i-node structure of Unix file system.

Disk scheduling: FCFS, SSTF, LOOK,C-LOOK,SCAN, C-SCAN algorithms.

SECTION C
Memory Management: Local vs. physical addresses space, swapping, contiguous allocation, paging, segmentation, and segmentation with paging.

Virtual memory: demand paging, page replacement algorithms, thrashing.

Security: security problem, user authentication, program threats, system threats, securing systems and facilities, intrusion detection, cryptography, security-classifications.

SECTION D
Introduction to distributed systems: topology, network types, communication, design strategies.

Distributed file system: naming and transparency, remote file access. 

Distributed co-ordination: event ordering, mutual exclusion, atomicity, concurrency control, deadlock handling.

Case study of LINUX:  design principles, kernel modules, process management, scheduling, memory management, file system, I/O system, and inter-process communication. 

Text Books:

1. 
Silberschatz and Galvin, "Operating System Concepts", Sixth edition, Addison-Wesley publishing,  Co., 1999.

References:
1. 
Hansen, Per Brinch, "Operating System Principles", Prentice-Hall. 1984.

2. 
N. Haberman, "Introduction to Operating System Design", Galgotia Publication, 1986.

3. 
Hansen, Per Brich, "The Architecture of Concurrent Programs", PHI, 1978.

4. 
Shaw, "Logical Design of Operating System", PHI, 1978.

5.
Infosys Campus Connect Foundation Program Volume:1 – 3, Education & Research Department, Infosys Technologies Ltd , Bangalore.  
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MCA-223:Web Programming using ASP.NET

Maximum Marks: 50






Maximum Times: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Introduction to Microsoft ASP.NET, .Net Framework, An overview of .NET including the Common Language Interface, the Common Type System, the Common Language Runtime, and .NET Framework and class libraries. The ASP.NET execution model,
ASP.NET Web Application User Interface: Creating an ASP.NET Web application user interface, Implementing event handlers by using code-behind files, Create and use user controls, Server-side controls, events.

SECTION B

Managing State: The Various Means to ManageState, Request object, Application object, Cache object,Session object, Server-side state management, using session for server-side and client-side state management.

XML Web Services: Need of XML Web services, Understanding the Web Service Model,Creating an ASP.NET Web Service,Creating & Consuming Web Services with Visual Studio .NET.

Creating a User Interface: Using Controls,Validating Data, Navigating Between Forms.

Implementing Master Pages and User Controls:Creating Master Pages, Adding User Controls to an ASP.NET Web Form.

SECTION C

Storing and Retrieving Data with ADO.NET: ADO.NET Overview, Connecting to Data, Executing SQL with Commands, Accessing Data with ADO.NET, Fast Data Access with DataReaders, DataSet Basics, Filling DataSets with DataAdapters, Using Data Sets on Web Forms, Processing Transactions

Data Binding: Bind Data to the UI, Transform and Filter Data.

Security: Authenticating and Authorizing Users, Using Windows Authentication, Using Forms Authentication.

SECTION D

Ajax: Introduction to AJAX, AJAX Toolkit,Partial page update using AJAX, Extending an ASP.NET Web Forms Application by Using the Ajax Control Toolkit.

Reporting: Introduction to various reporting tools in .net.

Configuring, Deploying and Debugging Web Application: Configuration Files, Configuration Settings,Debugging Applications,Deploying an ASP.NET Web Application.
Text Book:

1.
Matthew MacDonald: ASP.NET: The Complete Reference, Osborne.

References:

1.
Jesse Liberty, Dan Hurwitz: Programming ASP.NET, OReilly.

2. Stephen Walther: ASP.NET 3.5 Unleashed, SAMS.

3.
Infosys Campus Connect Foundation Program Volume:1 – 3, Education & Research Department, Infosys Technologies Ltd , Bangalore.  
4.          Liberty, ” Programming ASP.NET 3.5 4th Edition”,  Shroff/O’Reilly.
MCA-224: Object Oriented Modelling and Design Using UML

Maximum Marks: 50






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

A) Instructions for paper-setter

The question paper will consist of five sections A, B, C, D and E. Sections A, B, C and D will have two questions from the respective sections of the syllabus and will carry 20% marks each. Section E will have 5-10 short answer type questions which will cover the entire syllabus uniformly and will carry 20% marks in all.

B) Instructions for candidates
1. Candidates are required to attempt one question each from sections A, B, C and D of the question paper    and the entire section E.

2. Use of scientific calculator is allowed.

SECTION A

Introduction to Object: Object Orientation, Development, Modelling, Object Modelling technique. 

Object modelling: Objects and classes, Links and Association, Generalization and inheritance, Grouping constructs, Aggregation, Abstract Classes, Generalization as extension and restriction, Multiple inheritance, Meta data, Candidate keys, Constraints.

Dynamic modelling: Events and states, Nesting, Concurrency, Advanced Dynamic Modelling concepts

Functional modelling: Functional Models, Data flow diagrams, Specifying operations, Constraints, Relation of Functional model to Object and Dynamic Models.

SECTION B

Design Methodology, Analysis: Object modelling, dynamic modelling, Functional modelling, Adding operations, Iterating Analysis.

System design: Subsystems Concurrency, Allocation to processor and tasks, Management of data stores, Handling Global Resources, Handling boundary Conditions, Setting Trade-off priorities.

Object Design: Overview, Combining the three models, Designing Algorithms, Design Optimization, Implementation of Control, Adjustment of Inheritance, Design of Associations, Object Representation, Physical Packaging, Document Design Decision.

Comparison of methodologies: Structured Analysis/Structured Design, Jackson Structured Development.

Implementation: Using Programming Language, Database System, outside Computer.

Programming Style: Object Oriented Style, Reusability, Extensibility, Robustness, Programming-in-the-large.

SECTION C

UML: Basics, Emergence of UML, Types of Diagrams.

Use Case: Actors, Use Case Diagram, Relationships between Use Cases.

Classes: Class Diagram, Classes, Objects, Attributes, Operations, Methods, Interfaces, Constraints, Generalization, Specialization, Association, Aggregation.

SECTION D

Behavioural Diagrams: Activity Diagram, Collaboration Diagram, Sequence Diagram, State chart Diagram.

Implementation Diagrams: Component Diagram, Deployment Diagram

Text Books:

1. Rambough, “Object Oriented Modeling and Design”, Pearson Education, 2002

2. Bernd Oestereich, “Developing Software With UML”, Pearson Education.

References:

1. BOOCH, “Object Oriented Analysis and Design”, Addison Wesley

2. Pierre-Alain Muller, “Instant UML”, Shroff Publishers, 2000

3. Booch, Rumbaugh, Jacobson, “The Unified Modeling Language User Guide”, Addison Wesley, 1999

4. Booch, Rumbaugh, Jacobson, “The Unified Modeling Language Reference Manual”, Addison Wesley, 1999

5. Rebecca Wirfs-Brock, “Design Object Oriented Software”, PHI

6. Infosys Campus Connect Foundation Program Volume:1 – 3, Education & Research Department, Infosys Technologies Ltd , Bangalore.  

MCA-225 : Soft Skills
Maximum Marks: 100






Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Lectures to be delivered: 45-55 

Objective: To encourage the all round development of students by focusing on soft skills. The Department must organize one workshop for the students by the Soft Skills professionals in guiding about the topics mentioned in this paper.

Important Note: There will not be any classroom teaching. The students will prepare this subject by self- studying.
A) Instructions for paper-setter

There will be no written examination. The viva voce will be conducted for assessing the candidate for his/her spoken English capability, communication skills, personality, confidence, preparedness for placement interviews etc.
B) Instructions for candidates
Only external viva voce will be conducted for 100 marks.
The students should learn about the following topics:

1. English Spoken Skills

2. Facing the interviews

3. Personality Development - Self Development and Assessment, Self-Assessment, Self-Awareness, Perception and Attitudes, Values and Belief System, Personal Goal Setting, Career Planning, Self-Esteem, Building of Self-Confidence

4. Body Language

5. Improving Confidence in oneself - 

6. Improving reading habits

7. Dressing etiquettes

8. Listening Skills

9. Verbal Communication – Planning, Preparation, Delivery, Feedback and Assessment of activities like - Public speaking, Group Discussion, Oral Presentation skills, Perfect Interview, observation skills, Use of Presentation graphics, Use of Presentation aids, Study of communication.

10. Time Management

11. Stress Management

12. Team Work

13. Leadership Quality

14. Role Playing

Some of the Important Guidelines for learning about the above skills are as follows:

1. Write a personal essay and or resume or statement of purpose which may include: 

- Who am I (family background, past achievements, past activities of significance) 

- Strength and weakness (how to tackle them) (SWOT analysis) 

- Personal Short-term Goals, long-term goals and action plan to achieve them 

- Self-assessment on soft-skills 

2. Student could review and present to a group from the following ideas 

- Book review 

- Biographical Sketch 

- Any topic such as an inspirational story/personal values/beliefs/current topic 

- Ethics and etiquettes and social responsibilities as professional. 

3. Student will present to a group from the following ideas 

4. Students may organize 

- One elocution event of say 8-10 minutes individually 

- One group discussion or group presentation event 

- Group games, group exercises, interpersonal skills Activity
5.  The material related to above topics are available on Internet and particularly on Infosys Campus 

Connect Website (http://campusconnect.infosys.com) may be used.
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MCA-226: Programming Lab-IV  (ASP.NET and Minor Project)

Maximum Marks: 100*





Maximum Time: 3 Hrs.           

Minimum Pass Marks: 40%




Practical units to be conducted: 55-60 

This laboratory course will mainly comprise of exercises on what is learnt under the paper MCA-223: Web Programming using ASP.NET and a Minor Project in ASP.NET.

For the minor projects in a team of maximum size two will be allowed and the team will submit joint project report. The student team members must highlight their role and/or contributions in the joint project report.

*The splitting of marks is as under

· Maximum Marks for Continuous Assessment  : 60** 

· Maximum Marks for University Examination : 40***

CONTINUOUS ASSESSMENT  

	1.
	Two tests will be conducted during the Semester. Both the tests will be considered for assessment.
	:
	60% of the marks allotted for  Continuous Assessment

	2.
	Lab  Assignments
	:
	10% of the marks allotted for Continuous Assessment

	3.
	Attendance
	:
	10% of the marks allotted for  Continuous Assessment. 

	4.
	Class Participation and behaviour
	:
	10% of the marks allotted for  Continuous Assessment.

	5.
	Minor Project
	:
	10% of the marks allotted for  Continuous Assessment.


*** For University Examination the evaluator will distribute the marks for the minor project work according to the following guidelines:

Demonstration of Project 


50% of the marks allotted for University Examination

Presentation and Viva Voce 


25% of the marks allotted for University Examination

Project Report Document


15% of the marks allotted for University Examination

Source Code




10% of the marks allotted for University Examination.
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