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Proposed 5 -Year Integrated MCA Course Structure

Course Code       Course                                                                         Credit (L – T – P)
SEMESTER –I
IMCA 1001
Mathematics -I




         
4 (3 – 1 – 0)



IMCA 1003
Introduction to Computer Science

         

3 (3 – 0 – 0)

IMCA 1005
Problem Solving & Program Design in C

        
4 (3 – 1 – 0)



Environmental Science



        
2 (2 – 0 – 0)  B
IMCA 1009
Technical English



         

2 (2 – 0 – 0)

IMCA 1004
IT Lab.





         

2 (0 – 0 – 3)

IMCA 1006
C Programming Lab.



         

2 (0 – 0 – 3)









  

------------









Total Credit :
        19.0
SEMESTER –II

IMCA 2001
Mathematics II




         

4 (3 – 1 – 0)

IMCA 2003
Data Structures




         
4 (3 – 1 – 0)


IMCA 2005
Object Oriented Programming in C++

         
4 (3 – 1 – 0)

IMCA 2007
Digital Logic




         

3 (3 – 0 – 0)



Business Economics



         

2 (2 – 0 – 0) B
IMCA 2004
Data Structure Lab.



         

2 (0 – 0 – 3)
IMCA 2006
C++  Lab.


 

         

2 (0 – 0 – 3)








      

     ---------









Total Credit :
        21.0
SEMESTER –III

IMCA 3001
Probability & Statistics 


         
         
4 (3 – 1 – 0)


IMCA 3003
Database Management System


         
4 (3 – 1 – 0)


IMCA 3005
Design & Analysis of Computer Algorithms
         

4 (3 – 1 – 0)


IMCA 3007
Operating System



         

3 (3 – 0 – 0)




Management Information System

         

2 (2 – 0 – 0)  B
IMCA 3004
Database Lab.




         

3 (0 – 0 – 3)
IMCA 3008
Operating System Lab


 
         
2 (0 – 0 – 3)








    

   ----------









Total Credit :
        22.0
Course Code       Course                                                                         
Credit (L – T – P)
SEMESTER –IV

IMCA 4001
Scientific Computing



         

4 (3 – 1 – 0)


IMCA 4003
GUI Programming in VB .Net


         

3 (3 – 0 – 0)


IMCA 4005
Java Programming



        

4 (3 – 1 – 0)


IMCA 4007
Discrete Mathematical Structure

         

4 (3 – 1 – 0)




Computerized Financial Accounting

         

2 (2 – 0 – 0)  B
IMCA 4004
VB .Net Programming Lab.


         

2 (0 – 0 – 3)

IMCA 4006
Java Lab.




         

2 (0 – 0 – 3)








    

    -----------









Total Credit:
        21.0
SEMESTER –V

IMCA 5001
Internet & Web Technology


         

3 (3 – 0 – 0)


IMCA 5003
Software Engineering



         

4 (3 – 1 – 0)

IMCA 5005
Computer Architecture 



         
4 (3 – 1 – 0)

IMCA 5007
Computer Graphics & Multimedia

         

3 (3 – 0 – 0)

IMCA 5009
Data Communication & Computer Networks
         

4 (3 – 1 – 0)

IMCA 5004
Software Engg.  Lab.



         

2 (0 – 0 – 3)
IMCA 5008
Computer Graphics & Multimedia Lab.

         
2 (0 – 0 – 3)








    

    -----------









Total Credit :
        22.0
SEMESTER –VI

IMCA 6001
Software Project Management


         
3 (3 – 0 – 0)

IMCA 6003
Optimization Theory



        

4 (3 – 1 – 0)



Organizational Behaviour


         

2 (2 – 0 – 0)  B


Departmental Elective – I


         

3 (3 – 0 – 0)
IMCA 6002
Project





         

6 

    

     -----------









Total Credit :
        18.0
Course Code       Course                                                                         Credit (L – T – P)
SEMESTER –VII
IMCA 7001
Data Mining &  Warehousing


         

3 (3 – 0 – 0)
IMCA 7003
Microprocessor




         
4 (3 – 1 – 0)
IMCA 7005
Entrepreneurship 



         

2 (2 – 0 – 0)  B
IMCA 7007
Automata Theory



         

4 (3 – 1 – 0)


Departmental Elective – II 


         

3 (3 – 0 – 0)
IMCA 7002
Data Mining & Warehousing Lab.

         

2 (0 – 0 – 3)
IMCA 7004
Microprocessor Lab.



         

3 (0 – 0 – 3)









    

    -----------









Total Credit :
        21.0

SEMESTER –VIII
IMCA 8001
Compiler Design



         

4 (3 – 1 – 0)
IMCA 8003
Language(French/German/Russian etc) 

         
2 (2 – 0 – 0)  B

IMCA 8005
Soft Computing




         
4 (3 – 1 – 0)
IMCA 8007
Principles of Management


         

2 (2 – 0 – 0)  B


Non Departmental Elective –I 


         
3 (3 – 0 – 0)
IMCA 8002
Compiler Design Lab.



         

3 (0 – 0 – 3)

IMCA 8006
Soft Computing Lab.



         

2 (0 – 0 – 3)








     

   -----------









Total Credit :
        20.0

SEMESTER –IX


IMCA 9001
Cryptography & Network Security

         

4 (3 – 1 – 0)
IMCA 9003
Psychology




         

2 (2 – 0 – 0)  B
IMCA 9005
Enterprise Resource Planning 


         
2 (2 – 0 – 0)  B
IMCA 9007
Advanced Java Programming


         
4 (3 – 1 – 0)


Non Departmental Elective – II 


         
3 (3 – 0 – 0)
IMCA 9002
Network Security Lab.



         

2 (0 – 0 – 3)

IMCA 9008
Advanced Java Lab.



         

2 (0 – 0 – 3)
 

   -----------









Total Credit :
        19.0

SEMESTER –X

IMCA 10001 Project





         

12 
   

---------








Total Credit :
        12.0
List of Departmental Electives

Elective - I :  

IMCA 6007
Advanced Database Management System 
IMCA 6009
Distributed Databases
IMCA 6011
Decision Support Systems
IMCA 6013
Web Programming 

IMCA 6015
Wireless Technology 
IMCA 6017
E-Commerce
IMCA 6019
System Programming

IMCA 6021      Object Oriented Analysis and Design
IMCA 6023      Programming Language Concepts & Design

IMCA 6025      Software Testing

IMCA 6027
Distributed Operating System

IMCA 6029
Distributed Computing

Elective - II :
IMCA 7009
Parallel Computing 

IMCA 7011
Grid Computing

IMCA 7013
Mobile Computing

IMCA 7015
Cloud Computing 

IMCA 7017
Bio-Computing

IMCA 7019
Digital Image Processing

IMCA 7021
Genetic Algorithms & Swarm Intelligence

IMCA 7023
Artificial Intelligence

IMCA 7025
System Simulation and Modelling

IMCA 7019
Virtual Reality & Modeling

 Total Credits Semesterwise
	                Semester
	          Credits

	I
	               19

	II
	               21

	III
	               22

	IV
	               21

	V
	               22

	VI
	               18

	VII
	               21

	VIII
	               20

	IX
	               19

	X
	               12

	Total Credits
	             195 


SEMESTER I

IMCA-1001 MATHEMATICS – I [4(3-1-0)]
Modules I+II+III
Differential  Calculus:   Successive  differentiation,  Leibritiz Theorem,  Taylors   theorem with agranges forms  of  remainders, Expansion  of  a  function  of  one  variable  in  Taylors    and Meclanrin's  infinite series. Maxima and Minima of one  variable, partial Derivatives, Euler's theorem, change of variables, total differentiation,  Errors  and approximation. Taylors series  in  two variables. Maxima  and Minima  of  two  or   more   variables.


Modules IV+ V
Integral  Calculus:   Definite integral and its  application  for area,  length and volume. Multiple ntegrals. Change of order  of integration. Transformation of integral from Cartesian to  polar. Applications in areas, volume and surfaces.       





Modules VI+VII

Differential Equation:  First degree and first order Differential equation  :  Higher  order differential  equation  with  constant coefficients. Linear partial differential equation of first order P.D.E. of higher with constant coefficients.                





Text Books: 
1. Das B.C. and Mukherjee, Differential Calculus, Calcutta, U.N. Dhar Publishers.
2. Das B.C. and Mukherjee, Integral Calculus, Calcutta, U.N. Dhar Publishers.
3. Grewal B.S., Higher Engineering Mathematics, Delhi Khanna Publishers
IMCA 1003     INTRODUCTION TO COMPUTER SCIENCE [3((3-0-0)]

Module I

Introduction To Computers: Introduction, Characteristics of Computers, Evolution of Computers, Evolution of Computers, Generations Of Computers, Classification of Computers, The Computer System, Application of Computers.

Number Systems And Logic Gates: Introduction, Number Systems, Conversion Between Number Bases, Arithmetic System, Binary addition subtraction multiplication and division, Signed And Unsigned Numbers, Concept of Overflow, Binary Coding, Logic Gates, Boolean Algebra, Combination of Logic Gates, Truth Table.

Module II

Computer Architecture: Introduction, Central Processing Unit, Memory, Communication between Various Units of a Computer System, Processor Speed, Multiprocessor Systems.

Primary Memory: Introduction, Memory Hierarchy, Random Access Memory (RAM), Types Of RAM, Read Only Memory (ROM), Types Of ROM Memory Management.

Module III

Secondary Memory: Introduction, Classification of Secondary Storage Devices, Magnetic Tape, Magnetic Disk, Optical Disk.

Input Devices: Introduction, Keyboard, Pointing Devices, Scanners, Optical Scanners.

Output Devices: Introduction, Classification of Output, Hard Copy Output Devices, Printers, Plotters, Soft Copy Output Devices, Monitors, Projectors, Terminals.

Module IV

Computer Languages: Introduction, Computer generation, 1st generation, 2nd generation 3rd generation, 4th generation and  5th  generation system,  Evolution of Programming Languages, Classification of Programming Languages, Generations of Programming Languages, Features of a Good Programming Language, Selection of a Programming Language.

Computer Software: Introduction, Software: Definition, Relationship Between Software And Hardware, Software Categories, System Software, Application Software, Software Terminology.

Module V  

Operating System: Introduction, Operating System, Evolution of Operating System, Types of Operating System, Batch Multiprogramming Time sharing Personnel & Unix operating system, Online and real time system,   Functions of an Operating System, Modern Operating Systems.

Module VI
Data Communication And Computer Network: Introduction, Data Communication, Transmission Media, Multiplexing, Switching, Computer Network, Network Topologies, Communication Protocols, Network Devices.

Module VII

Internet Basics: Introduction, Evolution of Internet, Basic Internet Terms, Getting Connected To Internet, Internet Applications, Electronic Mail- An Introduction, How E-mail Works, Searching the Web (Search Engines), Languages of Internet, Internet and Viruses.

Multimedia: Introduction, Multimedia: Definition, Building Blocks Of Multimedia, Multimedia System, Multimedia Applications, Virtual Reality.

Text book: 

            V.Rajaraman- Fundamentals of computers 4th Edition, Prentice Hall of India, New Delhi-2004. 

Reference Book: 

1. N.Nilsan & S.Schochen-The Elements of Computing Systems, Prentice Hall of India, New Delhi-2005.

2. Introduction to Computer Science- ITL Education Solutions Limited, Pearson   

Education-2004.

IMCA-1005   PROBLEM SOLVING AND PROGRAM DESIGN IN C  [4(3-1-0)]

Module   I+II
Problem Solving and Programming Concepts: Problem Solving in Everyday Life, Types of  Problem, Problem Solving with Computers, Constants and Variables, Data Types, Functions, Operators, Expressions and Equations, Data Storage and Communication with Computer, Organizing the Problem, Computer Software and Software Development Method.

Module III

Overview of C: C Language Elements, Variable Declaration, Data Types, Expressions, Data Files.                    Top-Down Design with Functions: Top-Down Design and Structure Charts, Functions without Arguments, Functions with Input Arguments.

Module IV

Selection Structures: Problem Solving with Decisions, Control Structures, Conditions, All kinds of if statements, Switch statement.

Repetition and Loop Statements: Problem Solving with Loops, Repetition in Programs, while Statement, for Statement, Conditional Loops, Loop Design, Nested Loops, do-while Statement and Flag Controlled Loops.

Module V

Modular Programming: Functions with Simple Output Parameters, Multiple Calls to a Function with Input/output Parameters, Scope of Names, Formal Output Parameters as Actual Arguments.

Arrays: Declaring and Referencing Arrays, Array Subscripts, Using for Loops for Sequential Access, Using Array Elements as Function Arguments, Array Arguments, Multidimensional Arrays.

Module VI

Strings: String Basics, String Comparison, Arrays of Pointer, Character Operations, String-to-Number and Number-to-String Conversions.

Recursion: The Nature of Recursion, Tracing a Recursive Function, Recursive Mathematical Functions, Recursive Functions with Array and String Parameters, Problem Solving with Recursion.

Module VII

Structure and Union Types: User-Defined Structure types, Structure Type Data as Input and Output Parameters, Functions Whose Result Values are Structured, Problem Solving with Structure Types, Union types.

File Processing and Programming in the Large: Input and Output Files, Binary Files, Using Abstraction to Manage Complexity, Header Files, Implementation Files, Storage Classes, Macros.

Text Books: 

M.Sprankle- Problem Solving and Programming Concepts, 7th Edition, Pearson Education, New                      Delhi-2006

Reference Books:

1. E.Balagurusamy- Programs in ANSI C, 3rd Edition, Tata Mc-Graw Hill, New Delhi-2004

2. B.A.Forouzan & R.F. Gilberg- Computer Science: A structured Programming Approach        Using C, 2nd Edition, Brooks/Cole- Thomson Learning, Indian Reprint-2003.
IMCA-1007 ENVIRONMENTAL SCIENCE  [2(2-0-0)]
Module  I
Environmental awareness:  Multidisciplinary nature of environmental science, Definition, scope, importance and need for public awareness.



Module II
Ecology and Environment : Conceopt of an ecosystem, structure and function of an ecosystem, producer, consumer and decomoposer, energy and nutrient flow biogeochemical cycles, food chain, food web, ecological pyramid.



Module  III
Environmental Pollution : Segments of environment, sources, pathways and fate of environmental pollutants, causes of environmental pollution, physical, chemical, and biological transformation of pollutants, population exoplosion, environment and human health, human rights, value educationm, women and child welfare.



Module  IV
Air Pollution : Various segments of atmosphere and their significance, classification of air pollutions, toxic effects, sampling and analysis, stationary and mobile enission, sources and their cuntrol, photochemical smog, sulphurous smog, green house effect, global warning, ozone depletion, Air (prevention and control of pollution) Act.




Module V
Water Pollution: Water resources sources of water pollution, various pollutants, their toxic effect, potability of water, municipal water supply, disinfection, characteristics of waste water, primary and secondary waste water treatment, BOD and COD measurment and their significance, rain water harvesting, water shed managment, Water (pollution and control) Act.












Module VI
Natural Resources and Biodiversity: Renewable and non renewable resources, Forest resource, consequences of deforestation, floods and draughts, equitable use of resources for sustainable develoment, Dams benefits and problems, Biodiversity: ecosystem diversity, theans to biodiversity, conservation of biodiversity.






Module VII
A Brief introduction to Noise Pollution, Soil Pollution , Solid Wate Management.

Text Books :
1. De A. K.- Environmental Chemistry, Wiley Eastern Ltd.
2. Miller T.G.Jr.-Environmental Science, Wadswarth Pulishing Co. (TB)
3. Sharma B.K.- Environmental Chemistry, Goel Publishing House, Meerut-2001.
4. Odem  E.P.- Fundamentals of Ecology, W.B.Sannders Co. U.S.A.- 1971
IMCA-1009  TECHNICAL ENGLISH  [2(2-0-0)]
Module I

Introduction :  
Definition, Objectives, Stages of Communication,  Essentials  of Good/Effective  Communication,  Benefits of  Good  Communication, Gaps in Communication, Communication and Information Technology.
Module II

Business Correspondence : Structure  of  a  Letter, Inquiry  Letter,  Sales  Letter,  Order Letter, Complaints, Complaint Handling, Telemarketing.
Module III

Government Correspondence :Noting,   Routine   Letter,  Demi-Official   Letter   Memorandum, Circular, Telegrams, Newsletter.
Module IV

Writing Skills :Report   Writing,   Scientific  Paper  Writing,   Writing   Small Paragraphs & Essays, Composition.
Module V

Grammar : Sentence Structure, Idiomatic Usage of Language, Tenses,  Direct & Indirect Parts of Speech, Active & Passive Voice, Vocabulary.
Module VI 

Selected Short Stories : 2-3  classic  short stories, 2-3 great short  stories  by  Indian writers.
Module VI

Preparation for Job : Writing  Applications  for  Jobs,  Preparing  Curriculum   Vitae, Preparing for Interviews, Preparing for Group Discussions.
Text Books:
1. Richard H Hall -Organisations Structures, Processes and Outcomes, Prentice        
     
        Hall , India.
2. Yvonne Hoban -English for the Secretary, Tata  McGraw  Hill.
3. M. Raman & S. Sharm-Technical Communication , Oxford University Press.
4. M.E. Guffey- Business Communication Process and Product ,Thomson Learning.
Reference Book: 
1. John W Newstorm & Keith Davis -Human Behaviour at Work, Tata  McGraw Hill.
2. Thomas  Elliot  Berry -The  Most Common Mistakes in English  Usage, Tata McGraw Hill  
3. R.K. Madhukar-Business Communication, Vikas Publication.
SEMESTER II

IMCA-2001 MATHAMETICS – II [4(3-11-0)]
Module I
ABSTRACT ALGEBRA: Group, Subgroups, Ring, Integral Domain, Field and Introduction of Boolean Algebra.

Module II
LINEAR ALGEBRA:Spaces and Subspaces, Basic and Dimension of Vector Spaces, Linear Transformation, Their Nullity and Rank.

Modules  III+IV+V
MATRIX ALGEBRA:Elementary Transformation, Inverse of a Matrix by Row Operation, Rank, Solution of a System of Linear Simultaneous Equation by Matrix Methods, Eigen Values and Eigen Vectors, Quadratic Forms.

Modules VI +VII 
ANALYTICAL GEOMETRY OF 3-DIMENSIONS: Rectangular, Spherical, Wpolar and Cylindrical Coordinates, Direction Cosines, Planes, Straight Lines, Shortest Distance Between Two Skew Lines, Sphere.

Text Books:
1. A.R.Vasishtha. -Modern Algebra, Krishna Prakashan Media (P) Ltd Meerut.           
2. A.R.Vasishtha – Matrices, Krishna Prakashan Media (P) Ltd Meerut.
3. Dasguta Prasad -Analytical Geometry of The Dimensions, Bharti  Bhawan
4. Prof Dr.K.K.Jha- Advanced Course in Modern Algebra,  New Bharat Prakashan Delhi- 6.
5. Krishna Series- Analytical Geometry of three Dimension, Krishna Prakashan Media (P) Ltd Meerut.
IMCA 2003- DATA STRUCTURES  [4(3-1-0)]

Module I

Introduction : Pseudocode , The Abstract Data Type, A Model for an Abstract Data  Type, Algorithm Efficiency . Searching : List Searches , Search Algorithms , Hashed List Searches, Collision Resolution.
Module II

Linear List Concepts, Linked List Concepts, Linked List Algorithms, Processing a linked List , List Applications, Complex Linked List structures , List Abstract Data Type – Linked List Implementation

Module III

Stacks: Basic Stack Operations , Stack Linked List  Implementation , Stack Applications , Eight Queens Problem , Stack Abstract Data Type Implementation , Stack ADT Array  Implementation.

Queues: Queue Operations , Queue Linked List Design , Queuing Theory , Queue Applications , Queue ADT – Linked List Implementation , Queue ADT – Array Implementation.

Module IV

Factorial - A Case Study , How  Recursion Works, Designing Recursive Algorithms , Fibonacci Numbers , The Towers of Hanoi .

Module V

Basic Tree Concepts , Binary Trees , Binary Tree Traversals , Expression Trees, General Trees, Huffman Code .

Search Trees : Binary Search Trees , AVL Trees , AVL Tree Implementation. Multi way Trees : m- Way Search Trees , B- Trees.

Module VI

Heap: Heap Definition , Heap Structure, Basic Heap Algorithms , Heap Data Structure, Heap Algorithms , Heap Applications.

Advance Sorting Concepts: Sort Concepts, Insertion Sort , Selection Sort, Exchange Sorts , External Sorts .

Module VII

Graphs: Terminology , Operations , Graph Storage Structures , Graph Algorithms , Networks.

Text Book: 

Richard F. Gilberg & Behrouz  A. Forouzan - A  Pseudocode Approach with C++  , Third Indian Reprint 2008, Books/ Cole Cengage Learning ,.

Reference Books : 

1. Robert Kruse, C. L. Tondo, Bruce Leung  -Data Structures and Program Design in C, Pearson.Education-2009

2. Y Langsum and MJ Augustein -Data Structures using C AM Tanenbaum , Prentice Hall India-2005

IMCA 2005  OBJECT ORIENTED PROGRAMMING IN C++   [4(3-1-0)]

Module I

Computing and the Object-Oriented Design Methodology: Basic Computing Terminology, Software, Engineering Software, Object-Oriented Design.

C++ -The Fundamentals: Program Organization, A First Program, A Second Program, Comments, Assigning a Value, Fundamental C++ Objects, Constants, Names, Definitions, Expressions, Output Statements, Computing Average Velocity.

Module II

Modifying Objects: Assignment, Const Definitions, Input Statements, Computing the Number of Molecules in a Hydrocarbon, Compound Assignment, Increment and Decrement, Estimating Yearly Savings of Change, The String Class, EzWindows, Moving Lawns.

Control Constructs: Boolean Algebra, A Boolean Type, Conditional Execution Using the if Statement, Conditional Execution Using the switch Statement, Computing a Requested Expression, Validating a Date, Iteration Using the while Statement, Simple String and Character Processing, Iteration Using the for Statement, Simple Data Visualization, Solving the Lazy Hobo Riddle, Iteration Using the do Construct.

Module III

Functions Usage Basics and Libraries: Function Basics, The Preprocessor, Using Software Libraries, The iostream Library, The iomanip Library, The fstream Library, The math Library, Library ctype, The assert macros.

Module IV

Programmer-Defined Functions: Basics, A Tasty Problem, Some Useful Functions, Integrating a Quadratic Polynomial, The Logic Scope, Displaying a Price-Interval Chart, Recursive Functions.

Advanced Parameter Passing: Reference Parameters, Passing Objects by Reference, Validating Telephone Access Codes, Constant Parameters, Default Parameters, Casting of Function Parameters, Function Overloading, Random Numbers, A Factory Automation Trainer.

Module V

The Class Construct and Object-Oriented Design: Introducing a Parameter-Defined Data Type, The Rectangle Shape Class, Using the Rectangle Shape Class, Constructors, Building a Kaleidoscope, Object-Oriented Analysis and Design.

Module VI

Pointers and Dynamic Memory: Lvalues and Rvalues, Pointer Basics, Constant Pointers and Pointers to Constants, Arrays and Pointers, Character String Processing, Program Command-line Parameters, Pointers to Functions, Dynamic Objects, A Simple ADT for Representing Lists of Integer Values.

Module VII

Inheritance: Object-Oriented Design Using Inheritance, Reuse via Inheritance, A Hierarchy of Shapes, Protected Members and Inheritance, Controlling Inheritance, Multiple Inheritance, A Prettier Kaleidoscope.

Templates and Polymorphism: Generic actions and Types, Function Templates, Class Templates, A Simple List Class Using a Class Template, Sequential Lists, Polymorphism, Virtual Function Nuances, Abstract Base Classes, Virtual Multiple Inheritance.

Text Book:

J.P.Cohoon &J.W.Davidson- C++ Program Design: An Introduction to Programming and Object-Oriented Design, 2nd Edition, TMH Edition, New Delhi-2000.

Reference Book:

1. F.L.Friedman & E.B.Koffman- Problem Solving, Abstraction, and Design Using C++, 4th Edition, Pearson Education, Inc-2004.

IMCA-
2007 DIGITAL LOGIC [3(3-0-0)]
Module I

Binary Systems: Digital Systems, Binary Numbers, Number Base Conversions, Octal and Hexadecimal Numbers, Complements, Signed Binary Numbers, Binary Codes, Binary Storage and Registers, Binary Logic.

Module II

Boolean Algebra and Logic Gates: Basic Definitions, Axiomatic Definition of Boolean Algebra, Basic Theorems and Properties of Boolean Algebra, Boolean Functions, Canonical and Standard Fonns, Other Logic Operating, Digital Logic Operations, Digital Logic Gates, Integrated Circuits.

Module III

Gate - Level Minimization: The Map Method, Four - Variable Map, Five - Variable Map, Product of Sums Simplification, Don't - Care Conditions, NAND and NOR Implementations, Other Two- Level Implements, Exclusive - OR Function.

Module IV

Combinational Logic: Combinational Circuits? Analysis Procedure, Design Procedure, Binary Adder - Subtractor, Decimal Adder, Binary Multiplier, Magnitude Comparator, Decoders, Encoders, Multiplexers

Module V

Synchronous Sequential Logic: Sequential Circuits, Latches, Flip-Flops, Analysis of Clocked Sequential Circuits, State Reduction and Assignment, Design Procedure.

Module VI

Registers and Circuits: Registers, Shift Registers, Ripple Counters, Synchronous Counters, Other Counters.

Module VII

Memory and Programmable Logic: Introduction, Random-Access Memory, Memory Decoding, Error Detection and Correction, Read-Only Memory, Programmable Logic Array, Programmable Array Logic, Sequential Programmable Devices.

Text Book:

M.Morris Mano- Digital Design, 4th Edn, Pearson Education, New Delhi - 2006.

Reference Book:

1. A.B.Marcovitz- Introduction to Logic Design, Tata McGraw Hill, New Delhi - 2002.

SEMESTER III
IMCA-3001 Probability and Statistics [4(3-1-0)]
Module I
Empirical and Probability Distributions : Basic Concepts, The Mean Variance, and Standard Deviation, Continuous-Type Data, Exploratory Data Analysis, Graphical Comparisons of Data Sets, Probability Density and Mass Functions.

Probability: Properties of Probability, Methods of Enumeration, Conditional Probability, Independent Events, Bayes’ Theorem.

Module II 
Discrete, Continuous & Multivariable Distributions: Random Variables of the Discrete Type, Mathematical Expectation, Bernoulli Trials and the Binomial Distribution, The Moment-Generating Function, The Poisson Distribution.

Random Variables of the Continuous Type: The Uniform and Exponential Distributions, The Gamma and Chi-Square Distributions. 

The Normal Distribution, Distributions of Functions of a Random Variable, Distributions of Two Random Variables.

Module III

Sampling Distribution Theory : Independent Random Variables, Distributions of Sums of Independent Random Variables, Random Functions Associated with Normal Distributions, The Central Limit Theorem, Approximations for Discrete Distributions, The t and F Distributions.

Module VII

Estimation & Tests of Statistical Hypotheses: Point Estimation, Confidence Intervals for Means, Confidence Intervals for Difference of Two Means, Sample Size,

Tests About Proportions, Tests of the Equality of Two Normal Distributions, Chi-Square Goodness of Fit Tests, Contingency Tables, One-Factor and Two-Factor Analysis of Variance.

Text Books:

1.  Hogg, R.V. & Tanis E. A. & Rao J.M.: Probability and Statistical Inference, 6th Edn., Pearson Education, New Delhi , 2006. 

Reference Books:

1. Hines, W.W. et_al – Probability and Statististics in Engineering, 4th edn., John Witey, Singapore (Indian Reprint), 2003.

2. Veerarajan, T. – Probability, Statististics and Random Processes, 2nd Edn., TMH, New Delhi, 2003.

3. S.C. Gupta & V.K. Kapoor- Fundamental of Mathematical Statistics. Sultan Chand and Sons   

IMCA-3003 DATABASE MANAGEMENT SYSTEM [4(3-1-0)]

Module I

Introduction: Purpose of Database System; View of Data, Database Languages, Transaction Management, Database architecture, Database Users and Administrator, Types of database System.

Module II

Database Design and Entity - Relational Model: Overview of design process, E-R model, Constraints, E – R Diagram, E-R Diagram issues, Weak Entity Sets, Extended E – R Features, Reduction to E – R Schemas.

Module III

Relational Model: Structure of Relational Database, Codd's Rules, Fundamental Relational Algebra Operations, Additional Relational Algebra Operations, Extended Relational Algebra Operations.

Module IV

SQL & Advanced SQL: Data definition, Basic structure of SQL queries, Set Operations, Aggregate Functions, Null Values, Nested Sub Queries, complex queries, views, modification of database, Joined relations, SQL data types & schemas, Integrity constraints, authorization. 

Module V

Relational Database Design: Functional dependency, Decomposition, Normalization, First normal form, Second normal form, Third normal form, BCNF, Multivalued dependencies and Fourth normal form, Join dependencies and Fifth normal form.

Module VI

Indexing & Hashing: Ordered Indices, B+ Tree index files, B-Tree index files, Multiple key access Static hashing, Dynamic Hashing, Comparison of ordered indexing and hashing, Index definition in SQL.

Query Processing: Measure of Query Cost, Selection Operation, Evaluation of Expressions.

Module VII

Transaction & Concurrency Control: Transaction Concepts & ACID Properties, Transaction States, Implementation of Atomicity & Durability, Concurrent Executions, Serializability & Its Testing, Recoverability, Lock-Based protocols, Validation based protocol,  Deadlock Handling.

Text Book:

A.Silberschatz et.al - Database System Concepts, 5/e, Tata Mc-Graw Hill, New Delhi-2000.

Reference Books:

1. Date C.J. - An Introduction to Database System, Pearson Education, New Delhi- 2005

2. R.Elmasri, Fundamentals of Database Systems, Pearson Education, New Delhi-2005.

3. S.K.Singh.-Database Systems, Pearson Education, New Delhi-2006

IMCA-3005 DESIGN AND ANALYSYS OF COMPUTER ALGORITHMS [4(3-1-0)]

Module I

Introduction:  What is algorithm?, Role of Data Structures in algorithm design, Asymptotic  notation to measure  complexity of algorithms,  Analysis of  algorithms efficiency, Analysis of non recursive & recursive algorithms, Space  and Time trade-offs 
Modules II +III

DIVIDE & CONQUER: Merge Sort, Quick sort, Binary search, Large integer- multiplication,  Strassen’s matrix multiplication, Closest pair & convex hull problems 
DECREASE & CONQUER:   DFS& BFS, decrease-by –a-constant-factor algorithms, Variable-Size-decrease algorithms
TRANSFORM & CONQUER: Horner’s Rule & Binary exponentiation, Problem reduction : Input enhancement in string matching
Module IV  

GREEDY TECHNIQUES: Knapsack problem, Job-scheduling, Prim’s & Krushkal algorithms, Dijkstra’s algorithm, Huffman coding alg., 

Module V  
DYNAMIC PROGRAMMING: Warshall’s & Floyd’s algorithm, Matrix-chain multiplication,  Knapsack problem. 

Module VI  

BACKTRACKING
(i) The 8-Queens Problem

(ii) Sum of  Subsets Problem  

BRANCH AND BOUND  METHODS
     (i) 0/1 Knapsack problem: LC Branch & Bound and FIFO Branch and Bound
Module VII

LIMITATIONS OF ALGORITHM POWER: Lower bound arguments-decision trees, P,NP & NP Complete  problem, Approximation algorithms for NP-hard problems: vertex-cover problem, traveling sales person problem.

Text Books:

Thomas H. Cormen, C.E. Leiserson, Ronald L. Rivest and Clifford Stein,  An Introduction to Algorithms, MIT Press, 3rd Edition-2009
Reference Books:

1. Fundamentals  of Computer algorithms,Horowitz & Sahni,Galgothia publications-2008.

2. Introduction to Design & Analysis of Algorithms, Anany Levitin,Pearson  Education-2003.
IMCA- 3007 OPERATING SYSTEM [3(3-0-0)]

Module I

Operating System Introduction, Structures: Simple Batch, Multi programmed, timeshared, Personal Computer, Parallel, Distributed Systems ,Real-Time Systems , System components, Operating-System services, System Calls, System Design and Implementation. 
Module II

Process and CPU Scheduling: Process concepts and scheduling, Operation on processes, Cooperating Processes, Threads, Interposes Communication, Scheduling Criteria, Scheduling Algorithm, Thread Scheduling, Algorithm Evaluation, Multiple -Processor Scheduling, Real-Time Scheduling. 

Module III 

Process Management and Synchronization: The Critical Section Problem, Solution To The Critical Section Problem (specially evolution till Peterson’s solution), Synchronization Hardware, Semaphores, and Classical Problems of Synchronization, Critical Regions, Monitors, Atomic Transactions

Module IV 

Deadlocks – System: Model, Dead locks Characterization, Methods for Handling Dead locks Deadlock Prevention, Deadlock Avoidance, Deadlock Detection, and Recovery from Deadlock.

Module V 

Memory Management and Virtual Memory: Logical versus Physical Address Space, Swapping, Contiguous Allocation, Paging, Segmentation, Segmentation with Paging. Demand Paging , Performance of Demanding Paging , Page Replacement, Page Replacement Algorithm, Allocation of Frames, Thrashing, Memory-Mapped Files, Kernel Memory Allocation
Module VI 

File System Interface, Implementation & Secondary-Storage Structure: Access methods, Directory Structure, Protection, File Sharing, File System Structure, Allocation methods, Free-space Management, Directory Management, Directory Implementation, Efficiency and Performance, Recovery, Disk Structure, Disk scheduling, Disk Management, Swap-Space Management

Module VII

Case Study: UNIX/LINUX - Design Principles, Programmer Interface, User Interface, Process Management, Memory Management, File System, I/O System, Inter process Communication.
Text Book:

Abraham Silberchatz, Peter B. Galvin- Operating System Principles, Greg Gagne [8th Edition], JohnWiley-2010


Reference Books:

1. Andrew S Tanenbaum-Modern Operating Systems, 3rd Edition Pearson/PHI-2008

2.  D.M. Dhamdhere -Operating Systems,2nd Edition Tata McGraw Hill-2006

3. M.J. Bach- Design Of The UNIX Operating Systems, Prentice-Hall Of India

SEMESTER IV

IMCA-4001 Scientific Computing [4(3-1-0)]

Module I

High Speed Computation: Introduction, Computer Arithmetic, Errors, Machine Computation.

Transcendental and Polynomial Equations: Introduction, Bisection Method, Iterative Methods, Rate of Convergence, Methods for Complex Roots.

Module II

System of Linear Algebraic Equations: Introduction, Direct Methods, Error analysis, Iteration Methods. Interpolation and Approximation: Introduction to Lagrange and Newton Interpolations, Finite difference operators, interpolating polynomial using finite differences.

Module III

Differentiation and Integration: Introduction, Numerical differentiation, Numerical integration, Methods based on interpolation. 

Ordinary Differential Equations: Introduction, Euler methods, Taylor Series method, Runge-Kutta methods, Predictor-corrector methods.

Module IV

Measures of Central Tendency: Arithmetic Mean, Weighted A.M., Median, mode Geometric & Harmonic Mean and Their Merits & Demerits.

Module V

Measures of Variation: Range, The Inter quartile Range or Quartile Deviation, Standard Deviation, Coefficient of Variation, Skewness, Moments & Kurtosis. 

Module VI

Correlation and Regression: Difference between Correlation & Regression, Correlation Coefficient, Regression Lines, Regression Coefficient, Regression Equations. 

Text Books:

1. Sastrty, S.S. – Introductory Methods of Numerical Analysis, 4th Edn., PHI, New Delhi,2005

2. B.S. Grewal. Numerical Methods in Engineering & Science, Khanna Publishers.

3. S.P. Gupta & M.P. Gupta- Business Statistics, Sultan Chand & Sons.

References: 

1. M.K. Jain, S.R.K. Iyengar and R.K.Jain. Numerical Methods for Scientific and Engineering Computation, New Age International Publishers, Fourth Edition.

2. S.C. Gupta & V.K. Kapoor- Fundamental of Mathematical Statistics. Sultan Chand and Sons.   

IMCA-4003  GUI PROGRAMMING IN  VB.NET [3(3-0-0)]

Module I

Introduction to VB.NET: Event Driven Programming ,NET as better Programming Platform, NET Framework, NET Architecture, The Just-In-Time Compiler,  NET Framework class library introduction, VB.NET Development Environment, Creating Applications, Building Projects
Using simple components, Running VB.NET applications Mastering VB Language, Data, Operators, Conditionals and Loops, Procedures, Error Handling, Classes and Objects


Module II

Windows Applications in VB .NET: Windows Forms , Text Boxes, Buttons, Labels, Check Boxes, and Radio Buttons, List Boxes, Combo Boxes. Picture Boxes, Scrollbars, Splitters, Timer, Menus, Built-in Dialogs, Image List, Tree Views, List Views, Toolbars, Status Bar and Progress bars.

Module III
Object Oriented Programming in VB .NET: Class and Object, Properties, methods and events. Constructors and Destructors, Method overloading, Inheritance, Access modifiers: Public, Private, Protected, Friend, Overloading and Overriding, Interfaces, Polymorphism.


Module IV

File handling: File handling using FileStream, StreamWriter, StreamReader, BinaryReader, BinaryWriter classes. File and Directory Classes, Databases in VB .NET
Database: Connections, Data adapters, and datasets, Data Reader, Connection to database with server explorer, Multiple Table Connection.

Module V

Data binding with controls like Text Boxes: List Boxes, Data grid etc. Navigating data source
Data Grid View, Data form wizard, Data validation, Connection Objects, Command Objects, Data Adapters, Dataset Class


Module VI

Crystal Report, Connection to Database, Table, Queries, Building Report, Modifying Report, Formatting Fields and Object, Header, Footer, Details, Group Header, Group footer, Summary, Working with formula fields, Parameter fields, Group, Special fields, Working with Multiple Tables, SQL in Crystal Report, Report, Templates


Module VII
Security: DES, RC2, RSA, RegistrySecurity, CipherData, SemaphoreSecurity, CspParameters, X500DistinguishedName, DSASignatureFormatter  

Text Book:

Francesco Balena -Programming Microsoft Visual Basic.NET, Microsoft Press-2005.

Reference Book:

1. Jefrey R. Shapiro - The Complete Reference -Visual Basic .NET

2. Anne Prince and Doug - Murach’s VB.NET database programming with ADO.NET 

                   Lowe Crystal Report – The Complete Reference, Tata McGraw Hill


IMCA-4005 JAVA PROGRAMMING [4(3-1-0)]

Module I

Introduction to java Application:  Memory Concepts. Arithmetic, Decision Making, Equality and Relational Operators,. Compound assignment operators, increment decrement operators, logical operators.

Control Statements: if, if … else, selection statements switch: break and continue, while statement, for… statement. do… while, 

Methods in java: declarations, argument, scope of declarations, Array: declaration and Creating references and reference parameters, passing array to methods, multi dimensional arrays.

Module II
Object oriented programming: classes, class scope, Data abstraction encapsulation, controlling access to members, this keyword and its use. Constructors, overloading of constructors, static class members, static methods, final variables, creating packages, package access, Garbage collection,

Module III

Inheritance and Polymorphism:  super class and subclass. , Relationship between super and sub class. Inheritance hierarchy, abstract classes and methods, final classes and methods, method overloading and method overriding, wrapper classes, nested classes, interface.

Module IV
Exception handling: java exception hierarchy, Error, checked exception and Runtime Exception, try, catch, finally clause, throw and throws exception, stack unwinding, Declaring new exception classes. 

Module V

Multithreading: Life cycle of a thread, priorities and scheduling, creating and executing threads, synchronization.

Module VI

File and stream:  files and streams, file class sequential access file manipulation, random access file handling, Introduction to String class and its members. 

Module VII

Basic concept of GUI, Introduction to java Applets, Drawing string and lines, life cycle of applet & programming.

Text Book:

1. H. Schildt – The Compelete Reference Java (J2SE 5 Edition), Tata McGraw Hill  Publication , New Delhi 

Reference Books:

1. Debasish Jana – Java and Object Oriented Programming Paradigm , Prentice Hall of India, New Delhi

2. Balagurusamy Programming in Java , 2nd Edition , Tata McGraw Hill Publication, New Delhi.

3. Dietel. Dietel- Java How to program 5th Edition , Pearson Education, New Delhi  

IMCA-4007  DISCRETE   MATHEMATICAL STRUCTURES  [4(3-1-0)]

Modules I+II

Set, Relation and  Function:    Basic concepts,  Notations , subset of sets,  power set, Ordered pairs and Cartesian product, Relations on sets , Types of relations and their properties,  Relational matrix and the graph of a relation , Partitions , Equivalence relations , Partial ordering,  Poset, Hasse diagram, Lattices and their properties, Function, Classification of functions,  Composition of functions,  Inverse function, Permutation function.

Module III

Counting: Mathematical Induction, Permutation, Combination, Pigeonhole principle, Recurrence relation
Module IV  

Propositional Logic:  Propositions, Logical connectives,  Compound propositions,  Conditional and  bi-conditional propositions, Truth tables, Tautologies and  contradictions, Logical equivalences and implications,  De Morgan’s Laws,    Normal forms, Principal conjunctive and disjunctive normal forms, Rules of inference, Arguments, Validity of arguments.

  
Module V

Groups: Algebraic systems, Semigroups, Monoids, Groups, Homomorphism.

Modules VI+VII

Graphs and Trees: Graphs, Digraphs and Binary Relations, Sub graphs, some basic properties, various example of graphs & their sub graphs, walks, path & circuits, connected graphs, disconnected graphs and component, representation of graph, types of  graphs, various, operation on graphs, Trees, Properties of trees ,  Spanning trees,  Hamiltonian paths and circuits, Traveling salesman problem, Euler graph,  Cuts sets and cut vertices, some properties, all cut sets in a graph, fundamental circuits and cutsets , connectivity and separability,  Coloring and covering and partitioning of a graph, chromatic number, chromatic partitioning.

Text Book:

Bernard Kolman, Robert C. Busby, Sharan Cutler Ross- Discrete Mathematical Structures,   Fourth Indian reprint, Pearson Education Pvt Ltd., New Delhi-2003
Reference Books:

1. Trembly J.P and Manohar R-Discrete Mathematical Structures with Applications to  Computer Science , Tata McGraw–Hill Pub. Co. Ltd, New Delhi-2003.

2. Ralph. P. Grimaldi- Discrete and Combinatorial Mathematics: An Applied Introduction , Fourth Edition, Pearson Education Asia, Delhi-2002.

SEMESTER V

IMCA-5001 INTERNET AND WEB TECHNOLOGY [3(3-0-0)]

Module I

Introduction to Web: Understanding the Internet and World Wide Web, History of Web, Protocols governing the Web, Creating Websites for  Individuals and the corporate world, Web applications , Writing Web projects, Identification of objects , Target users, Web team, Planning and Process Development, Web architecture ,Major Issues in Web Solution Development , Web Servers , Web Browsers, Internet Standards , TCP/IP protocol Suite , IP Addresses , MIME, Cyber Laws.

Hyper Text Transfer Protocol : Introduction ,  Web Servers and Clients , Resources, URL and its Anatomy, Message format, Testing HTTP Using Telnet , Persistent and Non persistent  Connections, Web Caching , Proxy.

Module II

History of HTML and W3C , HTML and its Flavors , HTML Basics, Elements ,Attributes and Tags, Basic Tags, Advanced Tags , Frames, Images, Meta Tag, Planning of Web Page , Model and Structure for a Website, Designing Web Pages ,  Multimedia Content Frames, Cascading Style Sheet : Introduction , Advantages , Adding CSS, Browser Compatibility, CSS and Page Layout, Selectors.

Module III

XML Technologies: Common  Usage , Role of XML , Prolog , Body , Elements, Attributes , Validation, Displaying XML , Namespace. XML DTD : XML Schema Languages, validation, Introduction to DTD , Purpose of DTD, Using a DTD in an XML Document, Element Type Declaration, Attribute Declaration ,Entity Declaration

Module IV

Parsing XML: XML DOM , DOM Nodes , The Node Interface, Document Node, Element Node , Text Node , Attr Node, Java and DOM

Module V

Client Side Programming: Java Script :  Introduction, Variables , Literals , Operators ,Control Structure, Conditional Statements , Arrays , Functions, Objects , Predefined Objects , Object Heirarchy , Accessing Objects, Events ,  Event  Handlers, Multiple Windows and Frames , DOM , JavaScript and XML .

Module VI

Server  Side Programming: Servlet : Server –Side JAVA, Advantages Over Applets , Servlet Alternatives , Servlets Strengths , Servlet Architecture, Servlet life Cycle , Generic Servlet and Http Servlet, First Servlet , Passing Parameters to Servlets , Retrieving  Parameters , Server side Include , Cookies, Filters, Problems with Servlet, Security Issues ,  Java Server Pages : Introduction and Marketplace , JSP and HTTP, JSP Engines, How JSP Works , JSP and Servlet , , Anatomy of JSP page , JSP Syntax , JSP Components

Module VII

Session Tracking: User Passing Control and Data between Pages, Sharing Session and Application Data , Data Base Connectivity , JDBC Drivers, Basic Steps , Loading a Driver , Making  a connection, Execute an  SQL Statement  , SQl Statements , Retrieving Result , Getting  Database Information , Scrollable and Updatable Result Set , Result Set Metadata.

Text Book:
Uttam K. Roy -Web Technology , Oxford University Press-2010

Reference Book : 

1. Xue Bai etal -The Web Warrior Guide to Web Programming , Thomson Learning-2003.

IMCA -5003 SOFTWARE ENGINEERING [4(3-1-0)]

Module I 
Introduction: Software, Generic and customized software, Software engineering, attributes of good software, System Engineering, Software Engineering challenges. 

Module II
Software Processes: Software process models, Waterfall model, the prototyping model, spiral model, RAD and Incremental model, Evolutionary Model, Agile process model, Unified process model, Time boxing model, Unified process model.

Module III

Software Requirements : Functional and non functional requirements, User requirements, System requirements, The software requirements document. IEEE standard of SRS, Quality of good SRS.

Requirement Engineering Process : Feasibility study, Requirements elicitation and analysis, Requirements validation, Requirement management.

Module IV
Software Design : Design Concepts and Principles, Coupling and cohesion, Architectural Design, Object oriented Design, User interface design

UML : Class diagram, Sequence diagram

Module V

Verification and Validation : Verification and Validation Planning, S/W inspection, static analysis.

Software Testing : Testing functions, Test case design, Black box testing, White Box testing, Path testing, Cyclomatic Complexity, Unit testing, Integration Testing, System testing, Reliability.

Module VI
Metric and Estimation Techniques: Process metrics, Software Estimation- Size, Effort, Duration, COCOMO, Function Points. 

Software Quality and Configuration Management: Quality Concepts, Software Quality Assurance and Standards, Software Configuration Management.  

Module VII

Software Change : Program Evolution Dynamics, Lahman’s Law, S/W Maintenance, Software Reengineering.  

Text Book:

1. Sommerville- Software Engineering, 7th Edition , Pearson Education Publication. 

Reference Books:

1. R. S. Pressman -Software Engineering: A Practitioners Approach, 5th Edition., TMA, New Delhi.

2. A.Behforooz & F.J. Hudson – Software Engineering Fundamentals, Oxford Univ. Press,      New York-2000.

IMCA-5005 COMPUTER ARCHITECTURE  [4(3-1-0)]

Module  I
Early Computers & Basic Building of digital computer: Early History  The IAS Type of Machines, The Arithmetic Organ. The storage organ, The Control Organ, The Input Output Organ, Subsequent Advances in Computer systems, Boolean Algebra, Postulates of Algebra, flip-flops, Registers.

Module II 

Arithmetic Unit:   Introduction, Main Sub-units, Arithmetic Operations, Speed of addition, Multiplication, Division.

Modules III + IV

Memory Unit: Introduction , memory organization, Internal Structure of Memory organ, characteristics of Memory System, Sequential Memories, Semi Random Access memories, Random Access memories, Associative Memories , Speed Imbalance between the Arithmetic and Memory Units, Advantages of memory hierarchies, Operation of Virtual  Memories, the atlas single level store system , Cache Memories, Special purpose Cashes.

Module v 

Input Output Unit: Introduction, Information Exchange between Devices , Input and Output Activity in the early computers, Innovations in input and output Units , Data Channel Organization , Data Bus Mode of Operation.

Module VI

Control Units: Function of Control Unit, Micro-Operations Involved in Instruction Execution , design Procedures for instruction Sequencing, Addressing Schemes, Address Modification and Index Registers, General Purpose Registers, Addressing Modes: Levels of indirection, Microprogramming, Implementation of a Micro programmed Control.

Module VII

Trend in System Architecture: Pipeline Exchange of Instruction, Reduced instruction Set Computers (RISK), Multiprogrammed system, Time-Sharing , Implication of Multiuser Operation .

Text Book:

  I.P.V.C. Rao – Computer System Architecture, PHI learning Private Limited, New Delhi 2009

Reference Books:

1. C. Hamacher – Computer Organisation, 5th Edition , McGraw Hill, International Education, New Delhi -2002

2. M.M. Mano – Computer  System Architecture, 3rd Edition, PHI/Pearson Education,  New Delhi -2006

3. J.P. Hayes  - Computer Architecture and Organisation, 3rd Edition. McGraw Hill International

        Edn, New Delhi-1998

IMCA-5007 COMPUTER GRAPHICS & MULTIMEDIA [3(3-0-0)] 

Modules I + II

 Introduction  of graphics  and their applications, presentation graphics-Computer aided design-Computer art-Entertainment-Education and Training-Visualization -Image processing – Graphical user interfaces., 

 Overview of graphic systems:  video display devices – raster scan systems-random scan systems-graphics monitors and work stations- input devices -  hard copy devices – graphics software, 

 Output Primitives: Points and lines- line drawing algorithms-loading the frame buffer-line functions- circle generation algorithms- ellipse generation algorithms other curves – parallel curve algorithms – curve functions – pixel addressing – filled area primitives – filled area functions - cell array-character generation. ,

Attributes of Output-Primitives:Line and curve attributes – color and gray scale levels – area fill attributes – character attributes – bundled attributes – inquiry functions –anti-aliasing.

Module III
Two-Dimensional  Geometric Transformations: Basic transformations, matrix representation, homogeneous co ordinates-composite transformations-other transformations, transformation between co-ordinate systems, Affine transformations- transformation functions- raster method for transformations.

   Two-Dimensional Viewing: The viewing pipe line , viewing co-ordinate reference frame, window- to – view port co ordinate transformation, two dimensional viewing functions, clipping operations, point clipping , line clipping , polygon clipping ,curve clipping , text and exterior clipping.

Modules IV +V
Three-Dimensional Concepts and Object Representations:  3D display methods, polygon surfaces ,  curved lines and surfaces , quadratic surfaces , super quadratic, blobby objects, Spline representation , Qubic spline methods, Bezior curves & surfaces,B spline curves & surfaces.

Three Dimensional Geometric and Modeling Transformations: Translation-Rotation-Scaling-Other Transformations-Composite Transformations, 3D- Transformations functions-Modeling & coordinate Transformations

Three Dimensional Viewing: Viewing pipeline-viewing coordinates-projections-view volumes-general projections transformations – clipping hardware implementation-3D viewing.

Projection: Perspective and Oblique 

Module VI

Multimedia  Elements. Multimedia Applications, Multimedia Systems Architecture. Evolving Technologies For Multimedia Systems, Defining Objects For Multimedia Systems. Multimedia Data Interface  Standards. The Need for Data  Compression , Multimedia Databases. 

Text Books 

1. Donald Hearn & M.Pauline Baker-Computer Gtraphics C version, ,Pearson Educations, New Delhi-2004

2. Prabhat K.  Andleigh   and  Kiran  Thakrar- Multimedia Systems Design ,Pearson Education Third Impression-2008

Reference Books:
1. Procedural Elements for Computer Graphics,David F.Rogers,TATA McGrawl Hill Book Company,New Delhi-2000.

2. Principles & Practice in C,JD Foley ,S .K. Fetner, A. Van  Dam - Computer Graphics:, F.H. John Pearson Education-2004.

. 

IMCA-5009 FUNDAMENTAL OF COMPUTER NETWORKS [4(3-1-0)]

Module I

Data Communications and Networking Overview: A Communications Model, Data Communications, Data Communication Networking.

Protocol Architecture: The Need for a Protocol Architecture, A Simple Protocol Architecture, OSI, The TCP/IP Protocol Architecture

Module II

Data Transmission: Concepts and Terminology, Analog and Digital Data Transmission, Transmission Impairments, Channel Capacity.

Guided and Wireless Transmission: Guided Transmission Media, Wireless Transmission, Wireless Propagation, Line-of-Sight Transmission.

Module III

Signal Encoding Techniques: Digital Data Digital Signals, Digital Data Analog Signals, Analog Data Digital Signals, Analog Data Analog Signals.

Module IV

Digital Data Communication Techniques: Asynchronous and Synchronous Transmission, Types of Errors, Error Detection, Error Correction, Line Configurations, Interfacing.

Module V

Data Link Control: Flow Control, Error Control, High-Level Data Link Control (HDLC).

Multiplexing: Frequency Division Multiplexing, Synchronous Time Division Multiplexing, Statistical Time Division Multiplexing.

Module VI

Circuit Switching and Packet Switching: Switching Networks, Circuit-Switching Networks, Circuit-Switching Concepts, Control Signaling, Softswitch Architecture, Packet-Switching Principles, X.25, Frame Relay.

Module  VII

Asynchronous Transfer Model: Protocol Architecture, ATM Logical Connections, ATM Cells, Transmission of ATM Cells, ATM Service Categories, ATM Adaptation Layer.

Routing in Switched Networks: Routing in Circuit-Switching Networks, Routing in Packet-Switching Networks, Least-Cost Algorithms 

Text Book:

1. W. Stallings - Data and Computer Communications, 7th Edn., Prentice Hall of India,New  Delhi-2006

Reference Books:

1. B. A. Forouzan - Data Communications and Networking, 4th Edn. Tata McGraw Hill, New

Delhi-2006.

2.  P.C. Gupta – Data Communications and Computer Networks, PHI, New Delhi-2006.

SEMESTER VI

IMCA-6001 SOFTWARE PROJECT MANAGEMENT [3(3-0-0)]

Module I 

Introduction to Software project Management: Concepts of Project, Importance of Software project Management; Software projects verses other types of projects; Contract management and Technical project management; Activities covered by software project Management; Plans, Methods and Methodologies; Ways of categorizing software projects; problems with software projects; Setting objectives; Stakeholders; Requirement Specification; Management Control. 

Project Planning: Steps of project Planning

Module II

Programme Management and Project Evaluation: Introduction to programme Management; Allocation of Resources within Programmes; strategic programme management; Creation of a programme; Aids to programme Management; Benefits Management; evaluation of individual projects; Technical Assessment; Cost-benefit analysis; cash flow forecasting; Cost – benefit evaluation techniques; risk evaluation.

Selection of Project Approach : Choosing technologies; Technical plan content list; Choice of process models; The Waterfall Model; The V-process model; Spiral Model ;  Software prototyping; Dynamic system development method; selection of appropriate process model. 

Module III

Software Effort Estimation: Areas of estimation; problems with over and under estimates; basis for software estimation; software effort estimation techniques; expert Judgment; Estimating by analogy; Albrecht function point analysis; Function Points Mark-II; Procedural Code-oriented Approach.Activity Planning : Objective of activity planning; Project Schedule; Sequencing and Scheduling activities; Network planning models; Network Model ; Time Dimension; Forward pass; backward pass; Identification of Critical Path, Critical Activities; Shortening the Project duration.

Module IV

Risk management: Concept of Risk; categories of Risk; Framework to deal with risk; Risk - identification, assessment, Planning, management, evaluation and evaluating techniques of risk.

Resource Allocation: Nature of resources; Resource – requirement, scheduling, cost and cost schedule.

Module V

Monitoring and Control: Creation of framework – data collection, progress visualization, cost monitoring. Earned value analysis; Monitoring Priority; change control.Managing Contracts :The ISO 12207 approach to the acquisition and supply of software; Supply process; Contract – types, stages, terms, management and acceptance.

Module VI 

Managing people and organizing teams: Understanding Behavior, Selection of right person for the job; Methods of instruction; Motivation; Formulation of Team, Leadership, influence of culture; stress; health and safety.

Module VII 

Software Quality:  Place of Software quality in project planning; Importance of Software quality; Defining software quality; ISO 9126; practical software quality measures; Techniques to enhance software quality; Quality Plans.

Text Book: 

Bob Hughes & Mike Cotterell-Software Project Management, , 4th edition, Tata McGraw- Hill, New Delhi-2006. 

Reference Book:

1. Project Management, K. Nagrajan , New Age International (P) Ltd. New Delhi-2001

2. Managing Global Software Projects, Gopalswami Ramesh, Tata McGraw- Hill , New Delhi- 2002

 IMCA-6003 OPTIMIZATION THEORY  [4(3-1-0)]                            

Module I

Linear Programming: Introduction of operation research. LP Formulations, Graphical method for solving LP’s with 2 variables Simplex Method,  Revised simplex method, Duality in Linear programming, Transportation problem, Assignment problem.
Module II 

Nonlinear Programming: The Kuhn-Tucker conditions
Integer Programming: Gomory Cutting Plan Methods - Branch and Bound Method.
Module III 

Queuing Theory:  Essential features of queuing systems, operating characteristics of queuing system, probability distribution in queuing systems, classification of queuing models.
Module IV
Dynamic Programming: Basic Concepts, Bellman’s optimality principles, Dynamics programming approach in decision making problems, optimal subdivision problem. 
Module V

Replacement Theory: Replacement of items that deteriorates, Replacement of items that fails suddenly, Individuals and Group Replacement- Policy.

Module VI
Inventory Theory: Introduction to the inventory problem, Deterministic Models, The classical EOQ (Economic Order Quantity) model, Inventory models with deterministic demands(no shortage & shortage allowed), Inventory models with probabilistic demand.
Module VII

PERT & CPM: Basic differences between PERT and CPM, Arrow Networks, time estimates, earliest expected time, latest – allowable occurrences time, Forward Pass Computation, Backward Pass Computation, Representation in Tabular Form Critical Path, Probability of meeting scheduled date of completion, Calculation on CPM network, Various floats for activities.


Test Books:

1. Hamdy A. Taha-Operations Research: An Introduction, 8th Edition, PHI-2008.
2. Gillet B.E. - Introduction to Operation Research: Computer Oriented Algorithmic approach , 1st Edition,  Tata McGraw Hill Publishing Co. Ltd. New Delhi-1979.
References Book:
1. S.S. Rao-Optimization Theory and Applications, 1st Edition, Wiley Eastern-1979.
2. G.Hadley- Linear programming, Addison, 1st Edition, Wesley-1963.
3. Gross D. and Harris C.M.,Wiley- Fundamental of Queuing Theory, 3rd Edition, Wiley India-2010. 
SEMESTER VII

IMCA-7001
DATA MINING & WAREHOUSEING [3(3-0-0)]

Module I 

Data Mining: Introduction, Relational Databases, Data Warehouses, Transactional databases, Advanced database Systems and Application, Data Mining Functionalities, Classification of Data Mining Systems, Major Issues in Data Mining.

Module II 

Data Warehouse: Introduction, A Multidimensional data Model, Data Warehouse Architecture, Data Warehouse Implementation, Data Cube Technology, From Data warehousing to Data Mining.

Module III

Data Preprocessing: Data Cleaning, Data Integration and Transformation, Data Reduction, Discretization and concept Hierarchy Generation.

Data Mining Primitives, Languages and System Architecture: Data Mining Primitives, DMQL, Architectures of Data Mining Systems.

Module IV

Concept Description Characterization and Comparison: Data Generalization & Summarization – Based Characterization, Analytical Characterization, Mining class Comparisons, Mining Descriptive Statistical Measures in Large Databases.

Module V 

Mining Association Rules in Large Databases:  Introduction, what is an Association Rule, Method to discover association Rule, Apriori Algorithm, Improving the efficiency of Apriori, FP – Tree Growth Algorithm, Discussion and Different Algorithm, Generalized, Association Rule, Association Rules with Item Constraints.

Module VI 

Classification and Prediction : Classification & Prediction, Issues Regarding Classification & Prediction, Classification by decision Tree Induction, Bayesian Classification, Classification by Back propagation, Classification based on concepts & Association Rule, Other Classification, Prediction, Classification Accuracy.

Module VII

 Cluster Analysis: Introduction , Clustering Paradigram, Partition Algorithm, K- Medoid Algorithm, CLARA, CLARANS, Heirer Chial Clustering, DBSCAN, BIRCH, CURE, Categorical Chastereing  Algorithms, STIRR, ROCK, CACTUS.

Text Books:

Jiawei Han & Micheline Kamber - Data Mining Concepts & Techniques ,  Harcout India Private Linited.

Reference Book:

1. Arun K. Pujari - A Data Mining Techniques , Universities Press (India) Limited-2001.

       Michael J.A. Berry Gorgon S. Linoff -Mastering Data Mining, Willey. 

2. A Hand and M. Kamber -Data Mining Concept and Technique, Morgan. Kauffmann, Else river 
      India, New Delhi-2003.

3. Recherd J, Roiger and Michance W. Creatz Data Mining: a tutorial Based Primer, Addision 
Wesley-2003.

4. M.H. Dienham - Data Mining : Introductory and Advanced Topics , Pentice Hall-2003.  

IMCA-7003
MICROPROCESSOR 

Module I

Introduction to 16-bit processor: Intel 8086 and 8088 Architecture, Register Organization of 8086, Physical Memory Organization, Memory address generation and memory interfacing, I/O Port Addressing, Signal Description, Interrupts, Minimum and Maximum modes of 8086.


    


Module II

Addressing modes of 8086: Machine Language Instruction Format, Instruction set of 8086, Timing diagram, Assembler Directives, Macros, DOS Functions Assembly Language Programming. 




    
Module III

Peripheral Interfacing Chips: PPI 8255, PIT 8254, ADC & DAC Interfacing, PIC 8259, DMA 8237. 






    

Module IV

Architecture of 80186: Instruction Set, Architecture of 80286, Memory Addressing modes, Protected Virtual Address modes, Descriptors and Selectors, Task switching, Architecture of 80386, Functional units, Debug Registers, Test Registers, RISC mechanism, Instruction Pipelining Architecture of 80486 Processor, Internal structure, Memory Management, The i486 Pipeline and Cache Register, The Pentium Processor and its Register Organization.           

Module V

ARM Processor Architecture: ARM Programmer’s model & Development tools, 3-stage pipeline ARM organization, 5-stage pipeline ARM organization, ARM Instruction Execution, ARM Implementation                                        

Module VI

ARM Instruction Types: Data Processing Instructions, Data Transfer Instructions, Control Flow Instructions, Introduction to Thumb Instruction Set, Assembly Language Programming.





    

Module VII

ARM Processor Cores: ARM7TDMI, ARM8, ARM9TDMI, ARM10TDMI. 









    

Text Books:

           For modules 1, 2 and 3
1. Bhupendra Singh Chhabra - Microprocessor and Interfacing, Programming & Hardware, Douglas Hall, TMH

2. Bhupendra Singh Chhabra- The Intel 8086/8088, Microprocessor Architecture, Programming, Design & Interfacing, 3/E by     

3. S. K. Venkata Ram -Advance Microprocessor and Microcontrollers  .

For module 4

1. A.K. Mukhopadhyay -Microprocessor, Microcomputer and their application, 2/E  

For module 5, 6 & 7

2. ARM System-on-Chip Architecture, 2/E, by Steve Furber, Pearson Education

IMCA-7005
ENTREPRENEURSHIP
Module  I 

Introduction : Definition, Concept of Entrepreneurship & Intrapreneurship , Characteristics and skills of

entrepreneurs

Module II 

Entrepreneurial Development:

Entrepreneurship & Economic development, Contribution of Small enterprises to the

economy, Entrepreneurial environment, Types of Entrepreneurs.

Module  III

Developing the Business Plan:Identification of Business idea, Elements of a Business Plan, Building Competitive

Advantage, Conducting feasibility Analysis.

Module  IV 

Sources of Finance:Equity vs. Debt Capital, Sources of Equity Finance, Institutional finance, Venture

Capital, Lease Finance,

Module  V

Forms of Business Ownership

Sole Proprietorship, Partnership, Corporations and other forms of ownership

Module VI 

Intellectual Property Management: Importance of innovation, patents& trademarks in small businesses, introduction to laws

relating to IPR in India.

Module VII

Institutional support for small businesses in India: Support in areas of technology, finance, inputs & infrastructure, marketing,

entrepreneurship development

Text Books:

1. Hisrich & Peters- Entrepreneurship, Tata McGraw Hill

2.  Norman M. Scarborough- Essentials of Entrepreneurship & Small Business                                    
             Management, 6th ed., Prentice Hall

3.  Roy, Rajeev-Entrepreneurship, Oxford University Press

4.  Dutta , Bholanath- Entrepreneurship management ,Excel Books

IMCA-7007  AUTOMATA   THEORY [4(3-0-0)]

Modules I+II 

Introduction: Alphabets, Strings and Languages; Automata and Grammars, Deterministic finite Automata (DFA)-Formal Definition, Simplified notation: State transition graph, Transition table, Language of DFA, Nondeterministic finite Automata (NFA), NFA with epsilon transition, Language of NFA, Equivalence of NFA and DFA, Minimization of Finite Automata,  FA with output: Moore and Mealy machine, Equivalence of Moore and Mealy Machine, Applications and Limitation of FA.

Module III

Regular expression (RE): Definition, Operators of regular expression and Algebraic laws for Regular expressions, Kleen’s Theorem, Regular expression to FA, DFA to Regular expression, Arden Theorem, Non Regular Languages, Pumping Lemma for regular Languages. Application of  Pumping Lemma, Closure  properties  of  Regular Languages

Modules IV+V 

Context free grammar (CFG) and Context Free Languages (CFL): Definition, Examples, Derivation , Derivation trees, Ambiguity in Grammar, Inherent ambiguity, Ambiguous to Unambiguous CFG, Useless symbols, Simplification of  CFGs, Normal forms for CFGs: CNF and GNF, Closure properties of CFLs, Decision Properties of  CFLs, Pumping lemma for CFLs,

Module VI

Push Down Automata (PDA): Description and definition, Instantaneous Description, Language of PDA, Acceptance by Final state, Acceptance by empty stack, Deterministic PDA, Equivalence of PDA and CFG

Module VII

Turing machines (TM): Basic model, definition and representation, Instantaneous Description, Language acceptance by TM, Variants of Turing Machine, Recursive and recursively enumerable languages, Halting problem, Introduction to Undecidability, Undecidable problems about TMs. Post correspondence problem (PCP), Modified PCP, Introduction to recursive function theory
Text Books

K.L.P. Mishra and N.Chandrasekaran-Theory of Computer Science : Automata, Languages and Computation, 3rd Edition  PHI-2010.

 Reference Books:
1. Hopcroft, Ullman-Introduction to Automata Theory, Languages and Computation, Pearson 
            Education-2007.

2. Martin J. C.-Introduction to Languages and Theory of Computations, Tata McGraw Hill-2007.

SEMESTER VIII

IMCA-8001 COMPILER DESIGN [4(3-1-0)]

Module I

Introduction to Compiling: Compilers, Analysis of the source program, The phase of a compiler, Cousins of the compiler, The grouping of phases, Compiler-constructions tools.

Module II

A Simple One-Pass Compiler: Syntax definition, Syntax-directed translation, Parsing, A translator for simple expressions, Lexical analysis, Incorporating a symbol table, Abstract stack machines.Lexical Analysis: The role of the lexical analyzer, Input buffering, Specification of tokens, Recognition of tokens, A language of specifying lexical analyzers, Design of a lexical analyzer generator.

Module III+IV

Syntax Analysis: The role of the parser, Writing a grammar, Top-down parsing, Bottom-up parsing, Operator-precedence parsing, LR parsars, Using ambiguous grammars, Parsar generators.

Module V+VI

Syntax-Directed Translation: Syntax-direct definitions, Constraction of syntax trees, Bottom-up evaluation of S-,attributed definitions, L-attributed definitions, Top-down translation.Type Checking: Type systems, Specification of a simple type checker.Run-Time Environments: Source language issues, Storage organization, Storage-allocation strategies, Access to nonlocal names, Parameter passing, Symbol tables, Language facilities for dynamic storage allocation, Dynamic storage allocation techniques.

Module VII

Intermediate Code Generation: Intermediate languages, Declarations, Assignment statements, Boolean expressions.Code Generation :Issues in the design of a code generator, Target machine, Run-time storage management, Basic blocks and flow graphs.Code Optimization : Introduction, The Principle sources of optimization.

Text Book:

A.V.Aho, R. Sethi et.al.- Compilers Principles, Techniques, and Tools, 2nd   

              Edition, Pearson Education, New Delhi-2006.

Reference Books:

1. A.I.Holub -Compiler Design in C, Prentice Hall of India, New Delhi-1995.

2. J.P.Tremblay-The Theory and Practical of Compiler Writing, McGraw Hill, Singapore-1993. 

3. K.C. Louden-Compiler Construction: Principles and Practice, Thomson, Learning, New Delhi- 
           2005.

IMCA-8003
LANGUAGE (FRENCH/GERMAN/RUSSIAN ETC) 2(2-0-0) B

FRENCH -I 

A. AIMS AND OBJECTIVES

1. Developing the following language skills:

LISTENING: To enable the learners to listen and understand the spoken French language which

uses the elementary spoken structures.

SPEAKING: To enable the learners to speak and engage in simple dialogues in French.

READING SKILLS AND TEXTUAL COMPREHENSION: To enable the learners to read and

understand the elementary texts in French.

WRITING: To enable the learners to write simple sentences and short paragraphs in French.

2. To enable the learners to manipulate the simple grammatical structures of the language and the

most essential vocabulary.

3. To expose the learners to the culture of France / Francophone countries.

B. DURATION OF THE COURSE

One semester

C. CONTENTS

1. Functional Grammar

· Nouns and Articles: gender and number

· Pronouns

· Verbs

· Present, past, and future

· Adjectives and Adverbs

· Interrogation & Negation

· Simple essay writing

· Simple conversation

2. Life and culture of French and Francophone peoples.

Cuisine, Fashion, Cinéma, science and technology, geography etc.

Books recommended :

1. .Le Nouveau sans Frontières-1, CLE International

2. Alter Ego-1

3. Panorama – 1, CLE international

4. Campus- 1, CLE international

5. Connexions-1, Didier

6. Café Crème -1, Hachette

7. Libre Echange- 1, Didier

8. 450 Exercices de phonetique, CLE International (2010)

9. D. Teaching Techniques

Class room activities

1. Main activities based on Text book and workbook based class

2. Internet

3. Role plays

4. Audio sessions

4. Quiz

Language Laboratory activities

1. Audio sessions for self learning

2. Phonetic training

3. Language games

4. Internet based session

External Activities

1. Theater

2. Film sessions

E. Examination

The examination at the end of the course consists of (1) a written paper and (2) an Oral

examination.

Evaluation

A candidate’s performance is evaluated on the basis of

a. Internal Assessment (Teacher’s assessment and Periodical tests): relative weight 40%.

b. Final examination at the end of the course: relative weight 60%.

The Internal Assessment comprises (a) Teacher’s assessment: participation in class, homework,

punctuality, motivation, etc; (b) Periodical testes (an average of 3 tests). The relative weight

assigned to (a) and (b) is 20:20.

GERMAN -I (MSH 1145)

A. AIMS AND OBJECTIVES

1. Developing the following language skills:

LISTENING: To enable the learners to listen and understand the spoken German language which

uses the elementary spoken structures.

SPEAKING: To enable the learners to speak and engage in simple dialogues in German.

READING SKILLS AND TEXTUAL COMPREHENSION: To enable the learners to read and

understand the elementary texts in German.

WRITING: To enable the learners to write simple sentences and short paragraphs in German.

2. To enable the learners to manipulate the simple grammatical structures of the language and the

most essential vocabulary.

3. To expose the learners to the culture of German speaking countries

B. DURATION OF THE COURSE

One semester

C. CONTENTS

1. Simple texts and interactions useful in daily life

2. Life and culture of Germany and German speaking countries

3. Describing the immediate environment and things of common interest.

D Functional Grammar:

1. Articles

2. Nouns and pronouns

3. Present tense

4. Position of verbs in different types of sentences

5. Direct and indirect objects

6. Interrogative sentences

7. Articles as pronouns

E. Internet sites for language skills

F. Geography of Germany and German speaking countries

G. Introduction to German culture (intercultural perspectives)

Books recommended:

1. Tangram aktuell A 1 -1, Kursbuch, Arbeitsbuch, Glossar, Übungsheft und CD Lektion 1 -

4: Deutsch als Fremdsprache, Authors: Rosa-Maria Dallapiazza, Eduard von Jan, und Til

Schönherr,Verlag: Hueber.

2. Tangram aktuell A1- 2, Kursbuch, Arbeitsbuch, Glossar, Übungsheft und CD, Lektion 5 -

8: Deutsch als Fremdsprache, Authors: Rosa-Maria Dallapiazza, Eduard von Jan, und Til

Schönherr,Verlag: Hueber.

H. Teaching Techniques

Class room activities

1. Main activities based on Text book and workbook based class

2. Internet

3. Role plays

4. Audio sessions

5. Quiz

Language Laboratory activities

1. Audio sessions for self learning

2. Phonetic training

3. Language games

4. Internet based session

External Activities

1. Theatre

2. Film sessions

I. Examination

The examination at the end of the course consists of (1) a written paper and (2) an Oral

examination.

Evaluation

A candidate’s performance is evaluated on the basis of

1. Internal Assessment (Teacher’s assessment and Periodical tests): relative weight 40%.

2. Final examination at the end of the course: relative weight 60%.

The Internal Assessment comprises (a) Teacher’s assessment: participation in class, homework,

punctuality, motivation, etc; (b) Periodical testes (an average of 3 tests). The relative weight

assigned to (a) and (b) is 20:20.

IMCA -8005 SOFT COMPUTING  [4(3-1-0)] 4(3-1-0)

I   FUZZY LOGIC

Module I
Fuzzy Set Theory: Basic Definition and Terminology, Set Theoretic Operations, MF Formulation and Parameterization, MF of two dimension, Fuzzy Union, Intersection and Complement.

Module II
Fuzzy Rules and Fuzzy Reasoning : Extension Principles and Fuzzy Relations, Fuzzy IF THEN Rules, Fuzzy Reasoning.

Module III
Fuzzy Inference System
Introduction, Mamdani Fuzzy Models, Other Variants, Sugeno Fuzzy Models, Tekamoto Fuzzy Models.

 GENETIC ALGORITHMS

Module IV

Fundamentals of Genetic Algorithms: Basic Concepts Creation, Offsprings Encoding, Fitness functions, Reproduction, Genetic Modelling: Inheritance Operators, Cross over, Inversion and detection, Mutation operator, Bitwise operators.

ARTIFICIAL NEURAL NETWORKS :

Module V
Introduction, Architecture, Back Propagation and feed Forward Networks, Offline Learning, Online Learning.

Module VI
Supervised Learning of Neural Networks : Introduction, Perceptrons, Adaline, Back Propagation Multilayer Perceptrons, Back Propagation Learning Rules, Methods of Speeding. Radical Basis Function Networks, Functional Expansion Networks.

Module VII
Unsupervised Learning : Competitive Learning Networks, Kohonen self-organising networks, Hebbian Learning, The Hopfield Network

Text Book : 

 J.S.R. Jang, C.T.Sun and E.Mizutani, “Neuro-Fuzzy and Soft Computing”   PHI/Pearson  Education, New Delhi-2004.

S. Rajasekaran & G.A. Vijayalakshmi Pai, PHI, New Delhi-2003

Reference Book: 

1. T. J. Ross, “ Fuzzy Logic with Engineering Applications.” TATA MCGRAW HILL , New 
           York- 1997.

IMCA-
8007
PRINCIPLES OF MANAGEMENT 2(2-0-0) B

Module I

Evolution of Management Thought: History of Management Theories, Classical School, Behavioral School, Integration and Contingency School of Management, Other Contemporary Theories of Management.

Module II

Nature and Scope of Management: Definition and Importance of Management Process, Planning, Organizing, Staffing, Leading and Motivating, Controlling Managerial Levels, Managerial Skills.

Module III

Planning: Concept, Definition and Importance, Types of Plans, Essential Features of Planning, Principles of Planning, Steps in Planning Process, Barriers in Planning.

Module IV

Organizing: Definition, Principles of Organization, Formal and Informal Organization, Line Structure, Line and Staff Structure, Functional Structure, Matrix Structure, Committees, Authority, Responsibility, Accountability, Delegation of Authority, Departmentation, Decentralization.

Module V

Directing and Staffing: Overview of Staffing Functions, Leading, Motivating and Communication.

Module VI

Controlling: Definition, Importance of Controlling, Characteristics of Control, Control Process, Types of Control System, Essentials of Good Control Systems, and Techniques of Control, Budgetary and Non-Budgetary Control.

Module VII

Corporate Social Responsibility: Importance of CSR, Models of CSR.

Text Books:

Stoner and Freeman- Management

Koontz and Odonell- Essentials of Management

Robbins-Management

Gilbert-Management

Burton& Manab Thakur- Management Today-Principles & Practice

SEMESTER IX

IMCA-9001 CRYPTOGRAPHY AND  NETWORK  SECURITY     [4(3-1-0)]

Module I

Introduction to the Concept of Security: Introduction, The Need of Security, Security Approaches, Principal of Security, Types of Attacks

Module II
Cryptographic Techniques: Introduction, Plain Text and Cipher Text, Substitution Techniques, Transposition Techniques, Encryption and decryption, Symmetric and Asymmetric Key Cryptography, Steganography, Key Range and Key Size, Possible Types of Attacks 

Module III
Computer-based Symmetric Key Cryptographic Algorithms: Introduction, Algorithm Types and Models, An Overview of Symmetric Key Cryptography, Data Encryption Standard(DES), International Data Encryption Algorithm(IDEA), RC5, Blowfish, Advanced Encryption Standard(AES), Differential and Linear Cryptanalysis

Module IV

Computer-based Asymmetric Key Cryptographic Algorithms: Introduction, Brief History of Asymmetric Key Cryptography, An Overview of Asymmetric Key Cryptography, The RSA Algorithm, Symmetric and Asymmetric Key Cryptography Together, Digital Signatures, Knapsack Algorithm, Some Other Algorithms

Module V

Public Key Infrastructure (PKI): Introduction, Digital Certificates, Private Key Management, The PKIX Model, Public Key Cryptography standard(PKCS), XML, PKI and Security 

Module VI

Internet Security  Protocols : Basic Concepts, Security Socket Layer(SSL), Secure Hyper Text Transfer  Protocol(SHTTP), Time stamping Protocol(TSP), Secure Electronic Transaction(SET),SSL Versus SET, 3-D Secure Protocol, Electronic Money , Email Security, Wireless Application Protocol(WAP) Security, Security in GSM

Module VII

Network Security: Brief Introduction to TCP/IP, Firewalls, IP Security, Virtual Private Networks (VPN)

Text Book: 

Atul Kahate – Cryptography and Network Security , 2nd Edition  Tata McGraw Hill Publication, New Delhi-2006

Reference Book: 

1. Behrouz A. Forouzan and D. Mukhopadhyay- Cryptography & Network Security, 2nd Edition - 
            1st reprint 2010, McGraw Hill, New Delhi. 

2. Wade Trapple, Lawrence C. Washington- Introduction to Cryptography with coding Theory, 
            2nd Edition pearson Education 

IMCA- 9003
PSYCHOLOGY 2(2-0-0) B

Module I

Introduction : Definition, nature, importance and scope, factors affecting industrial psychology

Module  II

Factors responsible for psychology : Behaviour of an individual in an industry; individual differences

Module III

Types of Psychology: Mental psychology, Male & Female psychology; Impact on behavior and efficiency

Module  IV

Test of Psychology : Effectiveness of these tests; Measures to control the tests steps to improve the psychology

Module V

Individual and group behavior: Interaction and psychology involved in individuals; Improving psychology; Group Dynamics –

Characteristics of group behavior.

Module VI

Performance Management: Performance appraisal- Introduction, types, importance, Training and development- Introduction,

significance and categories/types

Module VII

Research Methodology for psychology: Assignments based on certain model in the form of field work

Text Books:

1. Miner J.B. (1992) Industrial/Organizational Psychology. N Y : McGraw Hill.

2. Blum & Naylor (1982) Industrial Psychology. Its Theoretical & Social Foundations CBS

Publication.

Reference Books :

1.Aamodt, M.G. (2007) Industrial/Organizational Psychology : An Applied Approach (5th

edition) Wadsworth/Thompson : Belmont, C.A.

2. Aswathappa K. (2008). Human Resource Management (fifth edition) New Delhi : Tata

McGraw Hill.
IMCA-9005 ENTERPRISE RESOURCE PLANNING  [2(2-0-0)]

Module I

Introduction to ERP :  Evolution of ERP, What is ERP, Reasons for the growth of the ERP market, Advantages of ERP,  Reasons of Failure.

Module II

Enterprise- An overview :  Integrated Management information, Business Modeling,

Integrated Data Model.

Module III

ERP and Related Technologies : BRP (Business Process Reengineering), MIS (Management Information System), DSS (Decision Support System), EIS (Executive Information system), Data Warehousing, Data Mining, OLAP, Supply Chain Management.

Module IV

A Manufacturing Perspective : ERP, CAD/CAM, Material Requirement Planning, Bill of Material, Closed loop MRP, MRP-II, Distributed Requirement Planning, JIT and Kanban,  Product Data Management, Benefit of PDM, Data Management, Market to Order, Market to Stock, Assemble to order, Engineer to order, Configure to order. 
Module V

 ERP Modules: Finance, Sales and distribution, Manufacturing, Human Resources, Plant Maintenance, Quality Management, Material Management.

Module VI

Benefits of ERP : 

ERP Market : SAP, BAAN, Oracle Corporation, People Soft.

ERP Implementation Life Cycle : Different phases of ERP implementation

Module VII

Vendors, Consultants & Users’s : In – house Implementation – pros & cons, Vendors, Consultants, End-users.

Future Directions in ERP: New Markets, New channels, Faster Implementation methodologies, Business Models and BAPIs, New business segments, Web enabaling  

ERP Case Studies. 

Text Book :
Alexis Leon  - Enterprise  Resource Planning,  Tata McGraw Hill, New Delhi-2001.

Reference Book:

1. E. Monk & B. Wagner – Concepts in Enterprise source planning, 2nd Edition , Thomson Learning, 
       India Edition-2007.

IMCA-9007  ADVANCED JAVA PROGRAMMING  [4(3-1-0)]

Modules I +II

Components and Facilities or Rich Graphical User Interfaces: Programming with the

JFC, Swing API Components, Jcomponent Class, Windows, Dialog Boxes, and Panels,

Labels, Buttons, and Check Boxes, Menus, Toolbars, and Actions, Sliders, Spinners,

Progress Bars, and Scrollbars, Lists and Combo Boxes, Text-Entry Components, Color

and File Choosers, Tables and Trees, Printing with the 2D API, Java Print Service API.

Module III

Using Relational Database: Introduction, Best Practices for Programming for

Databases, JDBC Drivers for RDBM Systems, SQL to Java Type Mappings,

Understanding the Database used in this chapter, Using the java.sql API, Coding

Transactions, Using the javax.sql API, Connection Pooling.

Module IV

XML: Introduction, XML Structure, XML Example Document with SAX, Parsing an

XML Document with DOM, Generating an XML Document with DOM, Validating

XML Documents using DTD and XML Schema, Transforming XML using XSLT.

Module V

Network Programming: Introduction, Working with URLs, Working with Sockets,

Remote Method Invocation.

Module-VI

Building Web Applications: Introduction, The Technology of the Web, J2EE Web

Application Packaging, Servlets, The Servlet API, The User Experience, Building a Web

App with Continuity, Java Server Pages, JSP Tags and API, How the Server Processes

JSPs, Java Coding in JSPs, Frameworks for Building Web Applications, Building Robust

WebApps.

Module VII

Enterprise JavaBeans: Introduction, Enterprise Programming, What are EJBs? Session

EJBs, EJB Clients, Entity EJBs, Message-Driven Beans, EJB Transactional

Characteristics, EJB Security, Best Practices for Designing EJB-Based Applications.

Text Book:

 Wigglesworth & McMillan – JavaTM Programming Advanced Topics, 3rd

  Edition, India Edition, Thomson Education, New Delhi-2007

SEMESTER X

PROJECT 

ELECTIVE- I

IMCA-6007 ADVANCED DATABASE MANAGEMENT SYSTEM 

Module I 

Review of basic concepts: Transaction and System Concepts, Desirable Properties of Transactions, Characterizing Schedules Based on Recoverability, Characterizing Schedules Based on Serializability, Transaction Support in SQL

Module II 

Concurrency Control Techniques: Two-Phase Locking Techniques for Concurrency Control,  Concurrency Control Based on Timestamp Ordering, Multiversion Concurrency Control Techniques,  Validation (Optimistic) Concurrency Control Techniques,  Granularity of Data Items and Multiple Granularity Locking,  Using Locks for Concurrency Control in Indexes,  Other Concurrency Control Issues

Module III

Recovery Concepts: Recovery Techniques Based on Deferred Update,  Recovery Techniques Based on Immediate Update, Shadow Paging, The ARIES Recovery Algorithm, Recovery in Multidatabase Systems, Database Backup and Recovery from Catastrophic Failures

Module IV 

Overview of Object-Oriented Concepts Object Identity, Object Structure, and Type Constructors, Encapsulation of Operations, Methods and Persistence, Type and Class Hierarchies and Inheritance,  Complex Objects, Overview of the Object Model of ODMG, The Object Definition Language ODL, The Object Query Language, OQL, Overview of the c++ Language Binding, Object Database Conceptual Design

Module V 

Overview of SQL and Its Object-Relational Features Evolution and Current Trends of Database Technology The Informix Universal Server, Implementation and Related Issues for Extended Type

Systems The Nested Relational Model, Active Database Concepts and Triggers Temporal Database Concepts Multimedia Databases, Introduction to Deductive Databases 

Module VI

Distributed Databases and Client-Server Architectures, Distributed Database Concepts, Data Fragmentation,  Replication and Allocation Techniques for Distributed Database Design, Types of Distributed Database Systems,  Query Processing in Distributed Databases,  Overview of Concurrency Control and Recovery in Distributed Databases, An Overview of 3-Tier Client-Server Architecture 

Module VII

Data Modeling for Data Warehouses Characteristics of Data Warehouses Introduction, Definitions, and TerminologyBuilding a Data WarehouseTypical Functionality of a Data WarehouseData Warehouse Versus ViewsProblems and Open Issues in Data Warehouses, Mobile Databases Multimedia Databases  Geographic Information Systems Genome Data Management 

Text Book

Elmasri, Navathe, Fundamentals of Database Systems, 5th Edition, Pearson Education, India

Reference Books:

1. C.J. Date , An introduction to Database Systems, 7th Ed.  Pearson Education, New Delhi, 2004

2. H. Korth  et al. ,Database  Management System Concepts, 3rd Ed., TMH, New Delhi,2002 

3. B.Desai, Database Management Systems, Galgotia Publications, New  Delhi,1998

IMCA-6009   DISTRIBUTED DATABASES

Module I

Introduction to Distributed Data Processing:  Advantages of DDB’s, Problem areas.

Module II

Distribute Database Management System Architecture: DBMS Standardization, Architectural models for DDBMS Distribute DBMS Architecture.

Module III

Distributed Database Design: Design Strategies, Distribution design issues, Fragmentation, Allocation.

Module IV

Semantic Data Control : view management, data security, Integrity control.

Module V

Query processing and Optimization: Quarry Processing Problem, Characterization of  Query Processors, Layers of query  Processing, Query decomposition, Query Optimization, Centralized query optimization, Join ordering in fragment queries, Distributed Query Optimization Algorithms.

Module VI

Transaction Management and Concurrency Control: Introduction, Properties, Serializability Theory, Locking Based Concurrency control Algorithm Time Stamp based concurrency control Algorithms, Dead Lock management.

Module VII

Recovery and Reliability: Failues and fault tolerance in distributed system, Distributed & local reliability protocol, Sits failures, network partitioning.

Text Book:

1.M. Tamer Ozsee,  Patric Valduriez - Principle of Distributed Database Systems 2nd Edition.,  

    Pearson Education Asia,2001,  

IMCA-6011    DECISION SUPPORT SYSTEMS [3(3-0-0)]

Module I

Decision Support Systems Overview: Definition, History of DSS, Ingredient of DSS, Data and Model management, DSS knowledge base, User interfaces, The DSS user, Categories and classes of DSSs. Classification of decision structure, Decision styles, How DDS can help

Module II

Decision process Modeling: Problem definition and structure, Decision models, Types of probability, Techniques for forecasting probabilities, Calibration and sensitivity.    

Module III

Expert System: Artificial Intelligence: Concept of expertise, Intelligence of Artificial Intelligence, Concept and structure of expert system, Fuzzy logic, Artificial neuron network, Genetic algorithm. 

Module IV

Knowledge Engineering and Machine learning:  Concept of knowledge, Knowledge acquisition for expert systems, Validating and verifying knowledge base. 

Module V

Data Warehouse and Data Mining: Stores, Warehouse and Marts, Metadata, Characteristics of data warehouse, Data mining, Online analytical processing, Data mining techniques, Data visualization. 

Module VI

Decision Support System Development: Strategies for DSS analysis and design, DSS developer, Tools for DSS development, DSS user interface issues, DSS implementation, DSS integration.

Module VII

Intelligent Software Agents: What is intelligent software agent, Classification of Intelligent software agents,  intelligent software agent in e-Business. 

Text Book:

George M. Marakas- Decision Support Systems – In the 21st Century, Second Edition, Pearson Education, New Delhi- 2006.

Reference Book:

1. E. Turban, J.E. Aronson & T.P.Liang- Decision Support Systems and Intelligent Systems, 7/e, Pearson Education, New Delhi- 2006.

IMCA-6013  WEB PROGRAMMING  [3(3-0-0)]

Module 1 

Introduction and Historical Perspective: The Web in Perspective , The Origins of the web, form Web Pages to Web Sites, Form Web Sites to Web Applications, How to Build Web Application in one, TCP/IP, TCP/IP Application Services, Birth of the World wide web: HTTP, Building Blocks of the Web, The Uniform Resource Locator, Fundamental of HTTP, Better Information Through Headers, Evolutiion.

Module II

Web Services and Browsers: Basic Operation, Advanced Mechanism for Dynamic Content Delivery, Advanced features, Server configuration, server security, Web Browsers, Architectural Considerations, Processing Flow, Processing HTTP Requests and Responses, Complex HTTP Interactions, Review of Browser Architecture .

Module III

HTML and Dynamic Web Applications: Standard  Generalized Markup Language, HTML, HTML Rendering, JavaScript, DHTML, Historical Perspective of Dynamic web applications , Application Architecture, Database Procesing Issues.

Module IV

Approaches to Web Application Development: Programmatic Approaches, Template Approaches, Hybrid Approaches, Separation of Content from Presentation, Frameworks: MVC Approaches, Frameworks: XML-Based Approaches.

Module V 

Emerging Technologies: web services, Resource Description Framework, Capability/Preference Profiles, Semantic Web, XML Query Language, The Future of Web Application Frameworks.

Module VI

Case Study Advanced PHP for web programming: Connecting to databases(MySQL), Object Oriented PHP, string and Regular expression , file System functions, Session and Cookie handling, Exception handlings.

Text Books:

1. Shklar L., Rosen R.- Web Application Architecture Principles Protocols and Practices, 1st Edition, John Wiley& Sons, Ltd. England-2003.

2. Cnverse T. , Park J, Morgan C., PHP5 and MySQL Bible, Wiley Publishing Inc. 

Reference Book:

1. Roy, U. – web Technology, 1st Edition, Oxford University Press, India-2010.

IMCA-6015   WIRELESS TECHNOLOGY  [3(3-0-0)]

Module I

Introduction to Networking : Technology and Change, The Internet, Reference Models, Layering, and Protocols, OSI and Other Models, Network Types, Network Media, Network Topologies, Connectivity Devices, Evolution of Networking.

Introduction to Wireless Communications: Why Wireless?, Types and Range of Wireless Communications, Growth of Wireless Communications, Wireless Technologies, Wireless LANs, Satellite Communications, Wireless Application Protocol, Other Wireless Systems.

Module II 


Technical Foundation of Wireless Technologies: What is Wireless? Antennas, Narrowband and Spread Spectrum Technology, Accessing Channels: Spread Spectrum and Cellular Telephony, Propagation, Frequencies and Spectrum, Signals, Personal Communications System, How an Organization Gets a Piece of Spectrum.

Module III +IV

Wireless Application Protocol: Background, History, Design and Principles of Operation, WAP Architecture Requirements, WAP Architecture Overview, The WAP Model, WAP Architecture Components, Compliance and Interoperability, WAE Overview, The WWW Model, The WAE Model, WAE Services and Formats, Internationalization, Security and Access Control, WTA Architecture Overview, WTA Framework Components, Telephony-Specific Exchanges, Wireless Telephony Application Interface Specification, Supported Content Formats, Wireless Session Protocol Specification, Wireless Transaction Protocol Specification, Wireless Transport Layer Security Specification, Handshake Protocol Overview, Wireless Data gram Protocol Specification, Wireless Control Message Protocol Specification, The Future.

Module V+VI

Bluetooth : Purpose and Beginnings, Design and Principles of Operation, Transmitter Characteristics, Spurious Emissions, Baseband Characteristics, Physical Channel, Physical Links, General Format, Transmit/Receive Timing, Channel Control, Bluetooth Security, Link Manager Protocol, Logical Link Control and Adaptation Layer Protocol, General Operation, Data Packet Format, Service Discovery Protocol, Rfcomm, Telephony Control Protocol Specification, Interoperability Requirements for Bluetooth as a WAP Bearer, Alternatives to Bluetooth, The Outlook, Recent Events in the Bluetooth World.

Cellular Telephony: History of Cellular Telephony, Design and Principles of Cellular Operation, Cellular Telephony Operations, Analog Cellular Telephones, Digital Cellular Telephones, The Digital Network, Personal Communications System, Third Generation, Recent Events in the Cellular World.

Module VII

Public Services: Interoperability in Communications, Aspects for the Law Enforcement Community, Incident Response Plans, Design and Principles of Operation, Specialized Mobile Radio.

Wireless LANs: Introduction, Benefits of WLANs, Design and Principles of Operation, WLAN Configurations, Microcells and Roaming, Types of WLANs, WLAN Customer Considerations, Wireless LAN Standard IEEE 802.11, 802.11b, and 802.11a, Planning for a New Network, Selecting a WLAN, Microwave LANs, Recent Events.

Text Book:


1.Gary S. Rogers, John Edwards, “An Introduction to Wireless Technology”, 1st Edn., Pearson 

   Education, New Delhi – 2007

Reference Book:

IMCA-6017  E-COMMERCE  [3(3-0-0)]

Module I 
Introduction to E-Business: E-Commerce: Origin and Need of E-Commerce, Factors affecting E-Commerce, Business dimension and technological of E-Commerce, E-Commerce frame work Electronic Commerce Models, Types of Electronic Commerce, Value Chains in Electronic Commerce.

Module II

Internet and E-business: Internet , World Wide Web, Internet Architectures, Internet Applications, Web Based Tools for Electronic Commerce, Intranet, Composition of Intranet, Business Application on Intranet, Extranets. Electronic Data Interchange, Components of Electronic Data Interchange, Electronic Data Interchange Communication Process.

Module III

Security Threats to e-business : Security Overview, Electronic Threats, Encryption, Cryptography, Public Key and Private Key  Cryptography, Digital Signatures, Digital Certificates, Security Protocols over Public Networks: HTTP, SSL, Firewall as Security Control, Public Key Infrastructure (PKI) for Security, Prominent Cryptographic Applications.

Module IV

Electronic Payment System: Concept of Money, Electronic Payment System, Types of Electronic Payment Systems, Infrastructure Issue in EPs, Electronic Fund Transfer. 

Module V

Indian Perspective :  Benefits of E-Commerce; Drawbacks and limitations of E-Commerce; Major requirements in E-Business; Emerging trends and technologies in E-Business, Form E-commence to E-Business. Web Security: Introduction, Firewalls and transaction security.

Module VI

E-Business Applications & Strategies:  Business Models & Revenue Models over Internet, Emerging Trends in e- Business, e-Governance, Digital Commerce, Mobile Commerce , Strategies for Business over Web , Internet based Business models. 

Module VII

E-Commerce and retailing : On-line retail industry dynamics, On-line mercantile models from customer perspective, management challenges in on-line retailing. Ecommerce and on-line publishing, Online publishing approach from customer prospective, Supply chain management fundamentals , Intranets and Supply Chain Management , Managing retail supply chains , Supply chain Application Software .

Text Books:

1. Whitley, David : e-Commerce Strategy, Technologies and Applications, Tata McGraw Hill

2. Schneider Gray P. and Perry, James T-Electronic Commerce. Thomson Learning

3. Bajaj, Kamlesh K and Nag, Debjani- E-Commerce: The Cutting Edge of Bisiness, Tata 
            McGraw Hill 

4. Laudon and Traver –E-Commerce: Business Technology, Society (Pearson Education)

5. Greenstein and Feinman –Internet securities 

Reference Books:

1. Treese G. Winfield & Stewart C. Lawrance- Designing System for Internet Commerce , 
            Addison Wasley.

2. Trepper Charles –E-Commerce Strategies, Prentice Hall of India , New Delhi.

3. Reman S.M. & Raisinghania- Electronic Comerce Opportunity & Challenges, Idea Group 
            Publishing, USA.

4. Knapp C. Michel- E-Commrce Real Issues & Cases , Thomson Learning

IMCA-6019   SYSTEM PROGRAMMING [3(3-0-0)]

Module I
Background : Introduction, System Software and Machine Architecture, The Simplified Instructional Computer (SIC), Traditional (CISC) machines, RISC Machines.

Module II+III

Assemblers : Basic Assembler Functions, Machine – Dependent Assembler Features, Machine – Independent Assembler Features, Assembler Design Options, Implementation Examples.

Module IV+V

Loaders and Linkers : Basic Loader Functions, Machine -  Dependent Loader Features, Machine – Independent Loader Features, Loader Design Options, Implementation Examples.

Module VI

Macro Processors : Basic Macro Processor Functions, Machine – Independent Macro Processor Features, Macro Processor Design Options, Implementation Examples.

Module VII

Software Engineering Issues : Introduction to Software Engineering Concepts, System Specifications, Procedural System Design, Object – Oriented Design, System Testing Strategies.

Text Book :

L. L. Beck – System Software – An Introduction to Systems Programming, 3/e, Pearson  Education, New Delhi, 2004

Reference Books:

1. J.J. Donovan – System Programming, McGraw Hill, New Delhi-1993.

2. D.M. Dhamdhere – System Programming and Operating Systems, 2nd Edition ., Tata McGraw Hill , New Delhi- 2000

IMCA-6021  OBJECT ORIENTED  ANALYSIS AND DESIGN  [3(3-0-0)]
Module I

Complexity: The Inherent Complexity of Software, The Structure of Complex Systems, Bringing Order to Chaos,
On Designing Complex System.

Module II

The Evolution of the Object Model ,  Elements of the Object Model  , Applying the Object Model.

Module III

Classes and Objects: The Nature of an Object,   Relationships among Objects , The Nature of a Class,  Relationships among Classes, The Interplay of Classes and Objects, On Building Quality Classes and Objects.

Module IV

Classification : The Importance of Proper Classification, Identifying Classes and Objects, Key Abstractions and Mechanisms, A problem of classifications

Module V

The Notation: Element of notation, Class Diagrams, state transition diagrams, Object Diagrams, Interaction diagrams, module diagrams, process diagrams, applying the notation.

Module V

The Process : First Principles, The Macro Development Process.
Module VI

Pragmatics:  Management and Planning  , Staffing, Release Management, Reuse, Quality Assurance and Metrics,
Documentation, Tools, The Benefits and Risks of Object-Oriented Development.

Text Book:


Grady Booch- Object-Oriented Analysis and Design with Applications, 3rd Edition
Reference Book:

1. John Deacon, Addison-Wesley- Object Oriented Analysis and Design 

IMCA-6023
PROGRAMMING LANGUAGE CONCEPTS AND  DESIGN [3(3-0-0)]
Module I

Introduction:

The  Role of Programming Languages: Toward Higher-Level Languages, Programming Paradigms, Languages Implementation: Bridging the Gap.

Language Description: Syntactic Structure: Expression Notations, Abstract Syntax Trees, Lexical Syntax, Context- Free Grammars, Grammars for Expressions.

Modules II+III

Imperative Programming:

Statements: Structured Programming: The Need for Structured Programming, Syntax-Directed Control Flow, Design Considerations: Syntax, Handling Special Cases in Loops, Programming with Invariants, Proof Rules for Partial Correctness, Control Flow in C.

Types: Data Representation: The Role of Types, Basic Types, Arrays: Sequences of Elements, Records: Named Fields, Unions and Variant Records, Sets, Pointers: Efficiency and Dynamic Allocation, Two String Tables, Types and Error Checking.

Procedure Activations: Introduction to Procedures, Parameter- Passing Methods, Scope Rules for Names, Nested Scopes in the Source Text, Activation Records, Lexical Scope: Procedures as in C.

Modules IV+V

Object-Oriented Programming: 

Grouping of Data and Operations: Constructs for Program Structuring, Information Hiding, Program Design with Modules, Modules and Defined Types, Class Declarations in C++, Dynamic Allocation in C++, Templates: Parameterized Types, Implementation of Objects in C++.

Object-Oriented Programming: What is an Object?, Object-Oriented Thinking, Inheritance, Object-Oriented Programming in C++, Derived Classes and Information Hiding, Objects in Smalltalk, Smalltalk Objects have a Self.

Modules VI+VII

Functional Programming: 

Elements of Functional Programming: A Little Language of Expressions, Types: Values and Operations, Approaches to Expression Evaluation, Lexical Scope, Type Checking.

Functional Programming in a Typed Language: Exploring a List, Function Declaration by Cases, Functions as First-Class Values, ML: Implicit Types, Data Types, Exception handling in ML.

Functional Programming with Lists: Scheme, Dialect of Lisp, The Structure of Lists, List Manipulation, A Motivating Example: Differentiation, Simplification of Expressions.

Text Book:

R.Sethi & K.V. Viswanathan- Programming Languages Concepts  & Constructs, 2nd Edition.,  Pearson Education- 2007.

Reference Books:

IMCA-6025   SOFTWARE TESTING  [3(3-0-0)]
Module I
Introduction: Phases of Software Project, Requirements Gathering and analysis, Planning, design, development or coding, testing, Deployment and Maintenance, Quality, Quality assurance, and Quality Control, Testing, Verification, and validation, Process Model to Represent different Phases, Life Cycle Models, Waterfall Model, Prototyping and Rapid application development Models, Spiral or Iterative Model, The V Model, Modified V Model, Comparison of Various Life Cycle Models.

MODULE- II

What is White Box Testing?,  Static Testing , Static Testing by Humans, static Analysis tools, structural Testing, Unit/Code Functional testing, Code coverage Testing, code Complexity Testing, challenges in White Box Testing, What is Black Box Testing?, Why Black Box testing?, when to do Black Box Testing?, How to do Black Box testing?, Requirements Based Testing, Positive and Negative testing , Boundary Value Analysis, Decision tables, Equivalence Partitioning, State Based or Graph Based Testing, Compatibility Testing, User Documentation Testing, Domain Testing.

Module III
Choosing the Frequency and Duration of Defect Bash, Selecting the Right Product Build, Communicating the Objective of Defect Bash, setting up and Monitoring the Lab, Taking Actions and Fixing Issues, Optimizing the Effort Involved in Defect Bash, system testing Overview, functional versus Non-functional testing, functional System testing, Design/Architecture Verification, Business Vertical Testing, Deployment Testing, Beta Testing, Certification, standards and Testing for Compliance, Non- Functional Testing setting up the Configuration, Coming up with Entry/Exit Criteria, Scalability Testing, Reliability Testing, stress testing, Interoperability Testing, Acceptance Criteria, Selecting Test Cases for Acceptance Testing, Executing Acceptance Tests.

Module IV
Introduction, Factors Governing Performance Testing, Methodology for Performance testing, collecting Requirements, writing Test Cases, Automating Performance Test Cases, Executing Performance Test Cases, Analyzing the Performance Test Results, Performance Tuning, Performance Benchmarking, Capacity Planning, Tools for Performance Testing, Process for Performance Testing , What is Regression testing?, Types of Regression Testing?, When to do Regression testing?, How to do Regression Testing Classifying Test Cases, Methodology for Selecting Test cases, Resetting the Test cases for Regression Testing, Concluding the Results of Regression Testing,.

Module V
Introduction, Primer on Internationalization, Definition of Language, Character Set, Locale, Terms Used in This Chapter, Test Phases for Internationalization testing, Enabling Testing, Locale Testing, Internationalization Validation, Fake Language Testing, Language Testing, Localization Testing, Tools Used for Internationalization, Overview of Ad Hoc testing, Buddy Testing, Situations When Pair Testing Becomes Ineffective, Exploratory Testing Techniques, Iterative Testing, Agile and Extreme testing, XP Work Flow, Summary with an Example, Defect Seeding.

Module VI
Introduction, Primer on Object-Oriented Software, Differences in OO Testing, Unit Testing a set of Classes, Putting Classes to Work together- Introduction Testing, System Testing and Interoperability of OO Systems, Regression Testing of OO Systems, Tools foe Testing OO systems, Summary, What is Usability Testing?, Approach to Usability, When to do Usability Testing ?, How to achieve Usability?, Quality Factors for Usability, Aesthetics Testing, Accessibility Testing, Basic Accessibility, Product Accessibility, Tools for Usability, Usability Lab Setup, Test Roles for Usability.

Module VI
Dimensions of Organization Structures, Structures in Single-Product Companies, Testing Team Structures for Single-Product Companies, Component-Wise Testing Teams, Structures for Multi-Product Companies, Testing Teams as Part of “CTO’s Office”, Single Test Team for All Products, Testing Teams Organized by Product, Separate Testing Teams for Different Phases of testing, Hybrid Models, Effects of Globalization and geographically Distributed Teams on Product Testing, Business Impact of Globalization, Round the Clock Development/Testing Model, Testing Competency Center Model, challenges in Global Teams, Testing Services Organizations, business Need for Testing Services, Differences between Testing as a Service and Product 

Module VII
Testing Organizations, Typical roles and responsibilities of Testing Services Organization, Challenges and Issues in Testing Services Organizations, Success Factors for Testing Organizations, Introduction, Test Planning, Preparing a Test plan, Scope Management: Deciding features to be training needs, Identifying Test Deliverables, Testing tasks: Size and Effort Estimation, Activity Breakdown and Scheduling, Communications Management, Risk Management, Test Management, Test People Management, Integrating with Product Release, Test Process, Putting Together and Baselining a Test Plan, test case Specification, Update of Traceability Matrix, Identifying Possible Candidates for Automation, Developing and Baselining Test cases, executing Test cases and keeping Traceability Matrix Current, Collecting and Analyzing Metrics, Preparing Test Summary Report, Recommending Product Release Criteria, test Reporting, Recommending Product Release, Best Practices, Process Related Best Practices.

Text Book:

Srinivasan Desikan & Gopalswamy Ramesh- Software Testing- Principles and Practices, First Impression, TATA MCGRAW HILL , NewDelhi- 2006.

Reference Book 

1. B.Bezier- “Software Testing Techniques”, 2nd edition, Dreamtech, NewDelhi-2004.

IMCA-6027    DISTRIBUTED OPERATING SYSTEM  [3(3-0-0)]

Module I

Introduction: Distributed Systems, Goals of Distribute System, HW/SW concepts, Design Issues.

Module II

Message Passing: Introduction, Desirable Features of a Good Message-Passing System, Isses in IPC by Message Passing, Synchronization, Buffering, Multidatagram Messages, Encoding and Decoding of Message Data, Group Communication.

Module III

Remote Procedure Calls: Introduction, The RPC Model, Transparency of RPC, Implementing RPC Mechanism, RPC Messages, Server Management, Parameter-Passing Semantics, Call Semantics, Communication Protocols for RPCs, Client-Server Binding, Exception Handling, Security.


Module IV

Distributed Shared Memory: Introduction, General Architecture of DSM Systems, Design and Implementation Issues of DSM, Granularity, Structure of Shared Memory Space, Consistency Models, Replacement Strategy, Thrashing.

Module V

Synchronization: Introduction, Clock Synchronization, Mutual Exclusion, Election algorithm, Atomic transactions, Deadlocks in Distributed systems.

Modules VI +VII

Distributed File Systems: Introduction, Desirable Features of a Good Distributed File System, File Models, File-Accessing Models, File-Sharing Semantics, File-Caching Schemes, File Replication, Fault Tolerance, Atomic Transactions, Design Principles.

Module VIII

Case Studies: Amoeba and MACH

Text Book:

              P.K. Sinha – Distributed Operating Systems, Concepts and Design, PHI, 2003

Reference Books:

1. Andrew S. Tanenbaum – Distributed Operating Systems, Pearson Education Asia, New Delhi.

2. G. Coulouris et. al. – Distributed Systems: Concepts and Design, Pearson Education Asia, New 
 
Delhi

3. Arno Puder et. al. – Distributed Systems Architecture, A Middleware Approach, Morgan 
  
Kaufmann Publishers Elsevier 

IMCA-6029    DISTRIBUTED COMPUTING [3(3-0-0)] 
Module I

Introduction to Distributed System: Goals, Hardware concepts, Software concepts, and Client-Server model. Examples of distributed systems.    

Communication: Layered protocols, Remote procedures call, Remote object invocation, Message-oriented communication, Stream-oriented communication.

Module II

Processes: Threads, Clients, Servers, Code Migration, Software agent. , Naming entities, Locating mobile entities, Removing un-referenced entities.

Module III                                                                                                         

Synchronization: Clock synchronization, Logical clocks, Global state, Election algorithms, Mutual exclusion, Distributed transactions, Consistency and Replication:  Data centric consistency models, Client centric consistency models, Distribution protocols, Consistency protocols.

Module IV                                                                                                                

Fault Tolerance: Introduction, Process resilience, Reliable client server communication, Reliable group communication. Distributed commit, Recovery,        Security: Secure channels, Access control, Security management.

Module V                                                                                                                           Distributed File System:  Sun network file system, CODA files system, Case Study: CORBA, Distributed COM, Globe, Comparison of CORBA, DCOM, and Globe.

Text Books:
1. A .Taunenbaum- Distributed Systems: Principles and Paradigms

2. G. Coulouris, J. Dollimore, and T. Kindberg- Distributed Systems: Concepts and Design, 
  
Pearson Education

Reference Books:
1. M. Singhal, N. Shivaratri- Advanced Concepts in Operating Systems, Tata McGraw Hill 

2. Sunit Mahajan  and Seema Shah- Distributed Computing, Oxford Unv. Press, New Delhi- 
  
2010.

ELECTIVE- II

IMCA-7009   PARALLEL COMPUTING [3(3-0-0)]
Module I

Introduction to Parallelism: The Power and Potential of Parallelism, Examining Sequential and Parallel Programs, A Paradigm Shift, Parallelism Using Multiple Instruction Streams, Scalable Performance and Portability, Historical Context

Module II

Parallel Computers and Their Model:  Balancing Machine Specifics with Portability, A Look at Five Parallel Computers, the RAM: An Abstraction of a Sequential Computer, The PRAM: A Parallel Computer Model, The CTA: A Practical Parallel Computer Model, Memory Reference Mechanisms, A Closer Look at Communication, Applying the CTA Model

Module III

Reasoning about Performance: Motivation and Some Basic Concepts, Sources of Performance Loss, Parallel Structure, Reasoning about Performance, Performance Trade-Offs, Measuring Performance

Module IV

Towards Parallel Programming: Task and Data Parallelism, Peril-L, Conceptualizing Parallelism, Alphabetizing Example, Comparison of Three Solutions 




               Scalable Algorithmic Techniques: The Inevitability of Trees, Blocks of Independent Computation, Schwartz’ Algorithm, Assigning Work To Processes Statically, Assigning Work to Processes Dynamically, The Reduce & Scan Abstractions ,Trees

Module V

Programming with Threads: POSIX Threads, Thread Creation and Destruction, Mutual Exclusion, Synchronization, Safety Issues, Performance Issues, Open MP, Semantic Limitations on Reduction, Thread Behavior and Interaction, Sections, Java Threads

Module VI

Local & Global  View Programming Languages: MPI: The Message Passing Interface, Getting Started, Safety Issues, Performance Issues, Co-Array Fortran, Unified Parallel C, Titanium


        The Z-level Programming Language: Basic Concepts of ZPL, Design Principles, Manipulating Arrays Of Different Ranks, Reordering Data With Remap, Parallel Execution of ZPL, Performance Model

Module VII

Future Directions in Parallel Programming: Attached Processors, Grid Computing, Transactional Memory

Text Book:

Principles of Parallel Programming by Calvin Lin & Larry Snyder, Publisher:  Addison Wisely 1st  edition 2009
IMCA-7011   GRID COMPUTING [3(3-0-0)]
Module  I 
Introduction Definition and Scope of grid computing, The concept of virtual organization, Grid architecture Grid architecture and relationship to other Distributed Technologies – computational and data Grids, semantic grids

Module II 

Grid Computing Organizations and their roles – Grid Computing analog – Grid Computing road map.

Module III 

Merging the Grid sources – Architecture with the Web Devices Architecture.

Module IV
OGSA – Sample use cases – OAGSA platform components – OGSI – OGSA Basic Services.

Module V 

Globus GT 3 Toolkit – Architecture, Programming model, High level services – OGSI .Net middleware Solutions.

Text Book:

1. Joshy Joseph & Craig Fellenstein-Grid Computing , Pearson/PHI PTR-2003.

Reference Book:

1. Ahmar Abbas, “Grid Computing: A Practical Guide to technology and Applications”, Charles River media -2003.

2. Fran Bermn, Geoffrey Fox, Anthony Hey J.G., "Grid Computing: Making the
      Global Infrastructure a Reality", Wiley, USA- 2003

IMCA-7013   MOBILE  COMPUTING [3(3-0-0)]
Module I

Introduction to Mobile Computing and Mobile Development Frameworks: Introduction, Added Dimensions of Mobile Computing, Condition of the Mobile User, Architecture of Mobile Software Applications, Fuzzy Centralized Frameworks and Tools, N-Tier Client-Server Frameworks and Tools, BREW, Windows CE, WAP, Symbian EPOC.

Module II

XML: The Document and Metadata Format for Mobile Computing: Introduction, XML Web Services, Key XML Technologies for Mobile Computing, XML and UML, Putting XML to Work.

Module III

Introduction to UML: Introduction, The User View, The Structural View, The Behavioral View, Implementation View: Component Diagrams.

Module IV

Mobile Agents and  Peer-to-Peer Architectures for Mobile Applications: Introduction, Mobile Agents for Mobile Computing, UML Extensions for Mobile Agents, Applications of Mobile Agents to Mobile Applications and Implementation Tools, Solving Mobile Application Development Problems with Mobile Agents, Techniques for Agent-Based Software, Peer-to-Peer Applications for Mobile Computing.

Module V

Wireless Connectivity and Mobile Applications: Introduction, Quality of Service, Survey of Wireless Networking Technologies, Mobile IP, SMS.

Module VI

Synchronization and Replication of Mobile Data: Introduction, Taxonomy of Replication and Synchronization, Data Replication and Synchronization for Mobile Applications, SyncML, WebDAV, Mobile Agents, Replication, and Synchronization, Using UML to Represent Data Replication and Synchronization Schemes.

Module VII

Mobility and Location-Based Services: Introduction, Data Acquisition of Location Information, GIS, Location Information Modeling, Location-Based Services Applied, Utilizing Location-Based Services with Mobile Applications, Representing Location with UML, Security and Privacy of Location Information, Localization and Internationalization, Latest Developments in Location-Based Efforts.

Text Book: 

REZA B’FAR - Mobile Computing Principles, Cambridge University Press, 2006.

IMCA-7015   CLOUD  COMPUTING [3(3-0-0)]
Module I
Cloud Computing Technologies:

Cloud Computing Fundamentals, Technologies and Applications, Key Enabling Technologies for Virtual Private Clouds, Role of Networks in Cloud Computing, Data-Intensive Technologies for Cloud Computing.

Module II
Cloud Architectures

 Enterprise Knowledge Clouds: Architecture and Technologies, Integration of High-Performance Computing into Cloud Computing Services, Vertical Load Distribution for Cloud Computing via Multiple Implementation Options.

Module III

Cloud Services
Cloud Types and Services, Service Scalability Over the Cloud, Scientific Services on the Cloud, Novel Market-Oriented Dynamic Collaborative Cloud Service Platform.

ModuleIV +V  
Cloud Application

Enterprise Knowledge Clouds: Applications and Solutions, Open Science in the Cloud: Towards a Universal Platform for Scientific and Statistical Computing, Multidimensional Environmental Data Resource Brokering on Computational grids and scientific Clouds, HPC on competitive Cloud Resources.

Module VI
Planning for Cloud

Managing and Securing Cloud Services, Governing the Cloud, Virtualization, Managing Desktops and Devices in the Cloud.

Module VII
Hybrid Computing

Using Hybrid Grid/Cloud Computing Technologies for Environmental Data elastic Storage, Processing, and Provisioning.

Books:
1. Borko Furht Armando Escalante-Hand book of Cloud Computing, Editors, springer Publication.

2. Judith Hurwitz, Robin Bloor, Marcia Kaufman, Fern Halper-Cloud Computing for Dummies, Wiley 
  
Publication.

3. John W. Rittinghouse, JamesF. Ran some -Cloud Computing: Implementation, management and 
  
security,  CRC Press, Taylor and Francis Publication.

IMCA-7017   BIO COMPUTING [3(3-0-0)]
Module I

Introduction: Introduction to Biological Algorithms, Modeling printer, DNA Restriction Mapping , Regulatory Motor finding.

Module II

Genome Rearrangements, Sorting by Reversals, Approximation Algorithms, A Greedy Approach to modify finding, the power of DNA sequence comparison, Longest common subsequences,   Global sequence Alignment, Scoring Alignments, Local Sequence Alignment . Alignment with Gap Penalities, Multiple Alignment.

Module III

Gene Prediction , Statistical Approaches to Gene Prediction, Similarity- Based Approaches to prediction, spliced Alignment, Graphs & Genetics, DNA sequencing , Shortest Superstring Problem, DNA arags as an Alternative Sequence Timeline.

Module IV

Fragment Assembly in DNA Sequencing Protein Sequencing & Identification , The Peptide Sequencing Problem ,Spectrum Graphs, Protein Identification via Database Seanely .

Module V

Combination Pattern Mateling , Clnstering, Hierarerical Clrstering K-means Clrstering, Clnstering & Connected Clignes, Small Parsimony Problem Large Parsiming Problem. 

Module VI

Databases: Characteristics of Bioifnformatics Databases, Categories of Bioinformatics Databases, Navigating Databases Sequenc Database.

Module VII

Tools: Data submission Tools, DataAnalysis Tools, Predictaion Tools Modelling Tools .

Books:

1. Neil C. Jones & P.A. Pevzner- An Introduction to Bioinformatics Algorithms, Ane Book Pvt. 
  
Ltd. 2009

2. Orbita Base , K.K.Thukral – BioInformatics, Oxford University Press 2008

IMCA7019   DIGITAL IMAGE  PROCESSING [3(3-0-0)]
Module I

Introduction : Background, Digital Image Representation, Fundamental Steps in Image Processing, Elements of a Digital Image Processing System.

Digital Image Fundamentals : Elements of Visual Perception, A Simple Image Model, Sampling and Quantization, Some Basic Relationships between Pixels, Imagining Geometry.

Module  II

Image Transforms : Introduction to the Fourier Transform, The Discrete Fourier Transform, Some Properties of the Two-Dimensional Fourier Transform, Other Separable Image Transforms.

Module  III

Image Enhancement : Spatial Domain Methods, Frequency Domain Methods, Some Simple Intensity Transformations, Histogram Processing, Image Subtraction, Image Averaging, Background, Smoothing Filters, Sharpening Filters, Lowpass Filtering, Highpass Filtering, Generation of Spatial Masks from Frequency Domain Specifications.

Modules IV + V

Image Restoring : Degradations Model - Definitions, Degradation Model for Continuous Functions, Diagonalization of Circulant and Block-Circulant Matrices, Circulant Matrices, Block Circulant Matrices, Effects of Diagonalization on the Degradation Model, Algebraic Approach to Restoration, Unconstrained Restoration, Constrained Restoration, Inverse Filtering – Formulation, Removal of Blur Caused by Uniform Linear Motion, Restoration in the Spatial Domain, Geometric Transformation.

Modules VI + VII

Image Compression : Fundamentals – Coding Redundancy, Interpixel Redundancy, Psychovisual Redundancy, Fidelity Criteria. Image Compression Models – The Source Encoder and Decoder, The Channel Encoder and Decoder. Elements of Information Theory – Measuring Information, The Information Channel, Fundamental Coding Theorems, Using Information Theory. Error-Free Compression – Variable-Length Coding, Bit-Plane Coding, Lossless Predictive Coding. Lossy Compression – Lossy Predictive Coding, Transform Coding.

Text Book :

Rafael. C. Gonzalez & Richard E.Woods.- Digital Image Processing, 2nd Edition  Pearson Education, New Delhi - 2006

Reference Books:

1. W.K.Pratt.-Digital Image Processing ,3/e Edn., John Wiley & sons, Inc-2006

2. A.K.Jain.- Fundamentals of Digital Image Processing, PHI, New Delhi- 2006

3. M. Sonka et.al  Image Processing, Analysis and Machine Vision, 2nd Edition , Thomson,    

    
Learning, India Edition-2007.
IMCA-7021   GENETIC ALGORITHM AND SWARM INTELLIGENCE [3(3-0-0)]
Modules I +II

Evolutionary Computation as a Process Modeling tool and its historical perspective. Chromosome representation, encoding, decoding, Genetic operators: Selection, Crossover, Mutation, Elitism, Schema Theorem,  Convergence theorem, real-coded GA, Ordered GA, Steady-state GA, Multi-objective evolutionary algorithms, applications in search and optimization 

Module III

 Mathematical Construction of Genetic Operators. Schema Theorem of John Holland. Variants of Binary Encoded Genetic Algorithms: Micro Genetic Algorithm,  Greedy Genetic Algorithm etc. and their usage in Engineering Problems, 

Module IV 

Uni-modal vs. Multi-modal problems in Genetic Algorithms and their significance in the context of Process Simulation. Handling of Constraints. The role Pareto-optimal problems in engineering design and their solution strategies based upon Genetic Algorithms.

Module V

 Introduction to genetics - based machine learning classifier system, Rule and Message system, Genetic Algorithms and parallel processors

            Module VI

Introduction to Swarm Intelligence (SI) and key principles (e.g., self-organization,stigmergy), natural and artificial examples, computational and embedded SI.Foraging,trail laying/following mechanisms.Open-space, multi-source foraging experiments:biological data and microscopic models.

             Module VII

From real to virtual ants: Ant System (AS), the first combinatorial optimizationalgorithm based on ant trail/following principles. Application to a classical operationalresearch problem: the Travel Salesman Problem (TSP). From AS to Ant ColonyOptimization (ACO).Ant based algorithmsapplied to engineering problems.

Text Book: 

1. David E.Goldberg-Genetic Algorithms in search , Optimization & Machine Learning, Pearson      Education-1989.

2. Swarm Intelligence: From Natural to Artificial Systems", E. Bonabeau, M. Dorigo, and G. Theraulaz .Oxford University Press, 1999
Reference Books:
1. William B. Langdon, Riccardo Poli-Foundations of Genetic Programming
2. P. J. Fleming, A. M. S. Zalzala-Genetic Algorithms in Engineering Systems 
3. David A. Coley-An Introduction to Genetic Algorithms for Scientists and Engineers  
4. C. Eberhart andYuhui Shi. Morgan-Swarm Intelligence,James Kennedy,Russell      
            Kaufmann Publishers.
IMCA-7023   ARTIFICIAL INTELLIGENCE  [3(3-0-0)]
Module I 

Overview of Artificial Intelligence: Definition & Importance of AI.

Knowledge: General Concepts : Introduction, Definition and Importance of Knowledge, Knowledge-Based Systems, Representation of Knowledge, Knowledge Organization, Knowledge Manipulation, Acquisition of Knowledge.

Module  II 

LISP and Other AI Programming Languages : Introduction to LISP : Syntax and Numeric Function, Basic List Manipulation Functions in LISP, Functions, Predicates and Conditionals, Input, Output and Local Variables, Iteration and Recursion, Property  Lists and Arrays, Miscellaneous Topics, PROLOG and Other AI Programming Languages.

Module III

Knowledge Representation : Introduction, Syntax and Semantics for Propositional logic, Syntax and Semantics for FOPL, Properties of Wffs, Conversion to Clausal Form, Inference Rules, The Resolution Principle, No deductive Inference Methods, Representations Using Rules.

Module  IV

Dealing With Inconsistencies and Uncertainties: Introduction, Truth Maintenance Systems, Default Reasoning and the Closed World Assumption, Predicate Completion and Circumscription, Modal and Temporal Logics.

Probabilistic Reasoning : Introduction, Bayesian Probabilistic Inference, Possible World Representations, Dumpster-Shafer Theory, Ad-Hoc Methods.

Module  V 

Structured Knowledge: Graphs, Frames and Related Structures : Introduction, Associative Networks, Frame Structures, Conceptual Dependencies and Scripts.

Object-Oriented Representations : Introduction, Overview of Objects, Classes, Messages and Methods, Simulation Example using an OOS Program.

Module VI

Search and Control Strategies: Introduction, Preliminary Concepts, Examples of Search Problems, Uninformed or Blind Search, Informed Search, Searching And-Or Graphs.

Matching Techniques : Introduction, Structures Used in Matching, Measures for Matching, Matching Like Patterns, Partial Matching.

Module VII

Knowledge Organization and Management: Introduction, Indexing and Retrieval Techniques, Integrating Knowledge in Memory, Memory Organization Systems.

Expert Systems Architectures : Introduction, Rule Based System Architecture, Non-Production System Architecture, Dealing with uncertainty, Knowledge Acquisition and Validation, Knowledge System Building Tools.

Text Book:

Dan W. Patterson - Introduction to Artificial Intelligence and Expert Systems, PHI, New Delhi- 2006.

Reference Books: 
1. E. Rich & K. Knight - Artificial Intelligence, 2nd Edition , TATA MCGRAW HILL , New 
  
Delhi- 2005.

2. P.H. Winston - Artificial Intelligence, 3/e, Pearson Edition, New Delhi-2006.
3. D.W. Rolston,- Principles of AI & Expert System Development, TATA MCGRAW HILL , 
  
New Delhi
IMCA-7025   SYSTEM SIMULATION & MODELING  [3(3-0-0)]
Module I

The concept of a system, System Environment, stochastic Activities, continuous and discrete systems. System Modeling, Types of Modeling, Types, System Studies: Subsystem, A corporate Model, Environment segment, Production Segment, management Segment, full Corporate Model, Types of System study , System Analysis, System Design, System Position.

 Module II

The Technique of simulation, Monte carlo method, comparison of simulation and analytical methods, experimental nature of simulation. types of system simulation, numerical computation technique for continuous & discrete models, distributed lag models, cobweb models, Continuous system models, differential equations, analog computers & methods, hybrid computers, CSSLs, CSMP-III, Feedback Systems,  Simulation of an Autopilot.

Module III

Exponential Growth & decay models, modified exponential growth models, logistic curves, generalization of growth models, system dynamics diagrams, simple system dynamics diagrams, multi segment models, representation of time delays.

Module IV

Stochastic variables, discrete & continuous probability functions, measure of probability functions, numerical evaluation of continuous probability functions, continuous uniformly distributed random numbers, a uniform random numbers generating discrete distributions, non- uniform continuously distributed random numbers, the rejection method. Random numbers Generators: Technique for generating random numbers, Test for random numbers. Random vitiate Generation: Inverse transform technique, exponential distribution, uniform distribution.

Module V

Congestion in systems, arrival patterns, Poisson arrival patterns, the exponential distribution, the Erlang distribution, service times, normal distributions, queuing disciplines, measures of queues.

Module VI

Discrete events, representation of time, generation of arrival patterns, simulation of a telephone system, delayed calls, simulation programming tasks, measuring utilization and occupancy.

Module VII

Introduction to GPSS: GPSS programs, general description , action times, succession of events, choice of paths, simulation  of a Manufacturing shop , cafilities and storage, gathering statics, conditional transfers, Introducttion to Simscript: Simscript programs, Simscript System Concepts, Simscript Program.

Text Books:

1. Geoffrey Gordon- System Simulation, 2nd edition. Pearson Education- 2007.

2. J.Banks, J.S. Carson, Bl Nelson, D.M. Nicol- Discrite- Event System Simulation. 4th Edition, 
  
Pearson Education-2007. 

IMCA-7027   VIRTUAL REALITY AND MODELING [3(3-0-0)]
Module  I
Introduction, What Is Virtual Reality, Goals and Applications of Virtual Reality ,Two Pillars of VR: Presence and 3D Multimodal Interaction , Building a Virtual Reality System 

Module II

Object Modeling, Scene Construction , Object Placement , Multiple Frames of Reference , Re-Expressing Coordinates ,Function and Behavior Modeling

Module III

Performance Estimation and System, Tuning with LOD Models, Presence/Special Effects,  Using Images and Textures.

Module  IV

Creating the Virtual Reality ,Output Display, The Human Visual System, Human Depth Perception and Stereoscopy, Visual Display System, Human Aural System,  Aural Display Systems, Haptics, Stimulation of Other Modalities ,Sensors and Input, Trackers, Event Generators, Sensor Errors and Calibration

Module V

3D Multimodal Interaction Design, 3D Multimodal,  Structured Approach to Interaction/Interface, Metaphors , Interface Design, Multimodality

Modules VI+VII

Handling Collision, Collision Detection with Line Segments, Collision Among Polygonal Models, Bounding Volumes , Building a Bounding Volume, Bounding a Volume Hierarchy, Collision Among Bounding Volumes, Virtual Characters , Form of a Character , Motion Control, Forward Kinematics, Inverse Kinematics

Text Books:
1. Kim, G. J.- Designing Virtual Reality Systems The Structured Approach, First Edition, Springer 
 
Publications

2. Andleig P. K., Thakrar K.- Multimedia Systems Design, Prentice Hall of India,   New Delhi,  India 
  
2004

