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Master of Technology 

(Computer Science & Engineering)

First Semester 

	Code No.
	Subject
	Periods/ week
	Maximum Marks
	Total Marks

	
	
	L/T
	D/P
	Sessional
	University
	

	CS 511
	Data Structures & Algorithm Analysis
	4
	1
	30
	70
	100

	CS 512
	DBMS
	4
	1
	30
	70
	100

	CS 513
	Computer Architecture & Organization
	4
	-
	30
	70
	100

	CS 514
	Mathematical Foundations for Computer Science
	4
	-
	30
	70
	100

	CS 515
	Java Programming and Applications
	4
	1
	30
	70
	100

	CS 516
	Operating System Design
	4
	-
	30
	70
	100

	CS 551
	Data Structures & Algorithms lab 
	0
	3
	25
	50
	75

	CS 552
	DBMS Lab
	0
	3
	25
	50
	75

	CS 553
	Java Programming Lab
	0
	3
	25
	50
	75

	
	TOTAL
	24
	12
	255
	570
	825


Master of Technology 

(Computer Science & Engineering)

Second Semester 

	Code No.
	Subject
	Periods / week
	Maximum Marks
	Total Marks

	
	
	L/T
	D/P
	Sessional
	University
	

	CS 521
	Web Technology
	4
	1
	30
	70
	100

	CS 522
	Computer Networks
	4
	-
	30
	70
	100

	CS 523
	Unix Programming
	4
	1
	30
	70
	100

	CS 524
	Software Engineering 
	4
	1
	30
	70
	100

	CS 525
	Elective - I 
	4
	-
	30
	70
	100

	CS 526
	Elective - II 
	4
	-
	30
	70
	100

	CS 561
	Web Technology Lab 
	0
	3
	25
	50
	75

	CS 562
	Networks Lab
	0
	3
	25
	50
	75

	CS 563
	UNIX Lab (Basing on CS516 & 523)
	0
	3
	25
	50
	75

	
	Total 
	24
	12
	255
	570
	825


One from each of the following is to be selected under each of the electives I & II.
Elective I





Elective II

CS 525 (A) Software Project Management
CS 526 (A) Multimedia Technologies
CS 525 (B) Digital Signal Processing

CS 526 (B) Digital Imaging
CS 525 (C) Soft Computing 


CS 526 (C) Automata Theory & Formal Languages
CS 525 (D) AI and Applications


CS 526 (D) Software Architecture
CS 525 (E) Distributed Systems


CS 526 (E) Genetic Algorithms
Master of Technology 

(Computer Science & Engineering)

Third Semester 

	Code No.
	Subject
	Periods/ week
	Maximum Marks
	Total Marks

	
	
	L/T
	D/P
	Sessional
	University
	

	CS 611
	Object Oriented Analysis & Design
	4
	1
	30
	70
	100

	CS 612
	Cryptography and Network Security 
	4
	1
	30
	70
	100

	CS 613
	Data Warehousing & Data Mining
	4
	-
	30
	70
	100

	CS 614
	Elective – III
	4
	-
	30
	70
	100

	CS 615
	Elective – IV
	4
	-
	30
	70
	100

	CS 651
	Object Oriented Analysis & Design Lab 
	0
	3
	25
	50
	75

	CS 652
	Data Engg. Lab
	0
	3
	25
	50
	75

	CS 653
	Minor Project Work
	0
	6
	25
	50
	75

	
	Total 
	20
	14
	225
	500
	725


One from each of the following is to be selected under each of the electives III & IV.

Elective III




Elective IV

CS 614 (A) Grid Computing


CS 615 (A) Embedded Systems
CS 614 (B) User Interface Design

CS 615 (B) Visualization Techniques
CS 614 (C) High Speed Networks

CS 615 (C) Knowledge Management
CS 614 (D) Language Technologies
CS 615 (D) Compiler Construction
CS 614 (E) Mobile Computing

CS 615 (E) Software Testing 
Master of Technology 

(Computer Science & Engineering)

Fourth Semester

	Paper Code
	Paper
	Maximum Marks


	Total Marks

	
	
	Sessional
	University
	

	CS – 661
	Dissertation
	-
	25
	25

	
	Seminars & Progress Report
	50
	-
	50

	CS – 662
	Comprehensive Viva
	-
	75
	75

	
	TOTAL
	50
	100
	150


CS 511


DATA STRUCTURES & ALGORITHM ANALYSIS 
	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I

Introduction: Algorithms, algorithms as a technology, Analyzing algorithms , Designing algorithms, Asymptotic notations, standard notations, common functions, Recurrences – substitution method, master method.

Data structures: Elementary Data Structures – Linked lists, Stacks, Queues, Hash Tables – Direct address tables, Hash tables, Hash functions, Open addressing, Search Trees – Binary search trees, Red-Black Trees.
Advanced Data Structures: B – Trees, Binomial Heaps, Fibonacci Heaps, Data Structures for Disjoint Sets
UNIT-II

Sorting and order statistics: Merge sort, Quick sort, Heap sort, sorting in linear time, Median and order statistics.

Graph Algorithms: Elementary graph algorithms – Representation of graphs, BFS, DFS, Topological Sort, Strongly connected components, Minimum Spanning Trees – The algorithms of Kruskal and Prim’s.

Single-Source Shortest Paths: The Bellman-Ford algorithm, Single source shortest paths in DAG’s, Dijkstra’s algorithm, All-Pair Shortest paths – Shortest paths and Matrix multiplication, Floyd-Warshall algorithm
UNIT-III

Maximum Flow: Flow networks, The Ford-Fulkerson method, Maximum Bipartite matching.

Advanced Design and Analysis Techniques: Greedy Algorithms – An activity – selection Problem, Elements of greedy strategy, Huffman codes.

Dynamic Programming: Matrix Chain multiplication, Elements of dynamic programming, Optimal Binary Search Trees.

UNIT-IV
String Matching: The naïve string matching algorithm, Rabin-Karp algorithm, Knuth-Morris-Pratt algorithm.

NP-Completeness: Polynomial time, Verification, NP-Completeness and reducibility, NP-Completeness proofs, NP-Complete problems.

TEXT BOOKS:

      1.   Introduction to Algorithms, second edition, T.H.Cormen, C.E.Leiserson,

            R.L.Rivest, and C.Stein,PHI Pvt.Ltd./ Pearson Education

REFERENCE BOOKS:

1. Algorithm Design: Foundations,Analysis and Internet examples, M.T.Goodrich and R.Tomassia,John wiley and sons.

2. Fundamentals of Computer Algorithms,Ellis Horowitz,Satraj Sahni and S.Rajasekharam,Galgotia publications pvt. Ltd.

3. Introduction to Design and Analysis of Algorithms A strategic approach, R.C.T.Lee, S.S.Tseng, R.C.Chang and T.Tsai, Mc Graw Hill.

4. Data structures and Algorithm Analysis in C++, Allen Weiss, Second edition, Pearson education.

5. Design and Analysis of algorithms, Aho, Ullman and Hopcroft, Pearson education.
CS 512




DBMS

	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT – I



            (15 Periods)

1.   Databases and Database Users

2.   Database System Concepts and Architecture 

3.   Data Modeling Using the Entity-Relationship (ER) Model 

4.   The Relational Data Model and Relational Database Constraints

5.   The Relational Algebra

UNIT – II



           (15 Periods)

6.   Functional Dependencies and Normalization for Relational Databases

7.   Introduction to Transaction Processing Concepts and Theory

8. Concurrency Control Techniques 

9. Database Recovery Techniques

UNIT – III



            (17 Periods)

10. Distributed DBMS Concepts and Design




11.    Distributed DBMS-Advanced Concepts

12.    Introduction to Object DBMSs 

13.    Object-Oriented DBMSs-Concepts and Design

14.    Object-Relational DBMS.

UNIT – IV          



  (13 Periods)

15.    Emerging database technologies and applications

16.  XML and Internet Databases
17.     Enhanced data models for advanced applications

TEXT BOOKS :

1. 
Fundamentals of Database  Systems, Ramez Elmasri and Navate Pearson Education, 5th edition (UNIT I,II & IV)

2.  
Database Systems: A practical approach to design, implementation and management-Thomas M Connolly and Carolyn E.Beggf (UNIT III) 
REFERENCES :

1.  
Object-Oriented Database Systems, C.S.R Prabhu, Prentice Hall India.

2. 
Data base Management Systems, Raghurama Krishnan, Johannes Gehrke, TATA McGrawHill 3rd Edition

3. 
Data base System Concepts, Silberschatz, Korth, McGraw hill, V edition.

4. 
Introduction to Database Systems, C.J.Date Pearson Education

5. 
Principles of Distributed Database Systems, Ozsu, 2/e, PHI.
CS 513 


COMPUTER ARCHITECTURE & ORGANIZATION
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT I:










 (18)

BASIC STRUCTURE OF COMPUTERS: Functional unit, Basic OPERATIONAL concepts, Bus structures 

MACHINE INSTRUCTIONS AND PROGRAMS: Numbers, Arithmetic Operations and Characters, Memory locations and addresses, Memory Operations, Instructions and Instruction Sequencing, Addressing Modes, Basic Input/Output Operations, Stacks and Queues, Subroutines, Additional Instructions, Encoding of Machine Instructions

BASIC PROCESSING UNIT:

Some fundamental concepts, Execution of a complete instruction, Multiple –Bus Organization, Hardwired control, Micro programmed control

UNIT II:             







           (15)

ARITHMETIC:

Addition and Subtraction of Signed Numbers, Design of fast adders, Multiplication of Positive numbers, Signed operand multiplication, Fast multiplication, Integer Division, Floating point numbers and operations.

THE MEMORY SYSTEM: Some Basic Concepts, Semiconductor RAM Memories, Read-Only memories, Speed, Size and Cost, Cache Memories, performance Considerations, Virtual memories, Memory management Requirements, Secondary Storage

UNIT III:








          (18)

PIPELINING: Basic Concepts, Data Hazards, Instruction hazards, Influence on Instruction Sets, Data path and Control Considerations, Superscalar Operation, performance Considerations.

PROGRAM AND NETWORK PROPERTIES: Conditions of parallelism, Data and resource Dependences, Hardware and Software parallelism, Program partitioning and scheduling, Grain Size and latency, Program flow mechanisms, Control flow versus data flow, Data 

UNIT IV:                                                                                                          (18)    

MULTI PROCESSORS: Multiprocessor System Interconnect, Cache Coherence and Synchronization Mechanisms, Message-passing Mechanism. 


SCALABLE, MULTI-THREADED AND DATAFLOW ARCHITECTURES: 

Latency-Hiding Techniques, Principles of Multithreading, Scalable and Multithreaded Architectures. flow Architecture, Demand driven mechanisms, Comparisons of flow mechanisms. 

TEXT BOOKS:

1. Computer Organization – Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Fifth Edition, McGraw Hill. 

2. Kai Hwang, "Advanced Computer Architecture"; TMH. 

REFERENCE BOOKS :

1. 
Computer Architecture and Organization-John P. Hayes, Third Edition, McGraw Hill

2. 
Computer Systems Architecture – M. Morris  Mano, Third Edition, Pearson/PHI.

3 
D.A. Patterson and J.L.Hennessey, "Computer organization and Design", Morgan  Kaufmann, 2nd Edition. 

CS 514


MATHEMATICAL FOUNDATIONS FOR COMPUTER SCIENCE

	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I 
Foundations: Sets, Relations & functions, Proof & Problem Solving, Fundamentals of Logic, Logical Inferences, Methods of Proof of an implication, First Order Logic & Other methods of proof, Rules of Inference and quantified propositions, Mathematical Induction.
UNIT-II

Recurrence relations: Generating Functions, Solving recurrence relations, the methods of characteristics roots, undetermined coefficient method.

Relations & Digraphs: Equivalence relations, ordering relations, Lattices & enumerations, Operations on Relations, Paths & Closures, Directed graphs & Adjacency matrices.

UNIT-III
Automata: Introduction to Automata, The central concepts of automata theory - Alphabets, Strings, Languages.

Finite Automata: An Informal picture of finite automata, Deterministic finite automata (DFA) - Definition of DFA, DFA processing strings, Notations for DFA, Extended transition function, the language of DFA, Non deterministic finite automata (NFA) – Definition of NFA, Extended transition function, the language of NFA,Equivalence of DFA and NFA Finite 

Automata with ( transitions: Use of ( - transition, notation for an ( - NFA, Epsilon closures, extended transitions and languages, Applications
UNIT-IV
Regular Expressions and Languages: Regular expressions, finite automata and regular expressions, Algebraic laws of regular expressions, Proving languages are not regular – Pumping lemma for regular languages, Applications of the pumping lemma, Closure Properties of Regular Languages, Equivalence and minimization of automata – Minimization of DFA.

Context Free Grammars: Context Free Grammars, Parse Trees, Constructing parse trees, derivations and parse trees, ambiguous grammars. Context –Free languages - Normal form’s for context- Free grammars, the pumping lemma for context free languages.

Pushdown Automata: Definition of the Pushdown automata, the languages of PDA, Equivalences of PDA’s and CFG’s.
Textbook:
1. Joe L.Mott, Abrabam Kandel & Theodore P.Bakev, ‘Discrete Mathematics for Computer Scientists & Mathematics’ PHI. (UNIT I & II)

2. John.E.Hopcroft, R.Motwani, & Jeffery.D Ullman, “Introduction to Automata Theory,Languages and Computations”, Second Edition, Pearson Education, 2003 (UNIT III & IV)
REFERENCE BOOKS:

1. C.L.Liu, ‘Elements of Discrete Mathematics’

2. Rosen, ‘Discrete Mathematics’ 

3. John E Hopcroft & Jeffery D Ullman’ ‘Introduction to Automata Theory & Languages   

and Computation’, Narosa Publishing House

4. KLP Mishra & N.Chandrasekharan, ‘Theory of Computation’, PHI.

5. Discrete and Combinational Mathematics- An Applied Introduction-5th Edition – 

     Ralph. P.Grimaldi. Pearson Education

6. 2.Discrete Mathematical Structures with applications to computer science Trembly  

J.P. &  Manohar .P, TMH.

CS 515 

JAVA PROGRAMMING AND APPLICATIONS
	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I










(17 Hours)
Introduction: Introduction to java, Features of java,OOP principles, Keywords, constants, variables, data types, dynamic initialization, scope and life time, type conversion and casting, finals, operators & Expressions, control statements, arrays.

Classes and Objects : Concepts,  methods, constructors, usage of static, access control, this key word, garbage collection, overloading, parameter passing mechanisms, nested classes and inner classes.
Inheritance: Basic concepts, access specifires, usage of super key word, method overriding, final methods and classes, abstract classes, dynamic method dispatch, Object class.

Interfaces: Differences between classes and interfaces, defining an interface, implementing interface, variables in interface and extending interfaces.  

Packages: Creating a Package, setting CLASSPATH, Access control protection, importing packages.

Strings: Exploring the String class, String buffer class, Command-line arguments.

Library: Date class, Collection, Enumerations and Wrapper classes.

UNIT-II










 (18 Hours)

Exception Handling: Concepts of Exception handling, types of exceptions, usage of try, catch, throw, throws and finally keywords, Built-in exceptions, creating own exception sub classes.
Multithreading : Concepts of Multithreading, differences between process and thread, thread life cycle, Thread class, Runnable interface, creating multiplethreads, Synchronization, thread priorities, inter thread communication, daemon threads, deadlocks, thread groups.

I/O Streams: Streams, Byte streams, Character streams, File class, File streams.

Applets: Concepts of Applets, life cycle of an applet, creating applets, passing parameters to applets, accessing remote applet, Color class and Graphics class, Handling Image, Animation
UNIT-III










(20 Hours)

Event Handling: Events, Event sources, Event classes, Event Listeners, Delegation event model, handling events.

AWT: AWT Components, windows, canvas, panel, File Dialog boxes, Layout Managers, Event handling model of AWT, Adapter classes,Menu,Menubar.

Swings: swings introduction, JApplet, JFrame and JComponent, Icons and Labels, text fields,buttons – The JButton class, Check boxes, Radio buttons, Combo boxes, Tabbed Panes, Scroll Panes, Trees, and Tables.

UNIT-IV










(20 Hours)

JDBC Conectivity : Jdbc connectivity , types of Jdbc Drivers, connecting to the database, Jdbc Statements, Jdbc Exceptions, Manipulations on the database, Metadata .

Networking: Basics of Networking, InetAddress, URL, URL connection, TCP/IP sockets, Datagrams, java.net package.

TEXT BOOKS:
1. 
The Complete Reference Java J2SE 7th Edition, Herbert Schildt, TMH Publishing Company Ltd, NewDelhi. (UNTI – I and UNIT – II)
2. 
Big Java 2nd Edition, Cay Horstmann, John Wiley and Sons,Pearson Edu.(UNIT–IV)
REFERENCES :

1. 
Java How to Program, Sixth Edition, H.M.Dietel and P.J.Dietel, Pearson Education/PHI

2. 
Core Java 2, Vol 1, Fundamentals, Cay.S.Horstmann and Gary Cornell, Seventh Edition, Pearson Education.

3. 
Core Java 2, Vol 2, Advanced Features, Cay.S.Horstmann and Gary Cornell, Seventh Edition, Pearson Education.

4. 
Beginning in Java 2, Iver Horton, Wrox Publications.
5. 
Java, Somasundaram, Jaico.
6.
Introduction to Java programming, By Y.Daniel Liang,Pearson Publication

CS 516




OPERATING SYSTEM DESIGN
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT I 

Introduction: Operating system, functions, virtual computer.

Hardware Interface:  CPU, Memory and addressing , interrupts, I/O devices.

Operating system interface: System calls , a example of system call  interface, process concept, communication between processes, unix-style process creation, standard input and standard output.

Design  Techniques 1 

Implementing processes: Architecture of simple operating system and its implementation , implementation of processes.

UNIT II

Parallel Systems:   Parallel hardware , operating system for a two processor system, race condition, atomic actions, Multiprocessor  operating system, threads, implementation of mutual  exclusion, variety of computer models.

Interprocess communication patterns : Mutual exclusion , signaling , Rendezvous, producer-consumer, client - server, data base asccess and update .

Processes : Everyday scheduling, preemptive scheduling methods, policy versus mechanism in scheduling, scheduling in Real operating systems, Deadlock , conditions for deadlock to occur, deadlock prevention, avoidance, Recovery, synchronization, semaphores.

Design  Techniques  II  

UNIT III 

Memory management:  Linking and loading a process, variations in program loading, Dynamic memory  allocation , keeping track of blocks , allocation of free blocks, Multi- programming issues, memory protection, memory management system calls.

Virtual memory :  fragmentation and compaction , dealing with fragmentation , swapping, overlays, implementing virtual memory , virtual memory management, Daemons  and events. 

Vitual memory systems: page replacement algorithms, Thrashing and load control, paging, dealing with large page tables, virtual memory with Demand paging and segmentation, segmentation with paging, examples of virtual memory systems.

Design  Techniques III 

UNIT IV

I/O Devices: Devices and  controllers, terminal devices, communication devices, Disk devices, tape devices, CD devices.

I/O systems :   I/O system software , Disk device driver access strategies, generalized disk device drivers, disk caching.

File systems : Need for files, file abstraction , file naming, file system objects and operations, file system implementation, file accessing methods.

File system organization : file system organization, file descriptors, file blocks on disk, file system optimization and Realiability.

Design Techniques IV

TEXT BOOK:

Operating systems.  A  Design oriented Approach by  Charless  Crowly , TaTa McGraw – Hill.

REFERENCES : 

1. Modern Operating Systems – Second  Edition  Tanenbaum, PHI.

2. Operating system concepts  - Silberschatz & Galvin, Jhon Wiley  & sons(Asia) Pvt. Ltd.

CS 551 


DATA STRUCTURES & ALGORITHMS LAB

	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


List of Laboratory Experiments:

(Implement the Following Lab experiments Using ‘C’ Language)

1. Write a C Program to implement the sorting techniques:

a) Merge sort

b) Heap sort


c) Quick Sort

2. Write a C program to implement the Topological sorting Technique.

3. Write a C Program to implement the Hashing Techniques:

a) Open addressing

b) Separate Chaining

4. Write a C program to implement the Graph traversal techniques:

a) BFS

b) DFS

5. Write a C program to implement the Minimal Spanning Trees algorithms:

a) Kruskal

b) Prims

6. Write a C program to implement the Single –Source Shortest Paths algorithms :

a) Dijkstra’s

b) Bellman-Ford

c) Floyd’s

7. Write a C program to implement the Binary Searching Tree ADT:

a) Insertion
b) Deletion
c) Traversal Techniques

8. Write a C program to implement the Red-Block Tree ADT:

a) Insertion
b) Deletion
c) Print

9. Write a C program to implement the Disjoint Sets operations using Linked list representations.

10.  Write a C program to implement the Optimal Binary Search Tree using Dynamic programming method.

11. Write a C program to implement the String matching algorithms:

a) Rabin-Karp

b) Knuth-Morris-Pratt

CS 552 DBMS LABORATORY (USING

ORACLE: SQL*PLUS, FORMS & REPORT TOOLS)

	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


I. Simple queries: selection, projection, sorting on a simple table

i. Small-large number of attributes

ii. Distinct output values

iii. Renaming attributes

iv. Computed attributes

v. Simple-complex conditions (AND, OR, NOT)

vi. Partial Matching operators (LIKE,  %,  _,  *,  ?)

vii. ASC-DESC ordering combinations

viii. Checking for Nulls

II. Multi-table queries(JOIN OPERATIONS) 
i. Simple joins (no INNER JOIN)

ii. Aliasing tables – Full/Partial name qualification

iii. Inner-joins (two and more (different) tables)

iv. Inner-recursive-joins (joining to itself)

v. Outer-joins (restrictions as part of the WHERE and ON clauses)

vi. Using where & having clauses

III. Nested queries

i. In, Not In

ii. Exists, Not Exists

iii. Dynamic relations (as part of SELECT, FROM, and WHERE clauses)

IV. Set Oriented Operations

i. Union

ii. Difference

iii. Intersection

iv. Division

V. DDL & TCL Commands.
i. Creating objects: tables, views, users, sequences, Collections etc.

ii. Privilege management through the Grant/Revoke commands

iii. Transaction processing using Commit/Rollback
iv. Save points.
VI. PL/SQL Programming I 

i. Programs using named and unnamed blocks

ii. Programs using Cursors, Cursor loops and records

VII. PL/SQL Programming II

i. Creating stored procedures, functions and packages

ii. Error handling and Exception

iii. Triggers and auditing triggers

VIII. User Defined Types

i. Creating Objects
ii. Creating User Defined Operators
IX. Forms designing 

X. Generating Reports

XI. Data base creation using schema builder

XII. Query execution using query builder

TEXT BOOKS:
1. 
Oracle Database 10g The Complete Reference by Kevin Loney, Tata McGraw-Hill Publishing Company Limited.

2. 
Oracle 9i PL/SQL Programming by Scott Urman, Tata McGraw-Hill Publishing Company Limited.
3. 
Simplified Approach to Oracle by Parteek Bhatia, Sanjiv Datta, Ranjit Singh, Kalyani Publishers.

CS 553 


JAVA PROGRAMMING LAB

	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


1. Write a java program to demonstrate method overloading and method overriding.

2. Write a java program to demonstrate finals, blank finals, final methods, and final classes.

3. Write a java program to synchronous producer and consumer problem.

4. Write a java program to implement multiple inheritance.

5. Write a program to demonstrate packages.

6. Write a java program to implement stack by using  exceptions .

7. Write an applet program to demonstrate Graphics class.
8. Write an application  program to animate a picture.

9. Write GUI application which uses awt components to design an online application form by using label, button, text filed, text area, choice, checkbox, checkbox group .

10. Write a program to demonstrate MouseListener, MouseMotionListener, KeyboardListener, ActionListener, ItemListener.

11. Develop swing application which uses JTree, Jtable, JComboBox.

12. Write a JDBC Application to implement DDL and DML commands.

13. Write a program to implement client/server applications by using TCP protocol.

14. Write a program to implement client/server applications by using UDP protocol.

CS 521 


       WEB TECHNOLOGY
	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


Unit I









(16 Hours)

Introduction to XHTML 

Cascading Style Sheets (CSS) 

JavaScript: Introduction to Scripting 

Control Statements, Part 1 

Control Statements, Part 2 

Functions 

Arrays 

Objects 

Unit II









(18 Hours)

Dynamic HTML: Object Model and Collections 

Dynamic HTML: Event Model 

XML, RSS 

Unit III








(16 Hours)

Web Servers (IIS and Apache)

Ruby and Ruby on Rails

Java Servlets

Unit IV








(16 Hours)

Java Server  Pages 

Enterprise JavaBeans

Java Server Faces

Text Books:

Harvey M. Deitel and Paul J. Deitel, “Internet & World Wide Web How to Program”, 4/e, Pearson Education.

References:

1. Jason Cranford Teague “Visual Quick Start Guide CSS, DHTML & AJAX”, 4e, “Pearson Education.

2. Tom Nerino Doli smith “JavaScript & AJAX for the web” Pearson Education 2007.

3. Dreamtech Software Team “Java Server Programming” Dreamtech Press.

4. James McGovern, et.all “J2EE Bible”.
5. Bill Dudney, Johathan lehr, Bill Willies, Lery Mattingly “Mastering Java Server Faces” Wiely India 2006.

CS 522 


       COMPUTER NETWORKS
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I                                                                                            
(16Hours)
Introduction: Uses of Computer Networks, Network Hardware, Network Software, Reference Models.
Physical Layer: The theoretical basis for data communications, Guided transmission media, wireless transmission.
Data Link Layer: Data link layer design issues, Error detection and correction Elementary data link protocols, sliding window protocols.

UNIT –II 









(16 Hours) 

Medium Access Sub Layer: Channel allocation problem, multiple access protocols, Ethernet, Bluetooth, Data link layer switching.

Network Layer: Network Layer Design Issues, Routing Algorithms Congestion Control Algorithms, Quality of Service, Internet working.

UNIT-III                                                                                          
(14 Hours)

The Network Layer: The Network layer in the Internet.
The Transport Layer: The Transport Service, Elements of Transport Protocols, Simple transport Protocol, The Internet Transport Protocols: TCP & UDP.
UNIT-IV  









(14 Hours)
Application Layer: The Domain Name System(DNS),  Electronic Mail, World Wide Web, Multimedia.
TEXT BOOK:
1.
Andrew S Tanenbaum, “Computer Networks”, by Pearson Education, 4th Edition.

REFERENCE BOOKS:
1. Kurose & Ross, “COMPUTER NETWORKS” – A Top-down approach featuring the Internet”, Pearson Education – Alberto Leon – Garciak.

2. Leon-Gartia, Indra Widjaja, “Communication Networks Fundamental Concepts and Key Architectures”, TMH.

CS 523


   
UNIX PROGRAMMING
	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT I









(18 periods)

Introduction to unix : Unix architecture , Features of Unix, Vi editor.

Directory Related utilities- pwd, mkdir, ls, cd , rmdir.

File Handling and Text Processing utilities- cp, mv, rm, ln, unlink, lp, cat, more, pg , head, tail, sort ,nl, grep, egrep, fgrep, cut, paste, join, tee, w ,chgrp, chmod, chown, find, cmp, diff, uniq, tr.

Disk utilities,Backup and other utilities- du, df, mount, unmount, umask, ulimit, tar, cpio, dump , who, mail, compress, uncompress, gzip, gunzip, crypt, sed, tty,

Networking utilities – finger, telnet, rlogin, ftp, rcp, write, talk, wall.

Programmable text processing: awk -  awk programs, accessing individual fields, Begin and end, operators, variables, control structures, extended regular expressions, condition Ranges, field separators, Build – in functions.

UNIT-II









 (20 periods)

Bourne Shell programming:   Shell, functions of the shell , Meta characters, Input redirection,  Output redirection,  pipes,  shell as programming language,  shell variables, predefined local variables, predefined environment variables, Arithmetic, conditional expressions, control structures, positional parameters, passing command line arguments, Built – in Shell commands and shell programs.

Unix Internals: Kernel Basics, File System, Process Management.

UNIT-III








 (18 periods)
File management system calls :  Regular file management system calls – open( ), read( ), write(), lseek( ), Close(),unlink( ),stat( ), getdents( ). Miscellaneous file management system calls – chown( ) and fchown( ), chmod( ) and fchmod( ), dup( ) and dup2( ), fcntl( ), ioctl( ), link( ), mknod( ), sync( ), truncate( ) and ftruncate( ).

Process Management:  Creating a new process – fork( ),orphan processes, terminating a process – exit( ), zombie processes, waiting for child – wait( ), Differentiating a process – exec( ), changing directories – chdir( ), changing priorities- nice( ), Accessing user and Group ID’s  , file locking – deadlocks.

UNIT IV








(18 periods)

Signals:  The defined signals, A list f signals, terminal signals, Requesting on  Alarm signal – alarm( ), handling signals – signal( ), protecting critical code and chaining interrupt handlers, sending signals – kill( ), Death of children, suspending and  Resuming processes, process Group’s and control terminals.

Inter process communication:  Pipes, Sockets, shared memory, semaphores.

Text Book:
1 
“Unix for programmers and users” 3rd edition by Graham Glass, King Ables, Pearson Education.

Reference Books:
1. 
“Advanced programming in the unix environment” w- Richard Stevens 2nd Edition Pearson education.
2. 
“Unix programming environment”, Kernighan and pike, Pearson education.

3. 
“Your unix the ultimate guide” Sumitabha  Das, TMH 2nd edition.

4. 
“Advanced unix programming” by Marc J. Rochkind, 2nd edition Pearson Education.

CS 524 


       SOFTWARE ENGINEERING

	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I

INTRODUCTION TO SOFTWARE ENGINEERING: The Evolving Role of Software, Software, The Changing Nature of Software, Legacy Software, Software Myths. 

A GENERIC VIEW OF PROCESS: Software Engineering - A Layered Technology, A Process Framework, The CMMI, Process Patterns, Process Assessment, Personal and Team Process Models. 

PROCESS MODELS: Prescriptive Models, The Waterfall Model, Incremental Process Models, Evolutionary Models, The Unified Process.

AN AGILE VIEW OF PROCESS: What Is Agility?, What Is an Agile Process?, Agile Process Models.

UNIT-II
SOFTWARE REQUIREMENTS: Functional and non-functional requirements, User requirements, System requirements, Interface specification, the software requirements document. 

REQUIREMENTS ENGINEERING PROCESS: Feasibility studies, Requirements Elicitation and analysis, Requirements Validation, Requirements management. 

SYSTEM MODELS: Context Models, Behavioral models, Data models, Object models, structured methods.

UNIT -III

DESIGN ENGINEERING: Design Process, Design Quality, Design Concepts, the Design Model. 

CREATING AN ARCHITECTURAL DESIGN: Software Architecture, Data Design, Architectural Styles and Patterns, Architectural Design. 

OBJECT ORIENTED DESIGN: Objects and object classes, An Object Oriented design process, Design evolution. 
PERFORMING USER INTERFACE DESIGN: The Golden Rules, User Interface Analysis and Design, Interface Analysis, Interface Design  Steps, Design Evaluation
UNIT -IV

TESTING STRATEGIES: A Strategic Approach to software testing, Test strategies for Conventional Software, Black-Box and White-Box Testing, White-Box Testing, Validation Testing, System Testing, the art of Debugging.

PRODUCT METRICS: Software Quality, Metrics for the Analysis Model, Metrics for the Design Model, Metrics for Source Code, Metrics for Testing, Metrics for Maintenance.

PLANS FOR TESTING: Snooping for information, Coping with complexity through teaming, Testing plan focus areas, Testing for recoverability, Planning for troubles.

Textbooks: 

1) Roger S.Pressman, 'Software Engineering – A Practitioner's Approach', Sixth Edition, 

McGraw- Hill International. 

2) Ian Somerville, “Software Engineering”, 7th Edition, Pearson Education.

Reference Books: 

1. K.K.Agarwal & Yogesh Singh, 'Software Engineering', New Age International Publishers.

2. James F.Peters, Witold Pedrycz, “Software Engineering, an Engineering Approach”, John Wiley.

3. Shely Cashman Rosenblatt, “Systems Analysis and Design”, Thomson Publications.

4. Waman S Jawadekar, “Software Engineering Principles and Practice”, TMH.

CS 525 (A)


SOFTWARE PROJECT MANAGEMENT 
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


1.
Basic Concepts






       
9

 Product, Process and Project – Definition – Product Life Cycle – Project Life Cycle Models.

2.
Formal Process Models And Their Use




9

Definition and Format model for a process – The ISO 9001 and CMM   Models and their relevance to Project Management – Other Emerging Models like People CMM.

3.
Umbrella Activities In Projects  




   
9

Metrics – Configuration Management – Software Quality Assurance – Risk Analysis.

4.        In Stream Activities In Projects        




9

Project Initiation – Project Planning – Execution and Tracking – Project Wind up – Concept of Process/Project Database.

5.
Engineering And People Issues In Project Management  

     
9

Phases (Requirements, Design, Development, Testing , Maintenance, Deployment) – Engineering Activities and Management Issues in Each Phase – Special Considerations in Project Management for India and Geographical Distribution Issues.

                    








TOTAL=45

References:

1.       
Ramesh, Gopalaswamy, "Managing Global Projects", Tata McGraw Hill, 2001.

2.       
Humphrey,Watts,”Managing the Software Process “,Addison Wesley,1986.

3.       
Pressman,Roger,”Software Engineering”,A Practitioner’s approach.McGraw  Hill,1997.

4.        Bob Hughes and Mike Cotterell,”Software Project Management”.

5.  
Wheelwright and Clark, “Revolutionising product development”, The Free Press, 1993.
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DIGITAL SIGNAL PROCESSING
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


Unit-I










(20 Periods)
Introduction: Signals, Systems and Signal Processing, Classification of Signals, The Concept of Frequency in Continuous Time and Discrete-Time Signals.

Discrete-Time Signals And Systems: Discrete-Time Signals, Discrete-Time Systems, Analysis of Discrete-Time Linear Time Invariant systems, Discrete-Time Systems described by Difference Equations.

The Z-Transform And Its Application To The Analysis Of Lti Systems: 

The z-transform and its application to the Analysis of Linear Time Invariant Systems.
Unit-II










(10 Periods)
Frequency Analysis of Signals: Frequency Domain Analysis of Linear Time Invariant Systems.
Unit-III









(20 Periods)
Linear Time Invariant Systems Discrete – Time systems in Transform Domain: Transfer Function classification based on magnitude characteristics, Transfer Function classification based on Phase characteristics, type of Linear Phase Transfer functions, simple digital filters, complimentary transfer functions, Inverse Systems, System identification.
Digital Filter Structures: Block diagram representations, Equivalent structures, basic FIR digital filter structures, basic IIR digital filter structures, all pass filters.
Unit-IV









(15 Periods)
IIR digital filter design, preliminary considerations, bilinear transformation method of IIR filter design, IIR design filters, design of low pass, design of high pass, band pass and IIR design filters of band stop, spectral transformations of IIR filters.

FIR design Filter Design: Preliminary considerations FIR filter design based on windowed Fourier series design of minimum phase FIR filters, design of computationally efficient FIR filters.
Text book: 

1.
Proakis, “Digital Signal Processing”, 4th Edition, Pearson.
2.
Sanjit K. Mitra, “Digital Signal Processing: A Computer based approach” TMH, Third Edition.
References: 
1.
Monson H. Mayes, “Schaum’s Outline of Digital Signal Processing”, McGraw Hill, 1999.
2.
Richard W. Hamming, “Digital Filters”, Dover Pubns, 1998.

3.
Lars Wanhammar, “DSP Integrated Circuits”, Academic Press, First Edition, 1999.
4.
Simon S.Haykin, “Adaptive Filter Theory”, Prentice Hall, 3rd Edition.
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SOFT COMPUTING

	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


Neural Networks:

History, overview of biological Neuro-system, Mathematical Models of Neurons, ANN architecture, Learning rules, Learning Paradigms-Supervised, Unsupervised and reinforcement Learning, ANN training Algorithms-perceptions, Training rules, Delta, Back Propagation Algorithm, Multilayer Perceptron Model, Hopfield Networks, Associative Memories, Applications of Artificial Neural Networks.

Fuzzy Logic: 

Introduction to Fuzzy Logic, Classical and Fuzzy Sets: Overview of Classical Sets, Membership Function, Fuzzy rule generation.

Operations on Fuzzy Sets: 

Compliment, Intersections, Unions, Combinations of Operations, Aggregation Operations.

Fuzzy Arithmetic: 

Fuzzy Numbers, Linguistic Variables, Arithmetic Operations on Intervals & Numbers, Lattice of Fuzzy Numbers, Fuzzy Equations.

Fuzzy Logic: 

Classical Logic, Multivalued Logics, Fuzzy Propositions, Fuzzy Qualifiers, Linguistic Hedges.

Uncertainty based Information: 

Information & Uncertainty, Nonspecificity of Fuzzy & Crisp Sets, Fuzziness of Fuzzy Sets.

Introduction of Neuro-Fuzzy Systems:

Architecture of Neuro Fuzzy Networks.

Application of Fuzzy Logic:

 Medicine, Economics etc.

Genetic Algorithm:

An Overview, GA in problem solving, Implementation of GA

Text:

1.
“An Introduction to Neural Networks”, Anderson J.A., PHI, 1999.

2.
“Introduction to the Theory of Neural Computation”, Hertz J. Krogh, R.G. Palmer, Addison-Wesley, California, 1991.

3.
“Fuzzy Sets & Fuzzy Logic”, G.J. Klir & B. Yuan, PHI, 1995.

4.
“An Introduction to Genetic Algorithm”, Melanie Mitchell, PHI, 1998.

Reference:

1.
“Neural Networks-A Comprehensive Foundations”, Prentice-Hall International, New Jersey, 1999.

2.
“Neural Networks: Algorithms, Applications and Programming Techniques”, Freeman J.A. & D.M. Skapura, Addison Wesley, Reading, Mass, (1992).
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    AI AND APPLICATIONS
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT- I








(15 periods)

Introduction: Intelligent Agents – Agents and environments – Good behavior – The nature of environments – structure of agents – Problem Solving – problem solving agents – example problems – searching for solutions – uniformed search strategies – avoiding repeated states – searching with partial information.

Searching Techniues: Informed search strategies – heuristic function – local search algorithms and optimistic problems – local search in continuous spaces – online search agents and unknown environments – Constraint satisfaction problems (CSP).
UNIT- II








(16 periods)

Advanced Search Techniques: Backtracking search and Local search – Structure of problems – Adversarial Search – Games – Optimal decisions in games – Alpha – Beta Pruning – imperfect real-time decision – games that include an element of chance.
Knowledge Representation: First order logic – syntax and semantics – Using first order logic – Knowledge engineering – Inference – prepositional versus first order logic – unification and lifting – forward chaining – backward chaining – Resolution – Knowledge representation – Ontological Engineering – Categories and objects – Actions – Simulation and events – Mental events and mental objects.
UNIT- III








(15 periods)

Learning: Learning from observations – forms of learning – Inductive learning – Learning decision trees – Ensemble learning – Knowledge in learning – Logical formulation of learning – Explanation based learning – Learning using relevant information – Inductive logic programming – Statistical learning methods – Learning with complete data – Learning with hidden variable – EM algorithm – Instance based learning – Neural networks – Reinforcement learning – Passive reinforcement learning – Active reinforcement learning – Generalization in reinforcement learning.
UNIT- IV:








(14 periods)

Applications: Communication – Communication as action – Formal grammar for a fragment of English – Syntactic analysis – Augmented grammars – Semantic interpretation – Ambiguity and disambiguation – Discourse understanding – Grammar induction – Probabilistic language processing – Probabilistic language models – Information retrieval – Information Extraction – Machine translation.
Text book:
1. 
Stuart Russell, Peter Norvig, “Artificial Intelligence – A Modern Approach”, Second Edition, Pearson Education / Prentice Hall of India, 2004.
Reference books:
1. Nils J.Nilsson, “Artificial Intelligence: A new Synthesis”, Harcourt Asia Pvt.Ltd., 2000.
2. Elain Rich and Kevin Knight, “Artificial Intelligence”, 2nd Edition, TMH, 2003.
3. George F.Luger, “Artificial Intelligence – Structures and Strategies for Complex Problem Solving”, Pearson Education / PHI, 2002.
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    DISRIBUTED SYSTEMS

	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT- I








(12 Hours)

Introduction: Definition of a Distributed System, Goals, Hardware Concepts, Software Concepts, The Client-Server Model.

Communication: Remote Procedure Call- Basic RPC Operation, Parameter Passing, Extended RPC Models, Remote Object Invocation - Distributed Objects, Binding a Client to an Object, Static versus Dynamic Remote Method Invocations, Parameter Passing.

Message-Oriented Communication:-Persistence and Synchronicity in Communication, Message Oriented Transient and Persistent Communication.

UNIT- II








(18 Hours)

Processes:- Threads, Clients, Servers, Code Migration

Naming: Naming Entities -Names, Identifiers and Addresses, Name Resolution, The Implementation of a Name Space. Locating  Mobile Entities, Removing Unreferenced Entities 

UNIT- III








(18 Hours)

Synchronization: Clock Synchronization. Logical Clocks, Election Algorithms, Mutual Exclusion.

Consistency and Replication: Introduction, Data- Centric Consistency Models, Client –Centric Consistency Models, Distribution  Protocols,  Consistency Protocols.

UNIT- IV:








(12 Hours)

Fault tolerance:-Introduction to Fault Tolerance, Process Resilence, Reliable Client-Server Communication, Reliable Group Communication, Distributed Commit, Recovery.

Distributed File Systems:-Sun Network File System, The Coda File System.

Text book:

1. 
Andrew S.Tanenbaum, Maarten Van Steen “Distributed Systems: principles and paradigms”, 2002, Pearson Education/PHI.

Reference books:

1. Coulouris, Dollimore,Kindberg,“Distributed Systems-Concepts and Design” 3rd edition, Pearson Education.

2. Mukesh, Singhal & Niranjan G.Shivarathri, “Advanced Concepts in Operating Systems”, TMH.

3. Sinha, “Distributed Operating System – Concepts and Design”, PHI.
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MULTIMEDIA TECHNOLOGY
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT I









(15 periods)

1. Multimedia Communications

2. Multimedia Information Representation 

3. Text and Image Compression 

4. Audio and Video Compression
UNIT II








(20 periods)
5. Standards for Multimedia Communications 

6. Circuit-switched networks 

7. Enterprise Networks 
8. The Internet 
UNIT III








(22 periods)

9. Broadband ATM Networks 

10. Entertainment Networks and High-Speed Modems 

11. Transport Protocols 
12. Internet Applications & WWW

UNIT IV








(15 periods)

13. Qualityofservice (QoS) Provision
14. General QoS Mapping Framework

15. Packet-Forwarding Mechanism with Static QoS Mapping
16. Dynamic QoS Mapping Control for CM Streaming
TEXT BOOKS: 

1. “Multimedia Communications: Applications, Networks, Protocols and Standards”, Fred Halsall, Addison-Wesley , 2001.

2. “Quality of Service for Intenet Multimedia”, Jitae Shin, Daniel C. Lee, C.C. Jay Kuo, Prentice Hall, 2004. 

TEXT REFERENCES:

1. “Understanding Networked Multimedia”, Fluckiger, Prentice Hall, 1996.

2. “Mastering Internet Video: A Guide to Streaming and On-Demand Video”, Damien Stolarz, Addison-Wesley, 2005.

3. “Multimedia Wireless Networks: Technologies, Standards and QoS”, Aura Ganz Zvi Ganz, Kitti Wongthavarawat, Prentice Hall, 2004.

4. “RTP: Audio and Video for the Internet”, Colin Perkins, Addison-Wesley, 2003.
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DIGITAL IMAGING
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I










(10 periods)
The digitized image and its properties: Basic concepts, Image digitization, Digital image properties.
Image pre-processing: Pixel brightness transformations, Geometric transformations, Local preprocessing, Image smoothing, Edge detectors, Zero-crossings of the second derivative, Canny edge detection, Other local pre-processing operators, Adaptive neighbor hood pre-processing, Image restoration.
UNIT-II










(20 periods)
Segmentation: Thresholding, Threshold detection methods, Optimal threshold, Multi-spectral threshold, Edge-based segmentation, Edge image thresholding, Edge relaxation, border tracing, Border detection as graph searching, Hough transforms, Region construction from borders, Region-based segmentation.
Shape representation and description: Region identification, Counter-based shape representation and description, Chain codes, Simple geometric border representation, Fourier transformations of boundaries, Boundary description using segment sequences, B-Spline representation other countour-based shape description approaches, Region-based shape description and description, Simple scalr region descriptors, Moments, Convex hull.
UNIT-III









(20 periods)
Object recognition: Knowledge representation, Statistical pattern recognition, Neural nets, Recognition as graph matching, Fuzzy systems.
Mathematical morphology: Basic morphological concepts, Four morphological principles, Binary dilation and erosion gray-scale dilation and erosion, Top hat transformation, Skeletons and object marking, Granulometry, Morphological segmentation and watersheds.
UNIT-IV









(15 periods)
Image data compression: Image data properties, Discrete image transforms in image data compression, Predictive compression methods, Hierarchical and progressive compression methods, Other techniques, Coding, JPEG and MPEG image compression.
Texture: Statistical texture description, Syntactic texture description methods, Hybrid texture description methods, Texture recognition method application.
TEXT BOOKS:

1. Milan Sonka, Vaclav Hlavac, Roger Boyle Image Processing.  Analysis and Machine Vision (Second Edition).
REFERENCE BOOKS:

1. Rafael C.Gonzalez, Richard E.Woods, ‘Digital Image Processing’ Addison Wesley Pubs (Second Edition.
2. A.K.Jain, ‘Fundamentals of Digital Image Processing’, PHI.
3. Philips, ‘Image Processing in C’, BPB Publications.

CS 526 (C)

AUTOMATA THEORY & FORMAL LANGUAGES
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT – I

 







(18 periods)

Automata: Introduction to Automata, The central concepts of automata theory - Alphabets, Strings, Languages.

Finite Automata: An Informal picture of finite automata, Deterministic finite automata (DFA) - Definition of DFA, DFA processing strings, Notations for DFA, Extended transition function, the language of DFA, Non deterministic finite automata (NFA) – Definition of NFA, Extended transition function, the language of NFA,Equivalence of DFA and NFA Finite 

Automata with ( transitions: Use of ( - transition, notation for an ( - NFA, Epsilon closures, extended transitions and languages, Applications.

UNIT – II








 
(15 periods)

Regular Expressions and Languages: Regular expressions, finite automata and regular expressions, Algebraic laws of regular expressions.

Properties of Regular Languages: Proving languages are not regular – Pumping lemma for regular languages, Applications of the pumping lemma, Closure Properties of Regular Languages, Equivalence and minimization of automata – Minimization of DFA

UNIT – III








 
(18 periods)

(Construction based treatment & proofs are excluded)

Context Free Grammars: Context Free Grammars, Parse Trees, Constructing parse trees, derivations and parse trees, ambiguous grammars.

Pushdown Automata: Definition of the Pushdown automata, the languages of PDA, Equivalences of PDA’s and CFG’s.
Context free languages:  Normal form’s for context- Free grammars, the pumping lemma for context free languages.

UNIT – IV








 
(15 periods)

Properties of Context free languages: closure properties for context free languages, Decision properties for CFL’s.

Introduction to Turing Machines: The Turing Machine, programming techniques for Turing machines.

Undecidability: a language that is not recursively enumerable, an undecidable problem that is RE, Undecidability problems about TM, Post’s Correspondence problem.

Textbook:

1. John.E.Hopcroft, R.Motwani, & Jeffery.D Ullman, “Introduction to Automata Theory,Languages and Computations”, Second Edition, Pearson Education, 2003
Reference Books:

1. Cohen, ‘Computer Theory’,  

2. KLP Mishra & N.Chandrasekharan, ‘Theory of Computation’, PHI.

3.  H.R.Lewis, C.H.Papadimitriou, “Elements of The theory of Computation”, Second Edition, Pearson Education, 2003. 

4. J.Martin, “Introduction to Languages and the Theory of Computation”, Third Edition, Tata McGraw Hill, 2003.

5. Micheal Sipser, “Introduction of the Theory and Computation”, Thomson Brokecole, 1997.

6. Ragade, “Automata and Theoretical Computer Science”, First Edition, Pearson Education, 2004.
7. John E Hopcroft & Jeffery D Ullman’ ‘Introduction to Automata Theory & Languages and Computation’, Narosa Publishing House.
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SOFTWARE ARCHITECTURE
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I

Introduction, Architectural styles – pipes and filters, Data abstraction and object-oriented organization, Event-based implicit invocation, Layered systems, Repositories, Interpreters, Process control, Other familiar architectures, Heterogeneous architectures.

Shared information systems – Database integration, integration in software development environments, Integration in the design of buildings, Architectures for shared information systems

UNIT-II

Architectural design guidance – Guidance for user-interface architecture, Quantified design space

Formal models and specification – Value of architectural formalism, Formalizing architecture of a specific system, Formalizing an architectural style, Formalizing an architectural design space, Toward a theory of software architecture 

UNIT-III

Architectural Patterns- Introduction, From mud to structure, Distributed systems, Interactive systems, Adaptable systems

UNIT-IV

Design  Patterns – Introduction, Structural decomposition, Organization of work, Access control, Management, Communication

UNIT-V

Idioms – Introduction, What  can Idioms provide ?,  Idioms and style, Where can you find idioms.
Patterns and Software Architecture- Introduction, Patterns in Software architectures, Enabling techniques for software architecture, Non-functional properties of software architecture.

TEXT BOOKS:

1. Mary Shaw and David Garlan, Software Architecture- Perspectives on an Emerging Discipline, Prentice-Hall of India, 2004 ( Chapters 1, 2 and 4 for Unit I;   5 and 6 for Unit II)

2. Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad and Michael Stal, Pattern-Oriented Software architecture : A system of patterns – Volumes1, John-Wiley, 2001 ( Chapters 1 and 2 for Unit III;  3 for Unit 4; 4 and 6 for Unit V)

REFERENCE BOOKS:

1. Len Bass, Paul Clements and Rick Kazman, Software Architecture in Practice, second Edition, Pearson Education Asia, 2005

2. Erich Gamma, Richard Helm, Ralph Johnson and John Vlissides, Design Patterns : Elements of Reusable Object-Oriented Software, Pearson Education Asia, 2005
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GENETIC ALGORITHMS
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I

1.
Fundamentals of Genetic Algorithms.
2.
Genetic Modeling.

UNIT-II

3.
Genetic Algorithms Revisited: Mathematical Foundations.
4.
Computer Implementation of Genetic Algorithms.
UNIT-III

5.
Applications of Genetic Algorithms.

6.
Advanced Operators & Techniques in Genetic Search.
UNIT-IV

7.
Introduction to Genetic Based Machine Learning.
8.
Applications of Genetic based Machine Learning.

TEXT BOOKS:

1.
S.Rajasekharan, and G.A.Vijaya Lakshmi Pai, Neural Networks, Fuzzy_Logic and Genetic Algorithms - Synthesis and Applications, PHI (2004) (Unit-I).

2.
David E.Goldberg ‘Genetic Algorithms’ in search, optimization & Machine Learning, Pearson Education (Unit II, III & IV).
CS 561


      WEB TECHNOLOGY LAB
	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


Laboratory Programs

1. Write a program to develop a Java Bean component.

2. Write a distributed application using RMI.

3. Create a stateless CORBA object application using the RMI-IIOP. 
4. Write a program to implement Entity Bean.

5. Write a program to implement Session Bean.

6. Design a distributed application using Java & CORBA.

7. Write a program for DCOM Client implementation.

8. Demonstrate components using .NET.

9. Demonstrate How Components are tested using any tool.

10. Write sample program which carries out calling COM Components from .NET Clients.
11. Demonstrate how to load .NET Assemblies.

12. Write a program to demonstrate remoting & reflection.
CS 562 



NETWORKS LAB

	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


Implement the following Server & Client Programs.

1.
Echo Server (TCP/UDP)

2.
Simple FTP Server (TCP)

3.
Computational Server (TCP/UDP)

4.
Mail Server (TCP)

5.
Chat Server (UDP)

6.
Simple Authentication Server

7.
Interactive Server

8.
Concurrent Server (using Child Process)

9.
Concurrent Server (using Threads)

10.
UDP Client Communication with multiple servers.

11.
Secure Server

12.
Monitor the Network Traffic

CS 563





UNIX LAB
	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


Lab Cycle-1: (working with Unix commands and shell programming).
1.
Working with different Unix commands, pipes, I/O redirection.

2.
Write shell programs for the following:


(a) 
display all the words which are entered as command line arguments.


(b)
program to determine whether a year is leap year or not.


(c)
changes permissions of files in PWD as rwx for users.

(d)
program which takes two file names as arguments, if their contents are same then delete the second file.
(e)
to print the given number in the reversed order.

(f)
to print first 100 prime numbers.

3.
Write shell scripts for the following:

(a)
To delete all lines containing the word ‘unix’ in the files supplied as arguments.

(b)
For sorting, searching and deletion of elements in the list.
Lab Cycle-II: (Working with programs using Unix system calls and operating system concepts)

1.
Programs for the creation of processes using fork() and vfork() system calls.
2.
Programs on inter process communication using pipes and semaphores.
3.
Program which demonstrates deadlock between two processes.

4.
Program to simulate Bankers algorithm.

5.
Programs for simulation of the following CPU Scheduling algorithms.


(a) FCFS
(b) SJF

(c) Priority
(d) Round Robin

6.
Programs for simulation of the following page replacement algorithms.


(a) FIFO
(b) LRU
(c) Optimal

7.
Programs to perform different file operations using file I/O system calls.

CS 611 


  OBJECT ORIENTED ANALYSIS & DESIGN

	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


Unit I

1. 
What is UML? The birth of UML; MDA - the future of UML; Why "unified"?; Objects and UML; UML structure; UML building blocks; UML common mechanisms; Architecture.

2. 
What is the Unified Process? The birth of UP; UP and the Rational Unified Process; Instantiating UP for your project; UP axioms; UP is an iterative and incremental process; UP structure; UP phases.

3. 
The requirements workflow. Software requirements – metamodel; Requirements workflow detail; The importance of requirements; Defining requirements; Finding requirements

4. 
Use case modeling; UP activity: Find actors and use cases; UP activity: Detail a use case; Use case specification; Requirements tracing; When to apply use case modeling.

5. 
Advanced use case modeling; Actor generalization; Use case generalization; "include"; "extend"; When to use advanced features; Hints and tips for writing use cases.
6. 
The analysis workflow; Analysis artifacts – metamodel; Analysis workflow detail; Analysis model - rules of thumb.

7. 
Objects and classes; What are objects? UML object notation; What are classes?  UML class notation; Scope; Object construction and destruction.

Unit II

8. 
Finding analysis classes; UP activity: Analyze a use case; What are analysis classes?  Finding classes; Creating a first-cut analysis model.

9. 
Relationships; What is a relationship? What is a link? What is an association?  What is a dependency?
10. 
Inheritance and polymorphism Generalization; Class inheritance; Polymorphism Advanced generalization.

11. 
Analysis packages; What is a package? Packages and namespaces Nested packages;  Package dependencies; Package generalization; Architectural analysis.

12. 
Use case realization; UP activity: Analyze a use case; What are use case realizations? Use case realization – elements; Interactions; Lifelines; Messages; Interaction diagrams; Sequence diagrams; Combined fragments and operators; Communication diagrams.

13. 
Advanced use case realization; Interaction occurrences; Continuations.

Unit III

14. 
Activity diagrams; What are activity diagrams? Activity diagrams and the UP; Activities; Activity semantics; Activity partitions; Action nodes; Control nodes; Object nodes; Pins.

15. 
Advanced activity diagrams; Connectors; Interruptible activity regions;  Exception handling; Expansion nodes; Sending signals and accepting events; Streaming; Advanced object flow features; Multicast and multireceive; Parameter sets; “centralBuffer" node; Interaction overview diagrams.

16. 
The design workflow; Design artifacts – metamodel; Design workflow detail; UP activity: Architectural design.

17. 
Design classes; UP activity: Design a class; What are design classes?  Anatomy of a design class; Well-formed design classes; Inheritance; Templates; Nested classes.

18. 
Refining analysis relationships; Design relationships; Aggregation and composition;  Aggregation semantics; Composition semantics; How to refine analysis relationships; One-to-one associations; Many-to-one associations; One-to-many associations; Collections; Reified relationships; Exploring composition with structured classes.

19. 
Interfaces and components; UP activity: Design a subsystem; What is an interface? Provided and required interfaces; Interface realization vs. inheritance; Ports; Interfaces and component-based development; What is a component? Component stereotypes; Subsystems; Finding interfaces; Designing with interfaces; Advantages and disadvantages of interfaces.

Unit IV

20. 
Use case realization-design; UP activity: Design a use case;  Use case realization-design; Interaction diagrams in design; Modeling concurrency; Subsystem interactions;  Timing diagrams; Example of use case realization-design.

21. 
State machines; Chapter roadmap; State machines; State machines and the UP; State machine diagrams; States; Transitions; Events.

22. 
Advanced state machines; Composite states; Submachine states; Submachine communication; History.

23. 
The implementation workflow; Implementation artifacts – metamodel; Implementation workflow detail; Artifacts.

24. 
Deployment; UP activity: Architectural implementation; The deployment diagram;  Nodes; Artifacts; Deployment.
Text Book: 

1.
Jim Arlow, Ila Neustadt, “UML 2 and the Unified Process”, Practical Object-Oriented Analysis and Design, 2nd Edition 2005, Pearson Education.

Reference Books : 

1.
Booch, Rumbaugh, Jacobson, “The unified modeling language Users manual”, Pearson Education, 1999.

2. 
James Rumbaugh, Jacobson, Booch, 'Unified Modeling Language Reference Manual', Pearson Education. 

3. 
Jacobson et al., 'The Unified Software Development Process', Pearson Education, 1999.

4.
Object-Oriented Systems Analysis And Design Using UML - Simon Bennett, Steve McRobb and Ray Farmer, Second Edition, Tata McGraw-Hili Edition.
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  CRYPTOGRAPHY AND NETWORK SECURITY
	Lectures
	:
	4 periods/week, Tutorial: 1
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I 








    (17Hours)
Introduction: The OSI Security Architecture, Security Attacks, Security Services, Security Mechanisms, A Model for Network Security.
Classical Encryption Techniques: Symmetric Cipher Model, Substitution Techniques, Transposition Techniques, Rotor Machines, Steganography.

Block cipher and the Data Encryption Standard: Block Cipher Principles, The Data Encryption Standard, Strength of DES, Differential and Linear Cryptanalysis, Block Cipher Design Principles, Multiple Encryption and Triple DES, Block Cipher modes of Operation.
Advanced Encryption Standard: Evaluation criteria for AES, The AES cipher.
UNIT-II








(15 Hours)
Introduction to Number Theory: Prime Numbers, Fermat’s and Euler’s Theorems, Testing for Primality, The Chinese Remainder Theorem, Discrete Logarithm. 

Public key and RSA: Principles of Public –Key Cryptosystems, The RSA algorithm. 

Key Management: Key Management, Diffie-Hellman Key Exchange, Elliptic Curve Arithmetic, Elliptic Curve Cryptography.
Message Authentication and Hash function: Authentication Requirements, Authentication Functions, Message Authentication Codes, Hash Functions, Security Hash Functions, and MACs.
UNIT-III








(14 Hours)
Hash Algorithms: Secure Hash Algorithm, HMAC.
Digital Signatures and authentication protocols: Digital Signatures, Authentication Protocols, Digital Signature Standard.
Authentication Application: Kerberos,X-509 Authentication Service.
Electronic Mail Security: Pretty Good Privacy (PGP).
UNIT-IV
                                                                                (14 Hours)

IP Security: IP Security Overview, IP Security Architecture, Authentication Header, Encapsulating Security Pay Load.
WEB Security: Web Security Considerations, Secure Sockets Layer and Transport Layer Security, Secure Electronic Transaction.
Intuders: Intruders, Intrusion Detection, Password Management.
Firewalls: Firewall Design Principles. 

TEXT BOOK:

1.
William Stallings “CRYPTOGRAPHY AND NETWORK SECURITY” 4th Edition, (Pearson Education/PHI).

REFERENCE BOOKS:

1. Behrouz A.Forouzen, “Cryptography & Network Security”, TMH.
2. Kaufman, Perlman, Speciner, “NETWORK SECURITY”, 2nd Edition, (PHI / Eastern Economy Edition)

3. Trappe & Washington, “Introduction to Cryptography with Coding Theory”, 2/e, Pearson.
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DATA WAREHOUSING & DATA MINING
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT – I



          




(15 Periods)
Data Warehouse – Introduction, A Multi-dimensional data model, Data Warehouse Architecture, Data Warehouse Implementation.

Data Mining – Introduction, Data Mining, Kinds of Data, Data Mining Functionalities, Classification of Data Mining Systems, Major issues in Data Mining.

UNIT – II

        

          




(18 Periods)
Data Preprocessing – Data cleaning, Data Integration & Transformation, Data Reduction, Discretization & Concept Hierarchy Generation, Data Mining Primitives.

Mining Association rules in large databases – Association rule mining, mining single-dimensional Boolean Association rules from Transactional Databases, Mining Multi-dimensional Association rules from relational databases & Data Warehouses.

UNIT – III



         





(15 Periods)
Cluster Analysis – Introduction, Types of data in Cluster analysis, A categorization of major clustering methods, partitioning methods, Hierarchical methods, Density-Based Methods: DBSCAN, Grid-based Method: STING; Model-based Clustering Method: Statistical approach, Outlier analysis.

UNIT – IV
           

          




(15 Periods)
Classification & Prediction – Introduction, Classification by Decision tree induction, Bayesian Classification, , Classification by Back propagation, Other Classification Methods, Prediction, Classifier accuracy.

Mining Complex Type of Data – Multidimensional Analysis and Descriptive Mining of Complex Data Objects, Mining Spatial Databases, Mining Multimedia Databases, Mining Text Databases, Mining the World Wide Web.

Textbooks:

1.
Data Mining Concepts & Techniques – Jiawei Han Micheline Kamber – Morgan Kaufmann Publishers.

Reference Books:

1. Data Warehouse Toolkit – Ralph Kinball – John Wiley Publishers.

2. Data Mining (Introductory and Advanced Topics) – Margaret H.Dunham – Pearson Education.

3. Data Warehousing in the real world – A Practical guide for Building decision support systems – Sam Anahory, Dennis Murray – Pearson Education.

4. Introduction to Data Mining with case studies – G.K.Gupta, PHI Publications, 2006
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GRID COMPUTING

	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT - I 








(20 periods)
GRID COMPUTING – Introduction: Early Grid Activities, Current Grid Activities, An Overview of Grid business Areas, Grid Applications. Grid Computing Organizations and Their Roles: Organizations Developing Grid Standards and Best Practice Guidelines, Organizations Developing Grid Computing Toolkits and the Framework. The Grid computing Anatomy: The Grid Problem. 

The Grid Computing Road Map:





UNIT-II:








(15 periods)
Merging the Grid Services Architecture with the Web Services Architecture: Service-Oriented Architecture, Web Service Architecture, XML, Related Technologies, and Their Relevance to Web Services, XML Messages and Enveloping, Service Message Description Mechanisms, Relationship between Web Service and Grid Service. Open Grid Services Architecture (OGSA) :Some Sample Use cases that drive the OGSA: CDC, NFS, Online Media and Entertainment. OGSA Platform Components.
UNIT –III 








(15 periods)
Open Grid Services Infrastructure (OGSI): Introduction, Grid Services, High-Level Introduction to OGSI, Technical Details of OGSI specification, Introduction to Service Data Concepts, Grid Service : Naming and Change Management Recommendations .OGSA Basic Services: Common Management Model (CMM), Service domains, Policy Architecture, Security Architecture, Metering and Accounting, Common distributed Logging,  Distributed Data Access and Replication.


UNIT-IV 








(15 periods)
GLOBUS GT3 TOOLKIT: Architecture: GT3 software Architecture Model –

GLOBUS GT3 TOOLKIT: Programming Model - Introduction, Service Programming Model. GLOBUS GT3 TOOLKIT: A Sample Implementation, Acme Search Service Implementation in a Top-down Approach.




TEXT BOOK: 

1. Joshy Joseph and Craig Fellenstein "Grid Computing” ;Pearson Education 

REFERENCE BOOKS: 

1. Fran Berman, Geoffrey Fox, Anthony J.G. Hey,  “Grid Computing: Making the Global Infrastructure a reality “, John Wiley and sons,2003.

2. Ahmar Abbas, “Grid Computing: A Practical Guide to Technology and Applications”, Charles River media, 2003.

3. D Janaki Ram “Grid Computing” TMH. 
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USER INTERFACE DESIGN
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


1.    
Introduction






        
                   8

Human–Computer Interface  – Characteristics Of Graphics Interface –Direct Manipulation Graphical System  – Web User Interface –Popularity –Characteristic & Principles.

2.     
Human Computer Interaction





      10
                   

                 

User Interface Design Process – Obstacles –Usability –Human Characteristics In Design  – Human Interaction Speed –Business Functions –Requirement Analysis – Direct – Indirect Methods – Basic Business Functions – Design Standards – System Timings  –  Human Consideration In Screen Design –  Structures Of Menus –  Functions Of Menus– Contents Of Menu– Formatting – Phrasing The Menu –  Selecting Menu Choice– Navigating Menus– Graphical Menus.

3.
Windows

                   





        9

Characteristics– Components– Presentation Styles– Types– Managements– Organizations– Operations– Web Systems– Device– Based Controls Characteristics– Screen – Based Controls – Operate Control – Text Boxes– Selection Control– Combination Control– Custom Control– Presentation Control.

4.
Multimedia





                            
        9

Text For Web Pages –  Effective Feedback– Guidance & Assistance– Internationalization– Accesssibility– Icons– Image– Multimedia – Coloring.
 

5.
Windows Layout– Test






        9

Prototypes –  Kinds Of Tests –  Retest –  Information Search –  Visualization –  Hypermedia –  WWW–  Software Tools.

Total  = 45

TEXT BOOKS:

1.
Wilbent. O. Galitz ,“The Essential Guide To User Interface Design”, John Wiley & Sons, 2001.

2.  
Ben Sheiderman, “Design The User Interface”, Pearson Education, 1998.

REFERENCES:

1.
Alan Cooper, “The Essential Of User Interface Design”, Wiley – Dream Tech Ltd., 2002.
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HIGH SPEED NETWORKS
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


1.    
HIGH SPEED NETWORKS



        
                   
9

Frame Relay Networks – Asynchronous transfer mode – ATM Protocol Architecture, ATM logical Connection, ATM Cell – ATM Service Categories – AAL. High Speed LAN’s: Fast Ethernet, Gigabit Ethernet, Fibre Channel – Wireless LAN’s.

2.     
CONGESTION AND TRAFFIC MANAGEMENT

                   

9

Queuing Analysis- Queuing Models – Single Server Queues – Effects of Congestion – Congestion Control – Traffic Management – Congestion Control in Packet Switching Networks – Frame Relay Congestion Control.

3.
TCP AND ATM CONGESTION CONTROL
      

                 
10

TCP Flow control – TCP Congestion Control – Retransmission – Timer Management – Exponential RTO backoff – KARN’s Algorithm – Window management – Performance of TCP over ATM. Traffic and Congestion control in ATM – Requirements – Attributes – Traffic Management Frame work, Traffic Control – ABR traffic Management – ABR rate control, RM cell formats, ABR Capacity allocations – GFR traffic management.

4.
INTEGRATED AND DIFFERENTIATED SERVICES 
                              
9

Integrated Services Architecture – Approach, Components, Services- Queuing Discipline, FQ, PS, BRFQ, GPS, WFQ – Random Early Detection, Differentiated Services.

5.
PROTOCOLS FOR QoS SUPPORT



                   
8

RSVP – Goals & Characteristics, Data Flow, RSVP operations, Protocol Mechanisms – Multiprotocol Label Switching – Operations, Label Stacking, Protocol details – RTP – Protocol Architecture, Data Transfer Protocol, RTCP.

TOTAL = 45

Text Books:

1.
William Stallings, “HIGH SPEED NETWORKS AND INTERNET”, Pearson Education, Second Edition, 2002.

References:

1.
Warland & Pravin Varaiya, “HIGH PERFORMANCE COMMUNICATION NETWORKS”, Jean Harcourt Asia Pvt. Ltd., II Edition, 2001.

2. 
Irvan Pepelnjk, Jim Guichard and Jeff Apcar, “MPLS and VPN architecture”, Cisco Press, Volume 1 and 2, 2003.
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LANGUAGE TECHNOLOGIES
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I











9
1.    
Introduction: Natural Language Processing – Linguistic Background – Spoken Language Input and Output Technologies – Written Language Input – Mathematical Methods – Statistical Modeling and Classification Finite State Methods Grammar For Natural Language Processing – Parsing – Semantic and Logic Form – Ambiguity Resolution – Semantic Interpretation.

UNIT-II











9
2.     
Information Retrieval: Information Retrieval Architecture  – Indexing– Storage – Compression Techniques – Retrieval Approaches – Evaluation  – Search Engines– Commercial Search Engine Features– Comparison– Performance Measures – Document Processing – NLP Based Information Retrieval – Information Extraction.

UNIT-III










9
3.
Text Mining: Categorization – Extraction Based Categorization– Clustering– Hierarchical Clustering– Document Classification and Routing– Finding and Organizing Answers From Text Search – Use Of Categories and Clusters For Organising Retrieval Results – Text Categorization and Efficient Summarization Using Lexical Chains – Pattern Extraction.

UNIT-IV










9
4.
Generic Issues: Multilinguality – Multilingual Information Retrieval and Speech Processing – Multimodality – Text and Images – Modality Integration – Transmission and Storage – Speech Coding– Evaluation Of Systems – Human Factors and User Acceptability.

UNIT-V











9
5.
Applications: Machine Translation – Transfer Metaphor – Interlingua and Statistical Approaches – Discourse Processing – Dialog and Conversational Agents – Natural Language Generation – Surface Realization and Discourse Planning.

TOTAL = 45

Text Books:

1.
Daniel Jurafsky and James H. martin, “Speech and Language Processing”, 2000.

2.
Ron Cole, J.Mariani, et al., “Survey of the State of the Art in Human sssLanguage Technology”, Cambridge University Press, 1997.

3.
Michael W. Berry, “ Survey of Text Mining: Culstering, Classification and Retrieval”, Springer Verlag, 2003.

4.
Christopher D.Manning and Hinrich Schutze, “ Foundations of Statistical Natural Language Processing “, MIT Press, 1999.
References:

1.
James Allen, “ Natural Language Understanding “, Benjamin/ Cummings Publishing Co. 1995.

2.
Gerald J. Kowalski and Mark.T. Maybury,  “Information Storage and Retrieval Systems”,  Kluwer Academic Publishers, 2000. 

3.
Tomek Strzalkowski  “ Natural Language Information Retrieval “, Kluwer Academic Publishers, 1999.

4.
Christopher D.Manning and Hinrich Schutze, “ Foundations of Statistical Natural Language Processing”, MIT Press, 1999.
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MOBILE COMPUTING
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT-I









        (12 periods)

Introduction: Mobility of Bits and Bytes – Wireless-The Beginning – Mobile Computing – Dialogue Control – Networks – Middleware and Gateways – Application and Services (Contents) – Developing Mobile Computing Application s- Security in Mobile Computing – Standards-Why is it Necessary? – Standard Bodies – Players in the Wireless Space.

Mobile Computing Architecture: Internet-The Ubiquitous Network – Architecture for Mobile Computing – Three-Tier Architecture – Design Considerations for Mobile Computing – Mobile Computing through Internet – Making Existing Applications Mobile-Enabled.

Mobile Computing Through Telephony: Evolution of Telephony – Multiple Access Procedures – Mobile Computing through Telephone – Developing an IVR Application – Voice XML – Telephony Applicatioin Programming Interface (TAPI).

Emerging Technologies: Introduction – Bluetooth – Radio Frequency Identification (RFID), WiMAX – Mobile IP – IPv6 – Java Card.

UNIT-II









        (15 periods)

Global System for Mobile Communications (GSM): GSM Architecture – Entities – Call Routing in GSM – PLMN Interfaces – GSM Addresses and Identifiers – Network Aspects in GSM – GSM Frequency Allocation – Authentication and Security.

Short Message Service (SMS): Mobile Computing over SMS – SMS – Value Added Services through SMS – Accessing the SMS Bearer.

GPRS: Packet Data Network – Network Architecture – Network Operations – Data Services in GPRS – Applications for GPRS – Limitations – Billing and Charging.

Wireless Application Protocol (WAP): Introduction – WAP – MMS – GPRS Applications.

UNIT-III








        
       (15 periods)

CDMA and 3G: Introduction – Spread-Spectrum Technology – Is-95 – CDMA Vs GSM – Wireless Data – 3G Networks & Applications

Wireless LAN: Introduction – Advantages – IEEE 802.11 Standards – Architecture – Mobility – Deploying – Mobile Ad Hoc Networks and Sensor Networks – Wireless LAN Security – WiFi Vs 3G.

Internet Networks and Interworking: Introduction – Fundamentals of Call Processing – Intelligence in the Networks – SS#7 Signaling – IN Conceptual Model – Softswitch – Programmable Networks – Technologies and Interfaces for IN.

Client Programming: Introduction – Moving Beyond the Desktop – A Peek under the Hood: Hardware Overview – Mobile Phones – PDA – Design Constraints in Applications for Handheld Devices.

UNIT-IV








        
        (18 periods)

Programming for the PALM OS: Introduction – History of Palm OS – Palm OS Architecture – Application Development – Communication in Palm OS – Multimedia.

Wireless Devices with SYMBIAN OS: Introduction – Symbian OS Architecture – Applications for Symbian – Control and Compound Controls – Active Objects – Localization – Security on the Symbian OS.
J2ME: JAVA in the Handset – Three-Prong Approach to Java Everywhere, Java 2 Micro Edition (J2ME) – Programming for CLDC – GUI in MIDP – UI Design Issues – Multimedia – Record Management System – Communication in MIDP – Security Considerations in MIDP – Optional Packages

Wireless Devices with Windows CE: Introduction – Different Flavors of Windows CE – Windows CE Architecture – Windows CE Development Environment.
TEXT BOOKS:
1. Asoke K Talukder & Roopa R.Yavagal, “Mobile Computing – Technology Applications and Service Creation”, TMH 2006.

REFERENCE BOOKS:

1. Uwe Hansmann, Lother Merk, Martin S.Nicklous, Thomas Staber, “Principles of Computing”, 2/e, Springer International Edition.
2. J.Schiller, “Mobile communications”, Addison-Wesley, 2003
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EMBEDDED SYSTEMS

	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


1.    
 Introduction





 
       
                 
9

Challenges of Embedded Systems – fundamental components – examples of embedded systems – hardware fundamentals – gates – timing diagrams – memory – direct memory access – buses – interrupts – schematics – build process of embedded systems.

2.     
Memory Management And Interrupts

                                           9

Memory access procedure – types of memory – memory management methods – Pointer related issues – polling versus interrupts – types of interrupts – interrupt latency – re-entrancy – interrupt priority – programmable interrupt controllers – interrupt service routines.

3.
Real-Time Operating Systems – RTOS

  
        
                     9 

Desktop Operating Systems versus RTOS – need for Board Support Packages – task management – race conditions – priority inversion – scheduling – inter task communication – timers – semaphores – queues.

4.
Embedded System Design And Implementation                            

9

Requirements of an embedded system – architecture styles and patterns – design practices – implementation aspects and choices.

5.
Embedded Software Development Tools

               

         
9

Host and target machines – cross compilers – linker and locators for embedded software – address resolution – locating program components – initialized data and constant strings – PROM programmers – ROM emulators – Flash memory.

TOTAL = 45

Text books:

1.
Sriram V.Iyer, Pankaj Gupta, “Embedded Real-time Systems Programming”, Tata McGraw Hill publishers, 2004.

2.
David E.Simon, “An Embedded Software Primer”, Pearson Education publishers, 1999.

References:

1.
Raj Kamal, “Embedded Systems” Tata McGraw Hill.

2.
A unified Hardware/Software Introduction, “Embedded System Design “Frank Vahid and Tony Givargis, John Wiley & Sons publishers, 2002.
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VISUALIZATION TECHNIQUES
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT – I








 (20 Hours)

Foundation for Data Visualization: Visualization stages – Experimental Semiotics based on Perception Gibson’s Affordance theory – A Model of Perceptual Processing – Types of Data.
Computer Visualization: Non-Computer Visualization – Computer Visualization: Exploring Complex Information Spaces – Fisheye Views – Applications – Comprehensible Fisheye views.
UNIT – II








 (15 Hours)

Multidimensional Visualization: Fisheye views for 3D data – Non Linear Magnification – Comparing Visualization of Information Spaces – Abstraction in Computer Graphics – Abstraction in user interfaces.
1D, 2D, 3D – Multiple Dimensions – Trees – Web Works – Data Mapping: Document Visualization – Workspaces.
UNIT – III








 (15 Hours)

Textual Methods of Abstraction: From Graphics to Pure Text – Figure Captions in Visual Interfaces – Interactive 3D illustrations with images and text – Related work – Consistency of rendered – images and their textual labels – Architecture – Zoom techniques for illustration purpose – Interactive handling of images and text.
UNIT –IV   








 (10 Hours)

Abstraction in Time and Interactive Systems: Animating non Photo realistic Computer Graphics – Interaction facilities and High Level support for Animation Design – Zoom Navigation in User Interfaces – Interactive Medical Illustrations – Rendering Gestural Expressions – Animating design for Simulation – Tactile Maps for Blind People – Synthetic holography – Abstraction Versus Realism – Integrating Spatial and Non Spatial Data.
Text Books:

1. “Information Visualization Perception for Design”, Colin Ware, Morgan Kaufman.
2. Stuart.K.Card, Jock.D.Mackinlay and Ben Shneiderman, “Readings in Information Visualization Using Vision to Think”, Morgan Kaufmann Publishers.
References:

1. Thomas Strothotte, “Computer Visualization – Graphics Abstraction and Interactivity”, Springer Verlag Berlin Heiderberg, 1998.
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KNOWLEDGE MANAGEMENT

	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT I









(10 periods)

1. Knowledge sharing and knowledge life cycle
2. Methodology for ontology building and introduction to Protégé
3. Description Logic and OWL (Web Ontology Language) with an introduction to RDF syntax
4. Axiomatic approaches to Ontology

UNIT II








(20 periods)
5. Philosophical views of ontology
6. Example ontologies and their user(Gene Ontology, Cyc.)
7. Evaluation criteria of ontology

8. Knowledge management and modeling methods 
UNIT III








(15 periods)

9. Knowledge management (semi-formal)  knowledge modeling  and its contribution to ontology space

10. Knowledge management and modeling methods

11. Knowledge acquisition and model building techniques

UNIT IV








(15 periods)

13. Automated support for building, critiquing and reasoning on models

14. Knowledge publishing 
TEXT BOOKS: 

1. “Ontological Engineering: With Examples from the Areas of Knowledge Management, E-Commerce and the Semantic Web (Advanced Information and Knowledge Processing)” by Asunción Gómez-Pérez, Mariano Fernandez-Lopez, and Oscar Corcho (Hardcover - Oct 2003) 

2. “Knowledge Engineering and Management: The Commonkads Methodology”  by Guus Schreiber, Robert de Hoog, Hans Akkermans, Anjo Anjewierden, lNigel Shadbolt, Walter Van de Velde
3.  “An Ontological and Epistemological Perspective of Fuzzy Set Theory” by I. Burhan Türksen (Hardcover - 15 Nov 2005)

4. “Ontological Engineering: With Examples from the Areas of Knowledge Management, E-commerce and the Semantic Web (Advanced Information & Knowledge Processing)” by Asuncion Gomez-Perez, Marianio Fernandez-Lopez, and Oscar Corcho (Hardcover - 31 Oct 2006) 

5. Ontological Engineering: Papers from the 1997 Symposium (Aaai Technical Reports) by Adam Farguhar and Michael Gruninger (Paperback - Dec 1997)

CS 615(D)


COMPILER CONSTRUCTION
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT – I








 (14 Hours)

Introduction to compiling: Compilers, The Phases of a compiler, Compiler - construction tools.

Simple one-pass compiler: Overview, syntax definition, syntax direct translation, parsing, a translator for simple expressions.

Lexical Analysis: The role of the lexical analyzer, input buffering, simplification of tokens, Recognition of tokens, Finite Automata – Regular expression to Finite Automation. Implementing transition diagrams, a language for specifying lexical analyzers.

UNIT – II








 (18 Hours)

Syntax Analysis: Role of a Parser, Top down parsing - Recursive descent parsing, Predictive parsers, Bottom up parsing - Shift Reduce parsing, LR Parsers – Construction of SLR and LALR parsing, Parser generators.

Syntax – Directed Translation: Syntax Directed definition, construction of syntax trees, Bottom-up evaluation of S – attributed definitions-attributed definitions.
UNIT – III








 (14 Hours)

Runtime Environment: Source language issues, Storage organization, Storage-allocation strategies, Access to nonlocal names, Parameter passing..

Symbol Tables: Symbol table entries, Data structures to symbol tables, representing scope information.

UNIT – IV   








 (20 Hours)

Intermediate code Generation: Intermediate languages, Declarations, Assignment statements, Boolean expressions, Flow Control statements, Backpatching.

Code Generation- Issues in the design of code generartor, Next use information, the target machines, Basic blocks and flow graphs, Next use information, a Simple code generator,DAG Representation of Basic Blocks,Peephole optimization,Code generation from DAG.

Text Books:

1. Alfred V.Aho, Ravi Sethi, JD Ullman, ‘Compilers Principles, Techniques and Tools’, Addison-Wesley Publishing Company.

2. Modern Compiler Design- Dick Grune, Henry E. Bal, Cariel T. H. Jacobs, Wiley dreamtech
References:

1. Alfred V.Aho, Jeffrey D. Ullman, ‘Principles of Compiler Design’, Narosa publishing

2. Lex & Yacc – John R. Levine, Tony Mason, Doug Brown, O’reilly

3. Modern Compiler Implementation in C- Andrew N. Appel, Cambridge University Press.

4. Engineering a Compiler-Cooper & Linda, Elsevier.
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SOFTWARE TESTING
	Lectures
	:
	4 periods/week
	Sessional Marks
	:
	30

	University Exam
	:
	3 hours
	University Examination Marks
	:
	70


UNIT I :








(18 Periods)

Principles of Testing; Software Development Life Cycle Models – Phases of Software Project – Quality, Quality Assurance and Quality Control - Testing, Verification and Validation – Process Model to Represent Different Phases

White Box Testing: Static Testing – Structural Testing – Challenges

Black Box Testing: What, Why, When, How.

UNIT II :








(18 Periods)

Integration Testing: Integration Testing as a Type of Testing – Integration Testing as a Phase of Testing – Scenario Testing – Defect Bash.

System and Acceptance Testing: Overview – Functional Versus Non-Functional – Functional System Testing & Non-Functional – Acceptance Testing.

Performance Testing: Introduction – Factors, Methodology, Tools & Process.

Regression Testing: Introduction –Types – When to do Regression Testing – How to do Regression Testing – Best Practices in Regression Testing.

UNIT III:








(17 Periods)

Ad hoc Testing: Overview – Buddy Testing – Pair Testing – Exploratory Testing – Iterative – Agile and Extreme Testing – Defect Seeding.
Usability and Accessibility Testing: Approach to Usability – When to do Usability – How to achieve Usability – Quality Factors for Usability – Aesthetics Testing – Accessibility Testing – Tools for Usability – Usability Lab Setup – Test Roles for Usability.

Common People Issues: Perceptions and Misconceptions About Testing – Comparison between Testing and Development Functions – Providing Career Paths for Testing Professionals – Role of the Ecosystem and a Call for Action.

Organization Structures for Testing Teams: Dimensions of Organization Structures – Structures in Single-Product Companies, Multi-product Companies – Effects of Globalization and Geographically Distributed Teams on Product Testing – Testing Services Organizations – Success Factors for Testing Organizations.

UNIT IV:








(20 Periods)

Test Planning, Management, Execution and Reporting: Introduction – Planning – Management – Process – Reporting – Best Practices.

Software Test Automation: Terms used in Automation – Skills needed for Automation – What to Automate, Scope of Automation – Design and Architecture for Automation – Generic Requirements for Test Tools – Process Model for Automation – Selecting a Test Tool – Automation for Extreme Programming Model – Challenges.

Test Metrics and Measurements: Metrics & Measurements – Types – Project – Progress – Productivity – Release.

TEXT BOOKS :

1. 
Srinivasa Desikan & Gopalaswamy Ramesh, “Software Testing – Principles and Practices”, Pearson Education, 2007.

REFERENCES :

1. 
Software Testing techniques - Baris Beizer, Dreamtech, second edition.

2. 
The craft of software testing - Brian Marick, Pearson Education.

3. 
Software Testing Techniques – SPD(Oreille)

4. 
Software Testing – Effective Methods, Tools and Techniques – Renu Rajani, Pradeep Oak, TMK.

5. 
Effective methods of Software Testing, Perry, John Wiley.

CS 651



OBJECT ORIENTED ANALYSIS & DESIGN LAB
	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


Cycle- 1
1. Problem statement                                                                                           REQUIREMENTS 
2. Requirements elicitation.      
3. System Requirements Specification 
4. Identification of Actors.

5. Identification of Use cases.                                                                                                                                                                                       5.1 Flow of Events

6. Construction of Use case diagram.
7. Building a Business Process model using UML activity diagram.

Cycle-2
      ANALYSIS

8. Identification of Analysis Classes.

9. Identification of Responsibilities of each class.

10. Construction of Use case realization diagram

11. Construction of Sequence diagram.

12. Construction of Collaboration diagram.

13. Identification of attributes of each class.

14. Identification of relationships of classes.

15. Analyzing the object behavior by constructing the UML State Chart diagram.

16. Construction of UML static class diagram.   
                                                            Cycle-3                                                                                                        

DESIGN

17. Design the class by applying design axioms and corollaries.

18. Refine attributes, methods and relationships among classes.

19. Component Diagram

20. Deployment Diagram

CS 652 DATA ENGINEERING LAB
USING

ORACLE 9i & 10g, ORACLE OWB, INFORMATICA, Clementine Tools

	Lectures
	:
	3 periods/week
	Sessional Marks
	:
	25

	University Exam
	:
	3 hours
	University Examination Marks
	:
	50


I. Analyzing data with ROLLAP, CUBE.

II. Cube slicing – come up with 2-D view of data.
III. Drill-down or Roll-down- going from summary to more detailed data.

IV. Roll up – summarize data along a dimension hierarchy.

V. Dicing – projecting 2-D view of data.

VI. Creating Star Schema/snowflake Schema.

VII. Create and populate FACT table.

VIII. Building dimensions.

IX. ETL : Extraction Options

i. Full extraction

ii. Incremental extraction

iii. Change Data Capture(CDC)

X. ETL: Transformation Options

iv. Transformation: during extraction, in staging area, during load, etc.

v. Multi-state transformation

vi. Pipelined transformation

XI. ETL: DW Load options

vii. Loader: SQL(DML)

viii. Data Pump

XII. DW index design options

ix. B*tree index – how they work

x. Bitmapped index – how they work

xi. NULL value considerations

TEXT BOOKS & WEB REFERENCES:

1. 
Oracle 10G & 9i Oracle Press Manual.
CS – 653 -- Minor Project Work





The student will submit a synopsis at the beginning of the semester for approval to the project committee in a specified format. The student will have to present the progress of the work through seminars and progress report. A report must be submitted to the project committee for evaluation purpose at the end of the semester in a specified format. 

CS – 661 -- Dissertation
The student will submit a synopsis at the beginning of the semester for the approval from the project committee in a specified format. Synopsis must be submitted within two weeks. The first defense, for the dissertation work, should be held with in one month. Dissertation Report must be submitted in a specified format to the department for evaluation purpose at the end of the semester.
After the first defense, there must be 

at least three seminars held on the progress made and 

a continuous interaction with the Project guide. 

Marks allocated for this component is distributed for the three seminars and the continuous progress made.

CS – 662 -- Comprehensive Viva
On the scheduled date of this viva voce, a detailed narration of the work done, analysis carried out, design used, implementation attempted, testing done, results found, future directions and the conclusion is to be presented with a neat power point presentation and the implementation / execution must be shown.

COMPUTER SCIENCE & ENGINEERING  
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