UNIVERSITY OF CALICUT

SCHEME AND SYLLABI

FOR

FIFTH TO EIGHTH SEMESTERS

OF

BACHELOR OF TECHNOLOGY

IN

COMPUTER SCIENCE & ENGINEERING

FROM 2004 ADMISSION ONWARDS

CALICUT UNIVERSITY (P.O), THENHIPALAM
CS : COMPUTER  SCIENCE  &  ENGINEERING

FIFTH SEMESTER

	Code
	Subject
	Hours/Week
	Sessional Marks
	University Examination

	
	
	L
	T
	P/D
	
	Hrs
	Marks

	CS04 501
	Software Engineering
	3
	1
	-
	50
	3
	100

	CS04 502
	Digital Data Communication
	3
	1
	-
	50
	3
	100

	CS04 503
	Operating Systems 
	3
	1
	-
	50
	3
	100

	CS04 504
	Numerical Analysis and Optimization Techniques
	3
	1
	-
	50
	3
	100

	CS04 505
	Programming Paradigms
	3
	1
	-
	50
	3
	100

	CS04 506
	Theory of Computation
	3
	1
	-
	50
	3
	100

	CS04 507(P)
	Programming Paradigms Lab
	-
	-
	3
	50
	3
	100

	CS04 508(P)
	Hardware  Lab
	-
	-
	3
	50
	3
	100

	TOTAL
	18
	6
	6
	400
	-
	800


SIXTH SEMESTER

	Code
	Subject
	Hours/Week
	Sessional Marks
	University Examination

	
	
	L
	T
	P/D
	
	Hrs
	Marks

	CS04 601
	Embedded Systems
	3
	1
	-
	50
	3
	100

	CS04 602
	Database Management System
	3
	1
	-
	50
	3
	100

	CS04 603
	Computer Networks
	3
	1
	-
	50
	3
	100

	CS04 604
	Graph Theory and Combinatorics
	3
	1
	-
	50
	3
	100

	CS04 605
	Compiler Design
	3
	1
	-
	50
	3
	100

	CS04 606
	Computer Graphics and Multimedia
	3
	1
	-
	50
	3
	100

	CS04 607(P)
	Systems Lab
	-
	-
	3
	50
	3
	100

	CS04 608(P)
	Mini Project
	-
	-
	3
	50
	-
	-

	TOTAL
	18
	6
	6
	400
	-
	700


SEVENTH SEMESTER

	Code
	Subject
	Hours/Week
	Sessional Marks
	University Examination

	
	
	L
	T
	P/D
	
	Hrs
	Marks

	CS04 701
	Industrial Management & Economics

	3
	1
	-
	50
	3
	100

	CS04 702
	Cryptography and Network Security
	3
	1
	-
	50
	3
	100

	CS04 703
	Distributed Systems
	3
	1
	-
	50
	3
	100

	CS04 704
	Design and Analysis of Algorithms 
	3
	1
	-
	50
	3
	100

	CS04 705
	Elective I
	3
	1
	-
	50
	3
	100

	CS04 706(P)
	Compiler Lab
	-
	-
	3
	50
	3
	100

	CS04 707(P)
	Seminar
	-
	-
	4
	50
	-
	-

	CS04 708(P)
	Project
	-
	-
	3
	50
	-
	-

	TOTAL
	15
	5
	10
	400
	-
	600


Elective I

CS04 705A - Digital Signal Processing

CS04 705B – Advanced Topics in Database Systems

CS04 705C - Simulation & Modeling

CS04 705D - Stochastic Processes 

CS04 705E - Technical Argumentation 

CS04 705F –Entrepreneurship

EIGHTH  SEMESTER

	Code
	Subject
	Hours/Week
	Sessional Marks
	University Examination

	
	
	L
	T
	P/D
	
	Hrs
	Marks

	CS04 801
	Information Retrieval
	3
	1
	-
	50
	3
	100

	CS04 802
	Computer Architecture and Parallel processing
	3
	1
	-
	50
	3
	100

	CS04 803
	Internet Technologies
	3
	1
	-
	50
	3
	100

	CS04 804
	Elective II
	3
	1
	-
	50
	3
	100

	CS04 805
	Elective III
	3
	1
	-
	50
	3
	100

	CS04 806(p)
	Networks Lab
	-
	-
	3
	50
	3
	100

	CS04 807(P)
	Project
	-
	-
	7
	100
	-
	-

	CS04 808(P)
	Viva Voce
	-
	-
	-
	-
	-
	100

	TOTAL

Aggregate marks for 8 semesters = 8250
	15
	5
	10
	400

2950
	-
	700

5300


Elective II

CS04 804A – Artificial Intelligence

CS04 804B - Image Processing

CS04 804C – Information Theory and Coding 

CS04 804D – Computational Complexity

CS04 804E - Mobile Communication Systems

CS04 804F – Quantum Computing 

Elective III

CS04 805A - Neural Networks and Fuzzy Logic 

CS04 805B - Pattern Recognition

CS04 805C –Management Information System

CS04 805D – VLSI Design

CS04 805E – Data Mining and Data Warehousing

CS04 805F – Advanced Topics in Algorithms.

FIFTH SEMESTER 

CS04 501  :   SOFTWARE ENGINEERING

(common with  IT04 501)

	3 hours lecture and 1 hour tutorial per week


                   [Objective of the course is to introduce the software engineering techniques and background     information to the students of computing sciences stream. For adequacy this has to be complemented by exercises appearing in texts and references.  One suggestion is to consider using techniques learned here while doing mini project.]
Module I (11 hours)

Introduction:

Definition - History - Software life cycle - Software Engineering & other areas of  computer science - Nature of a software product - Representative qualities - Quality requirements in different application areas - Idea of quality assurance.

Software Engineering principles - Illustrative case studies.

Module II (14 hours)

Design:

Relation of software engineering principles to design - Design activity & its objectives - Modularization techniques - module structure and its representation, interface and information hiding, categories, specific techniques to accommodate change, stepwise refinement, top-down and bottom-up design - Handling anomalies.

Concurrent software - methods to keep consistency - Real time software - Distributed software - issues in building modules, module integration - Object oriented design.

Architecture:

Standard - Components - Architecture for component integration -Architecture for distributed systems.

Specification:

The different contexts - Typical uses - Different styles - Verification of specification.

Operational specification notations - Definition with example for DFD, UML, Finite state machines - Descriptive specification notations - Definition with example of E-R diagrams, logic specification, algebraic specification - Building & using specifications in practice.

Module III (15 hours)

Verification:

Goals and requirements of verification - Approaches to verification.

Testing - Goals for testing - Theoretical foundations - Empirical testing principle - White box testing, black box testing - Top-down & bottom-up integration - Testing object oriented programs - Separate concerns in testing activity - Testing concurrent & real time systems.

Analysis - Informal techniques - Basic concepts of correctness proof - Using correctness proof in practice - Symbolic execution - Basic concepts - Model checking.

Verifying other software properties - Metrics for verifying qualities.

Production Process:

Software Process Model - Importance - Main activities in software production - feasibility study, specifying requirements, detailed design, testing, system testing, delivery & maintenance, other related activities.

Process models - Waterfall model, Evolutionary model, Transformational model, Spiral model - An assessment of process models - Dealing with Legacy software - Case study: A telephone switching system - Case study: Synchronize & stabilize process - Case Study: Open source approach.

Configuration management - Software standards. 

Module IV (12 hours)

Management:

Functions - Project planning - Software productivity - Productivity metrics - Factors affecting productivity - Cost estimation - Predictive models - COCOMO & COCOMO II - Project control - Work breakdown structures, Gantt charts, PERT charts - Dealing with deviations - Team organization - centralized, de-centralized, mixed - An assessment of team organizations - Risk management - Capability maturity model.

Tools & Environments:

Evolution - Dimensions for comparing tools - Representative tools - Tools for software testing - Static analyzers - GUI tools - Configuration management tools - Tracking tools - Reverse and re-engineering tools - Management tools - Tool integration - Evolution of tools. 

Future - Role of the software engineer - Ethics and social responsibility.

      Text book

      1.  Carlo Ghezzi, Mehdi Jazayeri, Dino Mandrioli; Fundamentals of Software  

           Engineering; 2nd edition; Pearson Education Asia 

   Reference books

1. Pressman R.S.; Software engineering - A practitioner's approach; 5th edition; 

      McGraw Hill Higher education series.

2. Mall R.; Fundamentals of Software Engineering; Prentice Hall of India

3. Behferooz A. & Gydsib F.J.; Software Engineering fundamentals; Oxford University Press.

4. Jalote P.; An Integrated approach to Software Engineering; Narosa

5. Ian Sommervillie; Software Engineering, Pearson Education Asia

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 502   DIGITAL DATA COMMUNICATION

(common with IT04 502)

3 hours lecture and 1 hour tutorial per week

[Objective: This course is useful for the students in understanding the fundamental theory associated with Data Communication, which is the basis for all forms of Computer networks. This syllabus focuses on essential principles of digital transmission and the reliable transfer of data between Computers located at various places.]

Module I (13 hours)

Data Communication – networks – protocols – standards, Basic concepts – Line configuration – topology- transmission modes, Categories of Networks, Internet works, OSI model – functions of the layers, Electronic noise – external and internal noises – signal to noise ratio – noise figure, Signals – analog and digital signals – time & frequency domains, Analog and digital data transmission, Transmission impairments, Channel Capacity -  Nyquist  and Shannon theorems.

Module II (13 hours)

Encoding – digital to digital – analog to digital (PAM, PPM, PWM & PCM ) – digital to analog (ASK, FSK, PSK & QAM) – analog to analog, Spread spectrum, Transmission of digital data – asynchronous  & synchronous transmission – DTE-DCE interface – E1A – 232 standard – Modems, Transmission media – guided media – Twisted pair, Co-axial cable & Fiber optics, Unguided media – Microwave - Satellite & cellular

Module III (13 hours)

Multiplexing – TDM – FDM, Telephone system – analog services (switched & leased), digital service (switched/56, DDS and DS), Error detection (VRC, LRC, CRC & checksum), Error correction- Hamming code, Data compression – Huffman coding – dynamic Huffman coding – Facsimile compression, 

Module IV (13 hours)

Data link control – line discipline – flow control – error control (stop & wait ARQ,  Go back N & selective repeat), Data link protocols, Asynchronous protocols (X-MODEM, Y-MODEM, Z-MODEM & Kermit), Synchronous protocols – character oriented protocol – Bit oriented protocols ( HDLC, LAPs)

Text book

    Behrouz Forouzan, Introduction to Data Communication and Networking, Tata McGraw-   Hill Publishing Company Ltd.

Reference books

1. Fred Halsall, Data Communication, Computer Networks and Open System, Pearson Educations

2.  William Stallings, Data & Computer Communications, Prentice Hall of India Pvt. Ltd.

3.  Harold Kolimbiris, Digital Communications Systems, Pearson Education

4.  Ray Horak, Communications Systems and networks, Dream – tech

5.  William A Shay, Understanding Communication and Networks, Thomson Books/Cole 

6.  Michael A  Miller, Data & Network Communications, Thomson Delmar Learning
Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  503 :  OPERATING  SYSTEMS

(common with IT04 503)

3 hours lecture and 1 hour tutorial per week

[Objective: This course is to impart the students the need and requirement of an interface between Man and Machine; to enable them to identify the difference between the system software and the application software and their design requirements. The syllabus includes the features of operating systems and the fundamental theory associated with process, memory and file managements components of operating systems.]

Module I (12 hours)

Review of operating system strategies - resources - processes - threads - objects - operating system organization - design factors - functions and implementation considerations - devices - characteristics - controllers - drivers - device management - approaches - buffering - device drivers - typical scenarios such as serial communications - storage devices etc

Module II (12 hours)

Process management - system view - process address space - process and resource abstraction - process hierarchy - scheduling mechanisms - various strategies - synchronization - interacting & coordinating processes - semaphores - deadlock - prevention - avoidance - detection and recovery

Module III (12 hours)

Memory management - issues - memory allocation - dynamic relocation - various management strategies - virtual memory - paging - issues and algorithms - segmentation - typical implementations of paging & segmentation systems

Module IV (16 hours)

File management - files - implementations - storage abstractions - memory mapped files - directories and their implementation - protection and security - policy and mechanism - authentication - authorization - case study of unix kernel and Microsoft windows NT (concepts only)

Text book

1. Nutt G.J., Operating Systems - A Modern Perspective, Addison Wesley

Reference books

1. Silberschatz & Galvin, Operating System Concepts, Addison Wesley

2. Crowley C., Operating Systems- A Design Oriented Approach, Tata McGraw Hill

3. Tanenbaum A.S., Modern Operating Systems, Prentice Hall, Pearson Education

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 504  :  NUMERICAL  ANALYSIS  &  OPTIMIZATION  TECHNIQUES

3 hours lecture and 1 hour tutorial per week

[Objective: This course is aimed to introduce numerical method, which is unique for typical computer related applications compared to any other digital methods. Also methods to optimize various applications are introduced with suitable examples which are essential in computer simulation techniques.]

Module I: Numerical analysis I (10 hours)

Errors in numerical calculations - sources of errors - significant digits - numerical solution of polynomial and transcendental equations - bisection method - regula-falsi method - Newton-Raphson method - fixed point method of iteration - rates of convergence of these methods - solution of system of algebraic equations - exact methods - Crout's triangularization method - iterative methods - gauss - seidel and relaxation method - polynomial interpolation - Lagrange interpolation polynomial - divided differences - Newtons` divided difference interpolation polynomial - finite differences - operators (,(,e,(-gregory - Newton forward and backward difference interpolation polynomials - central differences - stirlings interpolation formulae

Module II: Numerical analysis II (16 hours)

Numerical differentiation - differentiation formulae in the case of equally spaced points - numerical integration - trapezoidal and Simpsons` rules - compounded rules - errors of interpolation and integration formulae numerical solution of ordinary differential equations - single step methods - Taylor series method - Eulers` method - modified Eulers` method - Picards` iteration method - runge - kutta methods (2nd, 3rd and 4th order formulae - derivations not required) - multistep methods - Milnes` predictor and corrector formulae

Module III: Optimization techniques I (16 hours)

Optimization methods - mathematical formulation of linear programming problem - simplex method - artificial variables - Charnes M method - two phase technique - duality in linear programming - dual simplex method

Module  IV: Optimization techniques II (10 hours)

Transportation assignment and routing problems
Reference books

1. Sastry S.S., Numerical Analysis, Prentice Hall India

2. Froberg, Introduction to Numerical Analysis, Second Edition, Addition Wesley

3. Salvadori & Baron, Numerical Methods in Engineering, Prentice Hall India

4. Gerald, Applied Numerical Analysis, Addison Wesley

5. Grawin W.W., Introduction to Linear Programming, McGraw Hill

6. Gass S.I., Introduction to Linear Programming, Tata McGraw Hill

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

 CS04  505 : PROGRAMMING PARADIGMS

3 hours lecture and 1 hour tutorial per week

[Objective: This course is to introduce the different models of programming and the various constructs and their implementation to support on a bare machine. It is hoped that the students will be familiar with principles of design of programming language after going through the course. The text given is presenting the idea using abstract notation.]
Module I (15 hours)

Role of programming languages- high level languages- programming paradigms-language implementation on a machine- language Syntax description- notation for expressions, abstract syntax trees, lexical syntax, context free grammars, variants of grammars- Language Semantic description- introduction to synthesized attributes, attributed grammar, natural semantics, de-notational semantics

Imperative programming: Introduction- structured programming- constructs for structured control flow- syntactic concerns- handling special cases in loops- discussion based on C. Role of types: Basic types- compound types like arrays, records, union and variant records, sets- pointers and dynamic allocation- Types and error checking- discussion based on C. Introduction to procedures: parameter passing methods- scope rules- nested scopes- implementation- discussion based on C

Module II (12 hours)

            Object oriented programming: Introduction- grouping of data and operations- constructs for program structuring- information hiding- program design with modules- modules and defined types- illustration based on C++ on class declaration, dynamic allocation, templates, objects. Definition of object- object oriented thinking- Inheritance- derived classes and information hiding- illustration based on C++. 

Module III (12 hours)

Functional Programming: Elements of Functional programming- Types: values and operations- Functional declaration- approaches to expression evaluation- lexical scopes- type checking. Functional programming with lists- introduction to scheme- structures of lists- list manipulation- simplification of expressions- storage allocation for lists. 

Module IV (13 hours) 

Logic Programming: Introduction – computing with relations- introduction to PROLOG- data structures- programming techniques- control in PROLOG- cuts.

Concurrent programming: parallelism in hardware- implicit synchronization- interleaving- liveness properties- safe access to shared data- synchronized access to shared variables.

Text book

1. Sethi R., Programming Languages: Concepts and Constructs, Addison Wesley 

Reference books

1.   Tennent R.D., Principles of Programming Languages, Prentice Hall International.

2.   Sayed. H, Roosta; Foundation of programming languages Design and Implementations;

      Vikas Publising House, New Delhi.

3.   Pratt T.W., and Zelkowitz M.V., Programming Languages: Design and Implementation,

      Prentice Hall International.

4. Appleby. D and J.J. VandeKopple J.J; Programming Languages: Paradigm and Practice,  Tata McGraw-Hill 

5. Scott M.L; Programming Language Pragmatics; Harcourt Asia(Morgan Kaufman).

6. Clocksin W F, Mellish C S; Programming in PROLOG

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04-506  :   THEORY OF COMPUTATION

	3 hours lecture and 1 hour tutorial per week


                [Objective: This is a fundamental course on computational models and computability. It begins with the introductory concepts of languages and their classification, and proceeds through their recognizers and automata.  The course concludes with a treatment on the ways and means of classifying algorithm into the various computability classes and proofs of some standard algorithms. ]
Module I (13 hours)

Introduction to formal proof – Inductive proofs – Concepts of automata theory – Deterministic finite automata – Nondeterministic finite Automata – equivalence of deterministic and nondeterministic finite automata – Nondeterministic Finite automata with a transitions – Regular expressions – Finite automata and regular expressions – Algebraic laws for Regular expressions – Pumping lemma for regular languages – closure properties of regular languages – Decision properties of regular languages – Equivalence and minimization of automata.

Module II (13 hours)

Context free Grammars – Derivations – sentential forms – The language of grammar – Parse trees – Ambiguity in grammar and languages – Inherently ambiguous languages – Pushdown automata – Formal definition – Graphical notation – The language of a PDA – Acceptance by PDA – Empty stack – Final state – PDAs to grammars – Deterministic PDAs and CFLs – Non deterministic PDAs – Chomsky Normal Form – Greibach Normal Form – Pumping lemma for CFLs – Closure properties of CFLs – Decision properties of CFLs – CYK algorithm

Module III (14 hours)

Turing Machines – Notation – Instantaneous Description – Transition Diagram – The language of a Turing Machine – Halting of TMs – Programming techniques for Turing Machines – Extension to basic TMs – Nondeterministic TMs – Restricted TMs – Recursive and Recursively Enumerable Languages – Halting problem of TMs – Undecidable problem about TMs – Rice's Theorem – Post's Correspondence problem – Undecidablity of PCP – Undecidable problems on Languages 

Module IV (12 hours)

Intractable problems – The classes P and NP – Polynomial time reducibility – NP-Complete problems – The Satisfiability problem – NP-Completeness of the satisfiability problem – NP-Completeness of CSAT – NP-Completeness of 3SAT – Node cover problem – Directed Hamiltonian circuit problem – The class of languages Co-NP – Problems solvable in polynomial space.

       Text books
        1.  Hopcroft J.E, Motwani R & Ullman J. D., Introduction to Automata Theory,

             Languages and Computation, Pearson Education.

	      Reference books

1   Hopcroft J. E. & Ullman J. D., Introduction to AutomataTheory, Languages and

     Computation, Narosa

2.  Linz: P., An Introduction to Formal Languages & Automata, Narosa

3. Martin J. C., Introduction to Languages & the Theory of Computation, Tata 

    McGraw Hill


Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  507(P)  :  PROGRAMMING PARADIGM LAB

3 hours practical per week

[Objective: This Laboratory is intended to impart the working experience on paradigms of programming. This additionally serves as introduction to various programming languages representative of each paradigm. The thrust is in teaching the paradigms not the platforms. However, adequate knowledge about platform is a need for successful experimentation]
Lab.1: (object-oriented programming in - Java /C+ +) – programming to bring out the concept of classes and objects- for example the abstract data type binary tree. 

Lab 2: (object-oriented programming) – programming to demonstrate inheritance and class hierarchy – for example define a base class “shape” and derived classes for rectangle, square, ellipse, circle with proper class hierarchy.

Lab.3: (object oriented programming) programming to demonstrate polymorphism, virtual functions- for example define base class for vectors and use inheritance to define complex and real vector with standard operations.

Lab.4:(functional programming - in Lisp) – programming to demonstrate functional specification for a solution – for example implementation of quick sort.

Lab.5:(functional programming) – programming to demonstrate implementation of conventional data structures- for example implementation of binary search tree with insertion, deletion and search operations.

Lab.6: (functional programming) - programming to demonstrate the use of available data structures in functional programming languages-for example implementation of set with membership, union and intersection operations

Lab.7: (logic programming - in prolog) – programming to demonstrate ready implementation of propositional logic statements- for example to find the gcd of two given integers

Lab.8: Lab.9: (logic programming) - programming to demonstrate language specific features- for example implementation of a logic program to check whether a given NFA accepts the given string

Lab.9: (concurrent programming- in Java) - demonstration of concurrency support- for  example programming to find the least common ancestor of two given nodes in a binary tree.

Lab.10: concurrent programming- in Java) - demonstration of synchronized concurrency –

             for example programming for  the readers and writers problem 

Reference books

1. Sethi R., Programming Languages: Concepts and Constructs, Addison Wesley

2. Appleby D. & Vandekopple J.J., Programming Languages: Paradigm and Practice, Tata McGraw Hill

3. Luger & Stubblefield, Artificial Intelligence, Addison Wesley

4.   Samuel A. Rebelsky, Experiments in Java, Pearson Education

Sessional work assessment

Lab practicals & record

               = 25

Tests 


     
      2x10 = 20

Regularity  



 = 05

Total marks 



 = 50

CS04  508(P)  :  HARDWARE  LAB

3 hours practical per week

[Objective: This course is to teach the relevance and characteristics of hardware and operating system components of a digital computer system through various laboratory experiments. It also gives the students the ability to interface devices to computer systems through various interfacing techniques.]
Lab 1
: Identification of components/cards and PC assembling from components

Lab 2
: Assembly language program for implementing arithmetic operations

Lab 3,4: Implementation of a file manager using DOS/BIOS interrupts

Lab 5
: TSR (Terminate and Stay Resident) Programming

Lab 6
: ADC interface

Lab 7
: Stepper Motor interface using DAC

Lab 8,9: Parallel Interface: Printer and HEX keyboard.

Lab 10
: Serial Interface: PC to PC serial interface using MODEM.

Reference books

1. Messmer H.P., The Indispensable PC Hardware Book, Addison Wesley

2. Hall D.V., Microprocessors and Interfacing, Tata McGraw Hill

3. Norton P., Dos Internals
Sessional work assessment

Lab practical and record
                                     = 25

Test 




        = 20

Regularity



        = 05


Total marks 



        = 50

SIXTH SEMESTER

CS04 601 :   EMBEDDED SYSTEMS






(common with IT04 601)

	3 hours lecture and 1 hour tutorial per week


[Objective of the course is to teach students about architecture, hardware and software elements, programming models and practices and tools for embedded system design and implementation. The syllabus gives thrust on the hardware and real time operating systems used for the embedded systems design. Project works in the concerned field will supplement the learning process.]
Module I (10 hours)

            Introduction: Definition - Classification - Processors in the system - Other h/w units. Software components - Typical applications - Embedded systems on a chip (SoC) and use of VLSI circuits.

Module II (12 hours)

           Hardware organization: Structured units of a processor - Processor selection factors. Common memory devices - Memory selection - Memory map - Internal devices & I/O devices map - Direct memory access - Interfacing the above. Types of I/O devices - Serial devices - Parallel port devices - Sophisticated features - Timer and Counting devices - Advanced serial bus & I/O - High speed Buses - Common types - Advanced Buses.

Module III (15 hours)

             Programming: Compiling, cross-compiling - Optimized use of memory - Use of DFG for program analysis - Control Data Flow graph - Use of finite state machines model - Use of Petrinet models - Use of Petri table for Real time programming - Issues in multiprocessor systems.

  Real time programming issues during software development process - Distinction between functions, ISR and tasks - Problems of sharing data in RTOS – Inter-process communication in RTOS.

  Device drivers - Parallel port driver - Driver for internal programmable timing devices - Interrupt servicing mechanism - Context and periods for context switching - Deadline and Interrupt latency.

Module IV (15 hours)

              Real Time Operating Systems: Typical OS structure - RTOS structure - The context of its use - Schedule management for multiple tasks - Scheduling in real time - Interrupt routines in RTOS environment - RTOS task scheduling models - List of basic actions in pre-emptive scheduler and expected time taken - Strategy for synchronization - Discussion using Linux - OS securities issues - Mobile OS.

 Case study of RTOS using MUCOS. Case study for RTOS based programming - Coding for Automatic Chocolate vending machine using MUCOS.

Text books
 1.   Raj Kamal; Embedded systems - architecture, programming and design; Tata McGraw-

       Hill

	.  Reference books

1. J.B. Peatman; Design with Microcontrollers and Microcomputers; McGraw-hill

2. David E. Simon; An embedded software primer; Pearson Education Asia

3. Daniel W. Lewis; Fundamentals of Embedded Software where C and assembly meet; Pearson Education Asia


Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 602  :  DATABASE  MANAGEMENT  SYSTEMS

(common with IT04 602)

3 hours lecture and 1 hour tutorial per week

[Objective: To introduce basic concepts of data bases connected with software engineering techniques and background information useful for the management of data bases. The syllabus includes the file organization, database design and transaction processing techniques.]
Module I (12 hours)


Introduction: characteristics of database approach - advantages of using DBMS - database concept and architecture - data models - schemes - instances - data independence - database languages and interfaces - database modeling using entity - relationship (ER) - entity sets attributes and keys - relationships - type role and structural constraints - weak entity types - enhanced entity-relationship (EER) and object modeling - sub classes - super classes and inheritance - specialization and generalization - modeling of union types

Module II (10 hours)

             File organization and storage: secondary storage devices - RAID technology - operations in files - heap files and sorted files - hashing techniques - types of single level ordered index, multi-level indexes - B - trees and B + trees - indexes on multiple keys - other types of indexes

Module III (14 hours)

                      Database design: functional dependencies - normal forms - general definition of second and third normal forms - boyce-codd normal form - multi valued dependencies and fourth normal form - join dependencies and fifth normal form - inclusion dependencies - practical database design tuning - database design process relational model concepts - relational algebra operations - queries in SQL - insert - delete and update statements in SQL views in SQL

Module IV (16 hours)

                    Transaction processing: desirable properties of transactions, schedules and recoverability - serializability of schedules concurrency control - locking techniques - time stamp ordering multi version concurrency control - granularity of data items - database recovery techniques based on deferred up data and immediate updating - shadow pages - ARIES recovery algorithm - database security and authorization - security issue access control based on granting/revoking of privileges introduction to statistical database security

Text book

1. Elmasri & Navathe, Fundamentals of Database Systems, Addison Wesley

Reference books
1. Ramakrishnan R. & Gehrke J., Database Management Systems, McGraw Hill

2. O'neil P. & O'neil E., Database Principles, Programming, and Performance, Harcourt Asia, Morgan Kaufman

3. Silberschatz A., Korth H.F., & Sudarshan S., Database System Concepts, Tata McGraw Hill

4. Ullman J.D., Principles of Database Systems, Galgotia Publications

5. Date C.J., An Introduction to Database Systems, Addison Wesley

6. Dubois P., My SQL, Techmedia Publication

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 603 COMPUTER NETWORKS
(common with IT04 603)

3 hours lecture and 1 hour tutorial per week

[Objective: This course is beneficial for the students to understand the mode of operation of different types of Computer networks that are used to interconnect a distributed community of computers and various interfacing standards and protocols. This course includes the essential theory and different techniques associated with Local Area Network (LAN), Wide area Network (WAN) and Inter network.]

Module I (13 hours)

Local Area Networks – Project  802  - Ethernet – Token Bus – Token  ring   - FDDI, Wireless LANs, Wireless media,  Transmission schemes, Medium access control, Switching – circuit switching – packet switching (Data gram & Virtual circuit) – Message switching, Connection oriented & Connectionless services.

Module II (14 hours)

ISDN – services - history – subscriber access  - ISDN layers, Broadband ISDN, X.25 – layers – PLP packets – Information packet – Control Packet, Frame relay – layers – operation – implementation, ATM – design goals – topology – protocol architecture, SONET/SDH -  layers – frames – multiplexing STS frames.

Module III (13 hours)

Networking devices – Bridges – Routers – Gateways, Routing algorithms – distance vector – link state, Transport layer – duties – connection – OSI transport protocol, Upper OSI layers – session layer – presentation layer – application layer.

Module IV (14 hours)

Overview of TCP/IP, Network layer – IP – ARP – RARP – ICMP – IGMP,             Transport layer – UDP – TCP, Application layer – DNS -  TELNET – FTP – Electronic Mail – SNMP – HTTP, World Wide Web – URL – browser architecture – WWW documents.

Text books

1.  Behrouz Forouzan, Introduction to data communication and networking,  Tata McGraw-   Hill Publishing Company Ltd.

Reference books

1.  Halsall F., Data Communication, Computer Networks and Open Systems, Addison Wesley

2.   Peterson L.L. &Davie B.S., Computer Networks, A systems approach, Harcourt Asia

3.   Keshav S., An Engineering Approach to Computer Networking, AWL

4.   Andrew S. Tanenbaum, Computer Networks, PHI

5.   Leon-Garcia A. & Widjaja I., Communication Networks, Tata McGraw Hill

6.   Bertsekas & Gallagar, Data Networks, PHI 

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  604  :  GRAPH  THEORY  &  COMBINATORICS

3 hours lecture and 1 hour tutorial per week

[Objective: This course introduces the basics of graph theory as a modeling and analysis tool in computer science and engineering. It introduces the structures such as graphs and trees and several combinatorial techniques, which are needed in number theory based computing and network security studies in Computer Science.]
Module I (13 hours)

Introduction to graphs - definitions - subgraphs - paths and cycles - matrix representation of graphs - Euler tours - Chinese postman problem - planar graphs - Euler's formula - platonic bodies - applications of Kuratowski's theorem - Hamiltonian graphs - graph colouring and chromatic polynomials - map colouring

Module II (14 hours)

Trees - definitions and properties - rooted trees - trees and sorting - weighted trees and prefix codes – biconnected components and articulation points – the max-flow min-cut theorem – maximum bipartite matching – Matchings – matchings and augmenting paths –the personal assignment problem – Networks – flows and cuts – ford and Fulkerson algorithm – separating sets

Module III (11 hours)

Fundamental principles of counting – permutations and combinations – binomial theorem – combinations with repetition – combinatorial numbers – principle of inclusion and exclusion – derangements – arrangements with forbidden positions

Module IV (14 hours) 

Generating functions – partitions of integers – the exponential generating function – the summation operator – recurrence relations – first order and second order – non-homogeneous recurrence relations – method of generating functions

Text books

1.  Grimaldi R.P., Discrete and Combinatorial Mathematics: An Applied Introduction, Addison Wesley

2.  Clark J. & Holton D.A., A First Look at Graph Theory, Allied Publishers (World Scientific) 

Reference books

1.   Corman T.H., Leiserson C.E. & Rivest R.L., Introduction to Algorithms, Prentice Hall India

2.   Mott J.L., Kandel A. & Baker T.P., Discrete Mathematics for Computer Scientists And Mathematicians, Prentice Hall of India

3.    Liu C.L., Elements of Discrete Mathematics, McGraw Hill

4.   Rosen K.H., Discrete Mathematics and Its Applications, McGraw Hill

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  605  :  COMPILER  DESIGN

3 hours lecture and 1 hour tutorial per week

[Objective: Continuing on the fundamentals laid by Theory of Computation this course aims throwing light on the aspects of compilation and automatic generation of compilers as this is one important example of language conversion and its computability. For adequacy this has to be complemented with additional exercises selected from text/ reference. ]
Module I (10 hours)

Introduction - analysis of the source program - phases of a compiler - compiler construction tools - lexical analysis - role of the lexical analyzer - specification of tokens - recognition of tokens - lexical analyzer generators

Module II (15 hours) 

Syntax analysis: role of the parser - context-free grammars - top-down parsing - bottom-up parsing - operator precedence parsing - LR parsers (SLR, canonical LR, LALR) - parser generators

Module III (13 hours)

Syntax-directed translation - syntax-directed definitions - S-attributed definitions - L-attributed definitions - bottom-up and top-down translation - type checking - type systems - specification of a type checker - run-time environments - source language issues - storage organization - storage allocation strategies - access to non-local names - parameter passing - symbol tables

Module IV (14 hours)

Intermediate code generation - intermediate languages - declarations - assignment statements - Boolean expressions - procedure calls - introduction to code optimization - sources of optimization - introduction to data-flow analysis - introduction to code generation - issues in the design of a code generator - the target machine - a simple code generator

Text book

Aho A.V., Sethi R. & Ullman J.D. Compilers: Principles, Techniques and Tools, Addison Wesley
Reference books
1. Aho A.V. & Ullman J.D. Principles of Compiler Design, Narosa

2. Muchnick S.S., Advanced Compiler Design Implementation, Harcourt Asia (Morgan Kaufman)

3. Holub A.I., Compiler Design in C, Prentice Hall India

4. Appel A.W., Modern Compiler Implementation in C, Cambridge University Press

5. Kenneth C Lauden, Compiler Construction – Principles and practice , Thomson Brooks/Cole – Vikas Publishing House

6. Dick Grune, Henri E Bal, Ceriel J.H Jacobs & Koen G Langendoen,  Modern Compiler design, Dream - tech

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  606  :  COMPUTER  GRAPHICS  &  MULTIMEDIA

3 hours lecture and 1 hour tutorial per week

[Objective: This course is to introduce fundamental principles of computer graphics and different media formats.  The subject is very relevant in view of the continuing trend of convergence of media and communication engineering. For adequacy this has to be complemented by exercises appearing in texts and references.]
Module I (13 hours)

Introduction to computer graphics – programming in the simple raster graphics package - basic raster graphics algorithms for drawing 2D primitives - scan converting lines - circles - generating characters - geometrical transformations - 2D transformations - homogeneous coordinates and matrix representation of transformations - window-to-view-port transformation

Module II (9 hours)

Viewing in 3D  projections - 3D transformations - basics of solid modeling - Input devices and interactive techniques - interaction hardware - basic interaction tasks – computer graphics programming in C/C++.

Module III (13 hours)

Introduction to multimedia - media and data streams - properties of a multimedia system - data stream characteristics - information units Multimedia building blocks - audio - basic sound concepts - music - speech - MIDI versus digital audio - audio file formats - sound for the web - images and graphics - basic concepts - computer image processing - video and animation - basic concepts - animation techniques - animation for the web

Module IV (12 hours)

Data compression - storage space and coding requirements - classification of coding/compression techniques - basic compression techniques like JPEG, H.261, MPEG and DVI - multimedia database systems - characteristics of multimedia database management system - data analysis - data structure - operations on data - integration in a database model

Text books

1. Foley J.D., Van Dam A., Feiner S.K., & Hughes J.F., Computer Graphics Principles and Practice, Addison Wesley

2. Steinmetz R. & Nahrstedt K., Multimedia: Computing, Communications and Applications, Pearson Education

Reference books

1. Newmann W & Sproull R.F., Principles of Interactive Computer Graphics, McGraw Hill

2. Rogers D.F., Procedural Elements for Computer Graphics, McGraw Hill

3. Hearn D. & Baker P.M, Computer Graphics, Prentice Hall India

4. Koegel Buford J.F., Multimedia System, Addison Wesley

5. Vaughan T., Multimedia: Making it Work, Tata McGraw Hill

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  607(P)  :  SYSTEMS  LAB

3 hours practical per week

[Objective:  This course is useful to understand the operating system structures and the implementation aspects of various OS functions and schedulers. The data base problems are incorporated to familiarize the students with issues related to data base design.]
Operating systems

1. Implementation of dining philosophers problem by multiprogramming using threads, semaphores and shared memory

2. Implementation of ls/dir command of Unix/Dos to display contents of a given floppy disk

3. Program to generate disk usage status report for a given Unix/Dos formatted floppy disk giving details like free space availability etc

4. Implementation of banker’s algorithm

5. Inter-process communication using mailboxes and pipes

6. Program to find the least common ancestor of two given nodes in a binary tree (Concurrent Programming)

7.  Program for the readers and writers problem (Concurrent Programming)

Database management systems

1. Conversion of a given relational scheme to 3NF and BCNF

2. Implementation of B tree and B+ tree

3. Implementation of a database stored in an RDBMS accessible through a web browser

4. Program to convert SQL subset into relational algebra (tools like YACC may be used.)

5. Implementation of  optimistic concurrency control algorithm

Reference books

1. Nutt G.J., "Operating Systems - A Modern Perspective", Addison Wesley

2. Bach M.J., "The Design of the Unix Operating System", Prentice Hall India

3. Elmasri & Navathe, "Fundamentals of Database Systems", Addison Wesley

4. Ramakrishnan R. & Gehrke J., "Database Management Systems", McGraw Hill

Sessional work assessment

Lab practical & record

             = 25

Tests 


     
    2x10 = 20

Regularity  


             =  05

Total marks 


             = 50

CS04  608(P)  :  MINI  PROJECT

3 hours per week

 [Objective: The mini project is aimed at improving the professional competency of the students,  touching those areas which otherwise are not covered in the normal course. The work practice here will help student to develop the ability to apply theoretical and practical tools/techniques to solve real life problems related to industry and current research]
Guidelines 
            Each student group (not more than 5 members in a group) is expected to develop a complete software product using the software engineering techniques - the product is to be deployed and should have user manuals - a detailed report is also to be submitted - the students may be assessed individually and in groups.

The project work may include the use of the following.

OS platforms: Relevant to the current state of the art with support for networked environment, distributed computing and development of multi- platform applications.

Internet technologies: Architectural concepts, XML, Scripting languages, Middleware (Component) technologies

Front end / GUI: Code development or development based on tools.

RDBMS/Back End: Relevant to current state with database connectivity to different platforms.

Languages: Qt, Glade or any similar 4GLs, Scripting languages and C & C++ in Linux (under GNU gcc) etc

Universal n/w applications development platforms such as JAVA,  .NET.

            OS internals: Device drivers, RPC, Threads, Socket programming etc

            Networking: Mechanisms, protocols, security etc

            Embedded systems: RTOS, Embedded hardware with software for an application, 

            Code optimization, security etc. 

Sessional work assessment

Design & development 
 
 
        = 20

Testing and installation 

     
        = 15

Regularity



        = 05

Report




        = 10

Total marks 



        = 50

SEVENTH SEMESTER

CS04  701  INDUSTRIAL MANAGEMENT AND ECONOMICS 

(common with IT04 701)

3 hours lecture & 1 hour tutorial per week

PART A: ENGINEERING ECONOMICS

Objective: a brief exposure of Engineering Economics necessary for engineering graduate.

Module I (13 Hours)

1. Introductory Background – Nature and scope of Economics, Science, Engineering and Technology, their relationship with economic development.

2. Basic Economic Concepts – Wants and utility, Demand and supply, Elasticity of demand and supply, concept of cost and revenue, concept of equilibrium and margin, wealth and capital.

3. Money and Banking – Functions of money – Functions of banks – Commercial and Central Banks, Monetary policy of the Reserve Bank of India.

Module II (13 Hours)

4. Industrialization and Economic Planning in India – Need for industrialization, Development of Indian Industry since independence, Role of public sector in India, Industrial Policy of the Government of India, A brief study of Five Year Plans of India.

5. Agriculture – Role of Agriculture in Indian Economy – Problems of Indian Agriculture – Green Revolution in Indian Features and effects.

6. Foreign exchange and International Trade – Determination of rate of exchange – Balance of payments and Trade – India’s Foreign Trade Policy – A short note on International Monetary Fund (I.M.F.).

PART B: PRINCIPLES OF MANAGEMENT

Objective: an elementary level exposure of management principles relevant for industrial

sector.

Module III (13 hours)

Need for management – principles of management – management functions – span of control – delegation – directing – leadership and motivation (basic concepts only)Theories of scientific management (an overview only expected) - Fredric Taylor’s theory – Frank Gilbreth’s theory – Henry Foyal’s theory – present concepts of management.

Financial management – objectives and functions – time value of money (numerical examples included) – basics of financial accounting (problem solving not required) – profit and loss account – balance sheet (only introduction) – sources of industrial finance– shares – debentures – public deposits – bank loans – financial institutions.

Module IV (13 hours)

Marketing management –concept of market and marketing – marketing mix – market research – advertising and sales promotion, Scope and objective of Human Resource Management – manpower recruitment analysis– recruitment and training – job analysis – job evaluation – wages and incentives. Decision making – Introduction and definition – techniques of decision making – decision making process – under certainty - uncertainty and risk (problems not included),

Network analysis – CPM and PERT (analysis of simple networks).

Assignments:

1. Economics: Assignment should be able to help students appreciate necessity of economics

    in engineering.

2.  Management: Individual documentation of best management practices by various  

    organizations.

Text books

1. Mazda F, Engineering management, Low priced edition, Addison Wesley.

2. O.P.Khanna, Industrial Management.

3. Kotler. P, Marketing Management: Analysis, Planning, Implementation and Control,  

    Prentice Hall.

4. Venkata Ratnam C.S & Srivastva B.K, Personnel Management and Human Resources, 

    Tata McGraw Hill.

5. Prasanna Chandra, Financial Management: Theory and Practice, Tata McGraw Hill.

6. K.K.Dewett, Modern Economic Theory

7. Ishwar.C.Dhingra, The Indian Economy (Resources Planning development and Problem)

Reference books

1. Koontz H, O’Donnel C & Weihrich H, Essentials of management, McGraw Hill.

2. Satya Raju R & Parthasarathy A, Management: Text & Cases, Prentice Hall.

3. Ramaswamy V.S & Namakumari S, Marketing Management : Planning, Implementation and Control, MacMillan.

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  702 :  CRYPTOGRAPHY & NETWORK  SECURITY

(common with IT04 702)

3 hours lecture and 1 hour tutorial per week

[Objective: This course introduces the principles and practice of cryptography and network security. It includes the issues related to network security and practical applications that have been implemented to provide network security. It is very relevant in the contemporary scenario of increased number and complexity of cyber-crimes such as hackers, electronic eavesdropping and electronic fraud etc .]

Module I (14 hours)

Congruence equations : properties - complete and reduced residue systems - Fermat's theorem - Euler function. Indeterminate equations - linear and second degree diophantine equations - congruences in one unknown -  congruences of higher degree with prime and composite modulo - Wilson's theorem - quadratic residues. 

Introduction to cryptography - attacks - services and mechanisms - security attacks - security services - conventional encryption - classical techniques - model - steganography - classical encryption techniques - modern techniques - DES - cryptanalysis - block cipher principles and design - algorithms - triple DES - IDEA - blowfish - confidentiality - placement of encryption function - traffic confidentiality - key distribution - random number generation.

Module II (14 hours)
Public key encryption - RSA algorithm - key management and exchange.RSA Design and implementation- Chinese Remainder theorem, Garner’s formula,  RSA Model Definition , Digital signatures and public Exponents, Public Key, RSA Key generating functions, Pitfalls in using RSA ,RSA encryption function, Signature functions-Key Negotiation Protocol- Key setting, Authentication convention, Views of the protocol, Attacker’s view, Key compromise, complexity and optimization,

Implementation issues-   Large integer issues, checking DH computations and RSA encryption, faster multiplication, Elliptic curve cryptography - message authentication - requirements - functions and codes - hash functions - security of hash functions and MACs  algorithms - MD5 message digest algorithm , Secure Hash (SHA-1 ) algorithm – 

Module III (14 hours)

Digital signature algorithm – DSA Decription -DSA prime generation-Security of DSA-GOST Digital Signature Algorithm-ONG-Schnorr-Shamir, ESIGN, - Identification schemes- Feige- Fiat-Shamir and its simplified form ,enhancements – Guillou-Quisquater schemes, -  Schnorr schemes – Key-exchange Algorithms, Diffie-Hellman scheme and modifications- Encrypted Key exchange(EKE),- Conference Key Distribution and secret Broadcasting – Multiple-Key Public-Key cryptography, Secret-Scharing Algorithms ,Subliminal Channel ,Undeniable Digital Signatures-Computing with encrypted data, Fair Coin Flips- Fair and Failsafe Cryptosystems ,Blind Signatures- Probabilistic Encryption- Quantum Cryptography

Module IV (10 hours)

Kerberos- Model, working principle, key servers, Sesame- Common Cryptographic Architecture (CCA),ISO Authentication framework, Privacy-Enhanced Mail(PEM), Prety Good Privacy(PGP), Public-Key Cryptography Standards(PKCS).

IP Security - Architecture, Authentication Header, Encapsulating security payload, Combining security associations, Key-management, ISAKMP- Internet Protocol security -  WEB Security-Socket layer and Transport layer security, Secure Electronic transaction, password selection strategies ,Intrusion detection.

Text book 

1.  Stallings W., Cryptography and Network Security Principles and Practice, Pearson Education Asia.  

2.   Schneier B., Applied Cryptography: Protocols, Algorithms, and Source Code in C, John Wiley 

3.   Schneier B, Ferguson  N. ,  Practical  Cryptography, Wiley–Dream - tech India Pvt.Ltd.

Reference books

1.  Wenbo Mao , Modern cryptography – Theory and Practice, Pearson Education Asia
2.  Niven & Zuckerman H.S., An Introduction to The Theory of Numbers, John Wiley
3. Pfleeger C.P., Pfleeger S.L., Security in Computing ,, Pearson Education (Singapore)      Pte.Ltd.

4. Michel E. Whiteman, Herbert J.Mattord, Principles of Information Security, Thomson, Vikas Publishing House

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 703  :  DISTRIBUTED  SYSTEMS

(common with IT04 703)

3 hours lecture and 1 hour tutorial per week

[Objective: The development of distributed systems followed the emergence of high-speed local area networks, the availability of high performance PCs, workstations and servers has resulted in a recent shift towards distributed systems, and away from centralized, multi user systems. This trend has been accelerated by the development of distributed system software designed to support the development of distributed applications. This course is to impart basic knowledge of the issues concerning distributed systems, from both software and hardware viewpoints.]
Module I (10 hours)

Operating system fundamentals - distributed system concepts and architectures - major design issues - distributed computing environments (DCE)

Module II (13 hours) 

Concurrent processes and programming - threads and processes - client server model - time services language mechanisms for synchronization - concurrent programming languages

Module III (13 hours)

Inter-process communication and coordination - message passing communication - request/reply communication - transaction communication - name and directory services - distributed mutual exclusion - leader election

Module IV (16 hours)

Distributed process scheduling - static process scheduling, dynamic load sharing and balancing - distributed process implementation - real-time scheduling - concepts of distributed file systems - distributed shared memory - distributed computer security

Text book

Chow R. & Johnson T., "Distributed Operating Systems and Algorithms", Addison Wesley

Reference books
1. Sinha P.K., "Distributed Operating Systems Concepts and Design", PHI

2. Tanenbaum S., "Distributed Operating Systems", Pearson Education.

3. Coulouris G., Dollimore J. & Kindberg T., "Distributed Systems Concepts And Design", Addison Wesley

4. Singhal M. & Shivaratri, "Advanced Concepts in Operating Systems, Distributed Databases And Multiprocessor Operating Systems", McGraw Hill

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  704 :  DESIGN  &  ANALYSIS  OF  ALGORITHMS

3 hours lecture and 1 hour tutorial per week

[Objective of the course is to provide a sound basis of algorithm design and analysis techniques. A background of data structures and programming languages is assumed. After completing the course, one is expected to be able to design efficient algorithms, compare different algorithms for efficiency and also to have an idea about what is computable by a machine]

Module I (13 hours)

Analysis: RAM model - cost estimation based on key operations - big Oh - big omega - little Oh - little omega and theta notations - recurrence analysis - master's theorem - solution to recurrence relations with full history probabilistic analysis - linearity of expectations - worst and average case analysis of quick-sort - merge-sort - heap-sort - binary search - hashing algorithms - lower bound proofs for the above problems - amortized analysis - aggregate - accounting and potential methods - analysis of Knuth-Morris-Pratt algorithm - amortized weight balanced trees

Module II (13 hours)

Design: divide and conquer - Strassen's algorithm, o(n) median finding algorithm - dynamic programming - matrix chain multiplication - optimal polygon triangulation - optimal binary search trees - Floyd-Warshall algorithm - CYK algorithm - greedy - Huffman coding - Knapsack, Kruskal's and Prim's algorithms for mst - backtracking - branch and bound - travelling salesman problem - matroids and theoretical foundations of greedy algorithms

Module III (13 hours)

Complexity: complexity classes - P, NP, Co-NP, NP-Hard and NP-complete problems - cook's theorem (proof not expected) - NP-completeness reductions for clique - vertex cover - subset sum - hamiltonian cycle - TSP - integer programming - approximation algorithms - vertex cover - TSP - set covering and subset sum

Module IV (13 hours)

Probabilistic algorithms: pseudo random number generation methods - Monte Carlo algorithms - probabilistic counting - verifying matrix multiplication - primality testing - miller rabin test - integer factorization - Pollard’s rho heuristic - amplification of stochastic advantage - applications to cryptography - interactive proof systems - les vegas algorithms - randomized selection and sorting - randomized solution for eight queen problem - universal hashing - Dixon’s integer factorization algorithm

Text books

1. Corman T.H., Lieserson C.E. & Rivest R.L., Introduction to Algorithms, Prentice Hall India, Modules I, II and III

2. Motwani R. & Raghavan P., Randomized Algorithms, Cambridge University Press, Module IV

Reference books

1. Basse S., Computer Algorithms: Introduction to Design And Analysis, Addison Wesley

2. Manber U., Introduction to Algorithms: A Creative Approach, Addison Wesley

3. Aho V., Hopcraft J.E. & Ullman J.D., The Design And Analysis of Computer Algorithms, Addison Wesley

4. Kenneth A Berman, Jerome L Paul,  Fundamentals of sequential and parallel algorithms, Vidya Vikas Publications

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

 CS04  705A  :  DIGITAL  SIGNAL  PROCESSING

(common with IT04 705A)

3 hours lecture and 1 hour tutorial per week

[Objective:  Current communication technology is based on digital signal processing. Here the fundamental principles of various transforms and the tools used in analysis and design of discrete-time systems for signal processing are introduced.]
Module I (12 hours)

Discrete time signals and systems - discrete signal sequences - linear shift invariant systems - discrete signals - stability and casualty - difference equations - frequency domain representations - fourier transform and its properties - relationship between system representations, review of Z-transforms
Module II (15 hours)
Discrete fourier transform - representation of discrete fourier series - properties of discrete fourier series - periodic convolution - DFT - properties of DFT - computation of DFT - circular convolution - linear convolution using DFT - FFTs - DIT-FFT and DIF-FFT - FFT algorithm for composite N

Module III (13 hours)

Design of digital filters - IIR and FIR filters - low pass analog filter design - Butterworth and Chebyshev filters - design examples - bilinear transformation and impulse invariant techniques - FIR filter design - linear phase characteristics - window method

Module IV (12 hours)

Realization of digital filters - discrete form I and II - cascade and parallel form - finite word length effects in digital filters - quantizer characteristics - saturation overflow - quantization in implementing systems - zero input limit cycles - introduction to DSP processors

Reference books

1. Proakis & Manolalus, Digital Signal Processing, Principles, Algorithm & Applications, Prentice Hall

2. Oppenheim & Schafer, Discrete Time Signal Processing, Prentice Hall

3. Ludeman L.C., Fundamentals of Digital Signal Processing, Harper & Row Publishers

4. Van Valkenburg M.E., Analog Filter Design, Holt Saunders

5. Terrel T.J. & Shark L.K., Digital Signal Processing, Macmillan.

6. Sanjit K. Mitra, Digital Signal Processing- A Computer- Based Approach, Tata McGraw-Hill.

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  705B :  ADVANCED  TOPICS  IN  DATABASE  SYSTEMS

(common with IT04 705B)

3 hours lecture and 1 hour tutorial per week

[Objective: The course is intended to impart knowledge on the latest advancements in implementations of database management systems. This imparts sound idea on the latest methodologies such as object oriented, distributed and deductive database systems along with comparisons supported by some case studies. By the end of the course, it enables the student to analyze, design and implement modern database systems, especially for a distributed environment.]
Module I (11 hours)

Overview of relational database concept - object oriented database - overview of object oriented concepts - object definition language - object query languages - object database conceptional design - overview of CORBA standard for distributed objects

Module II (13 hours)

Distributed database concepts - data fragmentation replication and allocation - types of distributed database system - query process - concurrency control for distributed database - overview of client - server architecture and its relationship to distributed database

Module III (13 hours)

Deductive database - introduction to deduction database prolog/datalog notation - interpretation of rules - basic inference mechanism for logic programs - datalog programs and their evaluation - deduction database systems - data Warehousing and data mining - database on World Wide Web - multimedia database - mobile database - geographic information system - digital libraries

Module IV (15 hours)

Oracle and microsoft access - basic structure of the oracle system - database structures and its manipulation in oracle - storage organization programming oracle applications - oracle tools - an overview of Microsoft access features and functionality of access - distributed databases in oracle

Text book

1. Elmasri & Navathe, Fundamentals of Database Systems, Addison Wesley

Reference books
1. Ramakrishnan R. & Gehrke J., Database Management Systems, McGraw Hill

2. O'neil P. & O'neil E., Database Principles, Programming, And Performance, Harcourt Asia (Morgan Kaufman)

3. Silberschatz, Korth H.F. & Sudarshan S., Database System Concepts, Tata McGraw Hill

4. Theory T.J., Database Modelling And Design, Harcourt Asia (Morgan Kaufman)

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests 




2x15  = 30

Regularity



          = 05

Total marks 

           

          = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS2K  705C :  SIMULATION  &  MODELING

3 hours lecture and 1 hour tutorial per week

[Objective:  In simulation scientists try to reproduce real-world events or process under controlled laboratory conditions, using mainly mathematical models. Some of the most important scientific discoveries stem from the use of computers to simulate the complex natural phenomena. Hence, both from research perspective and from application perspective, study of the course is inevitable.]
Module I (10 hours)
Introduction - systems and models - computer simulation and its applications - continuous system simulation - modeling continuous systems - simulation of continuous systems - discrete system simulation - methodology - event scheduling and process interaction approaches - random number generation - testing of randomness - generation of stochastic variates - random samples from continuous distributions - uniform distribution - exponential distribution m-Erlang distribution - gamma distribution - normal distribution - beta distribution - random samples from discrete distributions - Bernoulli - discrete uniform - binomial - geometric and poisson

Module II (12 hours)

Evaluation of simulation experiments - verification and validation of simulation experiments - statistical reliability in evaluating simulation experiments - confidence intervals for terminating simulation runs - simulation languages - programming considerations - general features of GPSS - SIM SCRIPT and SIMULA

Module III (15 hours)

Simulation of queueing systems - parameters of queue - formulation of queueing problems - generation of arrival pattern - generation of service patterns - Simulation of single server queues - simulation of multi-server queues - simulation of tandom queues

Module IV (15 hours)
Simulation of stochastic network - simulation of PERT network - definition of network diagrams - forward pass computation - simulation of forward pass - backward pass computations - simulation of backward pass - determination of float and slack times determination of critical path - simulation of complete network - merits of simulation of stochastic networks

Note to the question paper setter - programming questions must be based on `C` language or specified simulation languages in the syllabus

Reference books

1. Deo N., System Simulation And Digital Computer, Prentice Hall of India.

2. Gordan G., System Simulation, Prentice Hall of India.

3. Law A.M. & Ketton W.D., Simulation Modelling and Analysis, McGraw Hill.

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15 =  30

Regularity



         =  05

Total marks 
  
           

         =  50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  705D  :  STOCHASTIC PROCESSES

(common with IT04 705D)

3 hours lecture and 1 hour tutorial per week

[Objective: Dynamic indeterminism is to be analyzed in any field of Science and Technology with reference to time, which is in other words defined as random processes. Students are introduced to various methods to model and analyze such systems.]
Module I (12 hours)

Markov chains and poisson processes (a brief revision) - continuous time Markov chains - definition -transition probability function - Chapman - Kolmogorov equations - rate matrix - Kolmogorov forward and backward equations - computing the transition probabilities - limiting probabilities - pure birth process  - birth and death process - M/ M/ 1 queue
Module II (12hours)
Renewal theory and its applications - the renewal process N(t) - distribution of N(t) - renewal function - renewal equation - limit theorems and their applications - elementary  renewal theorem (without proof ) - applications of renewal theorem - central limit theorem of renewal processes (without proof) - renewal reward processes - regenerative processes - delayed renewal processes - alternating renewal processes

Module III (12 hours)

Queueing theory I: introduction - preliminaries - cost equations - Little’s formula - steady state probability - exponential models - single server exponential queueing system - single server exponential - system having finite capacity - a queueing system with bulk service - network of queues - open systems - closed systems - the system M/G/1 - preliminaries - work and cost identity - applications of work to M/G/1 - busy periods - discussion of M/D/1 model and M/Ek/1 model

Module IV (12 hours)

Queueing theory II: variations on the M/G/1 - the M/G/1 with random sized batch arrivals - priority queues - the model G/M/1 - the G/M/1 busy and idle periods - multi server queues - Erlang loss system - the M/M/k queue -the G/M/k queue - the M/G/k queue - M/G/( queue

Text books

Reference books

1.  Ross S.M., Introduction to Probability Models, Sixth edition, Harcourt Asia Pvt. Ltd. and Academic Press

2.  Medhi J., Stochastic Processes, Wiley Eastern Ltd

Sessional work assessment

Assignments 

      

2x7.5 =  15

Tests




2x15  =  30

Regularity



          =  05

Total marks 
  
           

          =  50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  705E  :  TECHNICAL ARGUMENTATION

3 hours lecture and 1 hour tutorial per week

[Objective: This topic is concerned with the most fundamental aspects of academic study such as the abilities to reason with ideas and evidence, to formulate arguments effectively and to appreciate the interplay between ideas and evidence in debate. It introduces a student to the nature of good reasoning

and how to test and construct good arguments without assuming any prior knowledge of logic or philosophy. The subject may work as a much-needed guide to thinking critically for oneself.]

Module I (13 hours)

Introduction to argument – choice of topic – defining audience – defining terms – planning argument – avoiding logical fallacies – case study of classic arguments of Mahatma Gandhi, Martin Luther King Jr.

Module II (13 hours)

Understanding forms of persuasion – Reading critically – Plagiarism – documenting sources – guide to research – avoiding selective research – case study involving issue of surfing the web.

Module III (13 hours)


Searching for magazine, journal, newspaper articles – using abstracting services, internet, books, other library resources – case study involving culture and curriculum

Module IV (13 hours)


Conducting interviews, surveys, compiling bibliography – organizing, writing and preparing researched paper – case study involving gun control and immigration – case study of select classic argument of  Plato.

Text book

1. Robert K Miller, The Informed Argument, Fifth Edition, Harcourt Brace College

      Publishers

References

1. John Shand, Arguing Well, Routledge Publishers

2. Peter J Phelan, Peter J Reynolds, Argument and Evidence, Routledge Publishers

3. Tracy Bowell and Garry Kemp, Critical Thinking, Routledge Publishers

4. David  Sanford, If P then Q, Routledge Publishers

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15 =  30

Regularity



         =  05

Total marks 
  
           

         =  50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer

CS2K  705F  :  ENTREPRENEURSHIP

3 hours lecture and 1 hour tutorial per week

[Objectives: The course intends to strengthen the entrepreneurial capabilities of a student while preparing to graduate as a professional. These capabilities include identification of opportunities, studying project feasibility, and implementing business ventures. The course also exposes the intricacies of economic fundamentals of a business venture, needed for commissioning one.]

Module I (20 hours)

Entrepreneurial perspectives - understanding of entrepreneurship process - entrepreneurial decision process - entrepreneurship and economic development - characteristics of entrepreneur - entrepreneurial competencies - managerial functions for enterprise

 

Module II (10 hours)

Process of business opportunity identification and evaluation - industrial policy - environment - market survey and market assessment - project report preparation - study of feasibility and viability of a project - assessment of risk in the industry

 

Module III (12 hours)

Process and strategies for starting a venture - stages of small business growth - entrepreneurship in international environment - entrepreneurship - achievement motivation - time management creativity and innovation structure of the enterprise - planning, implementation and growth

 

Module IV (10 hours)

Technology acquisition for small units - formalities to be completed for setting up a small scale unit - forms of organizations for small scale units - financing of project and working capital - venture capital and other equity assistance available - break even analysis and economic ratios technology transfer and business incubation

 

Reference books
1.   Harold Koontz & Heinz Weihrich, Essentials of Management, McGraw Hill International

2.   Robert D Hirich & Michael P Peters Irwin, Entrepreneurship, McGraw Hill

3.   Rao T. V., Deshpande M. V., Prayag Metha & Manohar S Nadakarni, Developing Entrepreneurship - A Hand Book, Learning Systems

4.   Donald Kurado & Richard M Hodgelts, Entrepreneurship A Contemporary Approach, The Dryden Press New York

5.    Dr Patel V.G., Seven Business Crisis, Tata McGraw Hill, New Delhi

6.    Jeffry A Timmons, New Venture Creation - Entrepreneurship for 21st Century, McGraw    Hill International, 5th Edition

7.   Patel J.B., Noid S. S., A Manual on Business Opportunity Identification, Selections, EDII Ahmedabad.

8.   Rao C.R., Finance for Small Scale Industries
9.   Pandey G. W., A Complete Guide to Successful Entrepreneurship, Vikas Publishing, New Delhi.

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

 

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions of 15marks from module I with choice to answer any one

Q III  - 2 questions of 15marks from module II with choice to answer any one

Q IV  - 2 questions of 15marks from module III with choice to answer any one

Q V   - 2 questions of 15marks from module IV with choice to answer any one

CS04  706(P)  :  COMPILER  LAB

3 hours practical per week

[Objective: This practical course is introduced to familiarize the design of all phases of compilers up to a stage of intermediate code generation. This course enables the students to design and implement modern compilers for any environment.]
Lab 1,2    :  Generation of lexical analyzer using tools such as LEX.

Lab 3,4    :  Generation of parser using tools such as YACC.

Lab 5,6    :  Creation of Symbol tables.

Lab 7,8    :  Creation of type checker.

Lab 9,10  :  Generation of intermediate code.

Reference books

1. Halub A.I., Compiler Design in C, Prentice Hall India

2. Appel A.W., Modern Compiler Implementation in C, Cambridge University Press

Sessional work assessment

Lab practicals & record

 
= 25

Tests 


     
    2x10 
= 20

Regularity  



= 05

Total marks 



= 50

CS04  707(P)  :  SEMINAR

4 hours per week

Each student is expected to present a seminar on a topic of current relevance in Computer Science and Engineering - they are expected to refer research and review papers from standard journals like ACM, IEEE, JPDC, IEE etc. - at least three cross references must be used - the seminar report must not be the reproduction of the original paper.

Sessional work assessment

Presentation 
 
                               
= 15

Regularity



        
= 05


Discussion 


                   
= 10

Report




        
= 20

Total marks 



        
= 50

CS04  708(P)  :  PROJECT

3 hours practical per week

[Objective: The project is aimed at improving the professional competency by touching the areas which otherwise is not covered in theory or laboratory classes. There is a greater realization of the importance of the application of ideas to build a solution to complement the learning process. The work practice will help the students to develop ability to apply theoretical and practical tools/techniques to solve real life problems related to industry and current research.]

Guidelines

This project is for a duration of two semesters - each student group (not more than 5 members in a group) is expected to develop a complete product - the design and development may include hardware and/or software - the seventh semester is mainly for the design of the product - an interim report is to be submitted at the end of the semester - the assessment may be made individually and in groups
 The project work may include the use of the following.

OS platforms: Relevant to the current state of the art with support for networked environment, distributed computing and development of multi- platform applications.

Internet technologies: Architectural concepts, XML, Scripting languages, Middleware (Component) technologies

Front end / GUI: Code development or development based on tools.

RDBMS/Back End: Relevant to current state with database connectivity to different platforms.

Languages: Qt, Glade or any similar 4GLs, Scripting languages and C & C++ in Linux (under GNU gcc) etc

Universal n/w applications development platforms such as JAVA,  .NET.

            OS internals: Device drivers, RPC, Threads, Socket programming etc

            Networking: Mechanisms, protocols, security etc

            Embedded systems: RTOS, Embedded hardware with software for an application, 

            Code optimization, security etc.   

Sessional work assessment

Design 


                   
= 30

Regularity



= 05

Report




= 15

Total marks 



= 50

EIGHTH SEMESTER

CS04  801  :  INFORMATION RETRIEVAL

3 hours lecture and 1 hour tutorial per week

[Objective: In the current scenario of information explosion, tools and techniques for deriving the right information at the right time will give a competitive edge to an organization. This paper examines this aspect in detail in the context of the World Wide Web. It covers many forms of information, such as text, image, audio and video formats, and presents several research issues related to different IR tasks.]

Module I (10 hours)

Introduction: Information versus Data Retrieval, IR: Past, present, and future. Basic concepts: The retrieval process, logical view of documents. Modeling: A Taxonomy of IR models, ad-hoc retrieval and filtering. Classic IR models: Set theoretic, algebraic, probabilistic IR models, models for browsing.

Module II (12 hours)

Retrieval evaluation: Performance evaluation of IR: Recall and Precision, other measures, Reference Collections, such as TREC, CACM, and ISI data sets. Query Languages: Keyword based queries, single word queries, context queries, Boolean Queries, Query protocols, query operations.

Module III (12 hours)

Text and Multimedia Languages and properties, Metadata, Text formats, Markup languages, Multimedia data formats, Text Operations. Indexing and searching: Inverted files, Suffix trees, Suffix arrays, signature files, sequential searching, Pattern matching.

Module IV (16 hours)

Multimedia IR: Spatial access methods, Generic multimedia Indexing approach, Distance functions, feature extraction, Image features and distance functions. Searching the Web: Characterizing and measuring the Web. Search Engines: Centralized and Distributed architectures, user Interfaces, Ranking, Crawling the Web, Web directories, Dynamic search and Software Agents.

Text book

1.R.Baeza-Yates and B. R. Neto: Modern Information Retrieval:, Pearson Education, 2004.

Reference books

1.   C.J. van Rijsbergen: Information Retrieval, Butterworths, 1979.

2.   C.D. Manning and H. Schutze: Foundations of Statistical natural Language Processing

      (Chapters 13, 14, and 15 only), The MIT Press, Cambridge, London.2001.

1. David Hand, Heikki Mannila, Padhraic Smyth, Data Mining, Prentice hall of India

Sessional work assessment

Assignments 

      

2x7.5  = 15

Tests




2x15   = 30

Regularity



           = 05

Total marks 
  
           

           = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 802 :  COMPUTER  ARCHITECTURE AND PARALLEL PROCESSING

3 hours lecture and 1 hour tutorial per week

[Objective:  This subject is aimed to introduce a concentrated course on parallel computing based computer architectures with a quantitative approach. The students will be able to understand new design paradigms to achieve parallelism, memory hierarchy design and inter-connection networks. ]
Module I (15 hours)


Fundamentals - task of a computer designer - trends in technology usage and cost - performance measurement - quantitative principles of computer design - instruction set architectures - classification - addressing and operations - encoding an instruction set - role of compilers - case study - the DLX architecture - pipelining - pipeline for DLX - pipeline hazards - data and control hazards - implementation difficulties - pipelining with multicycle operations

Module II (12 hours) 

Instruction level parallelism - concepts and challenges - dynamic scheduling - dynamic hardware prediction - multiple issue of instructions - compiler and hardware support for ILP - vector processing - vector architecture - vector length and stride - compiler vectorization - enhancing vector performance

Module III (13 hours)

Memory hierarchy design - reducing cache misses and miss penalty, reducing hit time - main memory - virtual memory and its protection - case study - protection in the Intel Pentium - crosscutting issues - I/O systems - performance measures - reliability and availability - designing an I/O system - case study - Unix file system performance

Module IV (12 hours)

Interconnection networks - simple networks - connecting more than two computers - practical issues - multiprocessors - introduction - application domains - centralised-shared memory and distributed-shared memory architectures - synchronisation - models of memory consistency

Text book

 1.     Hennesy J.L. & Pattersen D.A., Computer Architecture: A Quantitative approach,

         Harcourt Asia Pte Ltd. (Morgan Kaufman)

Reference books
 1.    Pattersen D.A. & Hennesy J.L., Computer Organisation and Design: The Hardware/

        Software Interface, Harcourt Asia Pte Ltd (Morgan Kaufman)

 2.    Hwang K., Advanced Computer Architecture: Parallelism, Scalability and

      . Programmability, McGraw Hill

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  803  :  INTERNET TECHNOLOGIES

(Common with IT04 803)

3 hours lecture and 1 hour tutorial per week

[Objective:  This course introduces the algorithms and protocols implemented to have human interaction with internet with an emphasis on application layer and multimedia networking. It also introduces the techniques and methods of E-Commerce.]
Module I (14 hours)

Network Applications-Client-Server Interaction-Socket Interface-Connection Oriented Service-Simple Client and Server example-Domain Name System-Electronic Mail Representation and Transfer-VoIP-File Transfer and Remote File Access-RPC and Middleware-Initialization

Module II (12 hours)
Multimedia networking-applications-streaming stored audio and video – internet telephony – RTP – scheduling and policing mechanisms – integrated services – RSVP –differentiated services – network management – the internet network management framework – network security – integrity, Access control attacks & control measures

Module III (13 hours)

E-commerce-Difference between E-commerce and E-Business, Unique features, types – Portals – E-distributor. Emerging E-commerce areas. Technology infrastructure – Internet and web features (case study not required). Building an E-commerce website-  choosing server software- choosing hardware- E-commerce site tools. Security needs in E-commerce environment.

Module IV (13 hours)

E-commerce payment systems – credit cards, E-commerce transactions – digital payments in B2C arena - B2B payment systems, B2B E-commerce and Supply Chain Management – Evolution – Procurement process & Supply Chain Management – Trends in Supply Chain Management and collaborative commerce, Net Marketers – characteristics, types, e-distributors, e-procurement.

Text books 

1.  Douglas E. Comer, Computer Networks and Internets with Internet Applications – Pearson Education

2. Kurose J.F. & Ross K.W, Computer Networking: A Top -Down Approach Featuring the Internet- Pearson Education
3  Kenneth C. Laudon, Carol Guercio Traver, E-Commerce-Business, Technology, Society-   Pearson Education 

Reference books

1.   Nalin K. Sharda, Multimedia Information Networking – Prentice Hall of India.

2.   Stallings, Computer Networking with Internet Protocols - Pearson Education Asia.

3. Greenlaw R. & Hepp E.,In-line / On-line: Fundamentals of the Internet and the World Wide Web- Tata McGraw Hill

4.  Goncalves M., Firewalls: A Complete Guide - Tata McGraw Hill

5.  Kalakota R. & Whinston A.B., Frontiers of Electronic Commerce - Addison Wesley

6.  Schneider G.P. & Perry J.T. Electronic Commerce, Course Technology 

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  804A  :  ARTIFICIAL  INTELLIGENCE

(common with IT04 804A)

3 hours lecture and 1 hour tutorial per week

[Objective:  AI is the study of how to make computers do things which, at the moment people do better. This course introduces AI problems and Search techniques, Knowledge Representations, Neural networks, LISP and various approaches of AI problems solving.  This leads the students to design their own systems of artificial Intelligence and expert systems.]
Module I (16 hours)

Introduction – definition and basic concepts – aims – approaches – problems in AI – AI applications – perception and action – representing and implementing action functions – production systems – networks – problem solving methods – forward versus backward reasoning – search in state spaces – state space graphs – uninformed search – breadth first search – depth first search – heuristic search – using evaluation functions – general graph-searching algorithm – algorithm A* - admissibility of A* - the consistency condition – iterative deepening A* - algorithm AO* - heuristic functions and search efficiency – alternative search formulations and applications – assignment problems – constraint satisfaction – heuristic repair – two agent games – the mini-max search – alpha beta procedure – games of chance

Module II (14 hours)

Knowledge representation – the propositional calculus – using constraints on feature values – the language – rules of inference – definition of proof – semantics – soundness and completeness – the PSAT problem – meta-theorems – associative and distributive laws – resolution in propositional calculus – soundness of resolution – converting arbitrary wffs to conjunctions of clauses – resolution refutations – horn clauses – the predicate calculus – motivation – the language and its syntax – semantics – quantification – semantics of quantifiers – resolution in predicate calculus – unification – converting arbitrary wffs to clause form – using resolution to prove theorems – answer extraction – knowledge representation by networks – taxonomic knowledge – semantic networks – frames – scripts

Module III (12 hours)

Neural networks – introduction – motivation – notation – the back propagation method – generalization and accuracy – reasoning with uncertain information – review of probability theory – probabilistic inference – bayes networks – genetic programming – program representation in GP – the GP process – communication and integration – interacting agents – a modal logic of knowledge – communication among agents – speech acts – understanding language strings – efficient communication – natural language processing – knowledge based systems – reasoning with horn clauses – rule based expert systems

Module IV (10 hours)

Programming in LISP – basic LISP primitives – definitions – Predicates – conditionals  and Binding – recursion and iteration – association lists – properties and data abstraction – lambda expressions – macros – I/O in LISP – examples involving arrays and search

Text book

1. Nilsson N.J., Artificial Intelligence – A New Synthesis, Harcourt Asia Pte. Ltd.

Reference books

1. Luger G.F. & Stubblefield W.A., Artificial Intelligence, Addison Wesley

2. Elain Rich & Kevin Knight, Artificial Intelligence, Tata McGraw Hill

3. Tanimotto S.L., The Elements of Artificial Intelligence, Computer Science Press

4. Winston P.H., LISP, Addison Wesley

5. George F. Luger, Artificial Intelligence – Structures and strategies for complex problem solving, Pearson Education

6. Stuart Russell, Peter Norvig, Artificial Intelligence – A modern approach, Pearson Education

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

 CS04  804B  :  IMAGE  PROCESSING

(common with IT04 804B)

3 hours lecture and 1 hour tutorial per week

[Objective: The subject deals with techniques of image processing such as enhancement, encoding and compression, which are inevitable in the present networked multimedia scenario. A basic knowledge of information theory and digital signal processing is assumed. The study is very significant in research perspective as well as in the application perspective.]

Module I (20 hours)

Introduction – digital image representation – fundamental steps in image processing – elements of digital image processing systems – digital image fundamentals – elements of visual perception – a simple image model – sampling and quantization – basic relationship between pixels – image geometry – image transforms – introduction to Fourier transform – discrete Fourier transform – some properties of 2-fourier transform (DFT) – the FFT – other separable image transforms – hotelling transform

Module II (12 hours)

Image enhancement – point processing – spatial filtering – frequency domain – color image processing – image restoration – degradation model – diagonalization of circulant and block circulant matrices – inverse filtering – least mean square filter

Module III (10 hours)

Image compression – image compression models – elements of information theory – error-free compression – lossy compression – image compression standards

Module IV (10 hours)

Image reconstruction from projections – basics of projection – parallel beam and fan beam projection – method of generating projections – Fourier slice theorem – filtered back projection algorithms – testing back projection algorithms

Text book

1. Rafael C., Gonzalez & Woods R.E., Digital Image Processing, Addison Wesley

Reference books

1. Rosenfeld A. & Kak A.C., Digital Picture Processing, Academic Press

2. Jain A.K, Fundamentals of Digital Image Processing, Prentice Hall, Englewood Cliffs

3. Schalkoff R. J., Digital Image Processing and Computer Vision, John Wiley

4. Pratt W.K., Digital Image Processing, John Wiley

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15 =  30

Regularity



         =  05

Total marks 
  
           

         =  50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  804C : INFORMATION  THEORY  &  CODING

3 hours lecture and 1 hour tutorial per week

[Objective: The subject deals with the fundamentals of information quality, error control in communication process and various systems of coding information for reliable communications. Built on a sound mathematical basis, the methods developed in this field of study are essential in a study of communication systems, information Technology and computing. A background in algebraic structures would prove helpful while learning this subject.]

Module I (14 hours)
Information theory – information and entropy – properties of entropy of a binary memory less source – extension of a discrete memory less source – source coding theorem – Shannon-Fano coding – Huffman coding – Lempel Ziv coding – discrete memory less source – binary symmetric channel – mutual information – properties – channel capacity – channel coding theorem – information capacity theorem

Module II (14 hours)

Coding – linear block codes – generator matrices – parity check matrices – encoder – syndrome and error detection – minimum distance – error correction and error detection capabilities – cyclic codes – coding and decoding

Module III (14 hours)

Introduction to algebra – groups – fields – binary field arithmetic – construction of galois field – basic properties – computations – vector spaces – matrices – BCH codes – description – decoding – reed 
eneral codes

Module IV (10 hours)

Coding – convolutional codes – encoder – generator matrix – transform domain representation – state diagram – distance properties – maximum likelihood decoding – Viterbi decoding – sequential decoding – interleaved convolutional codes

Text books

1. Simon Haykin, Communication Systems, John Wiley

2. Shu Lin & Costello D.J., Error Control Coding – Fundamentals and Applications, Prentice Hall Inc. Englewood Cliffs

Reference books

1. Das J., Malik S.K. & Chatterje P.K., Principles of Digital Communication, New Age International Limited

2. Sam Shanmugham, Digital and Analog Communications, John Wiley 

3. Simon Haykin, Digital Communications, John

4. Taub & Shilling, Principles of Communication Systems, Tata McGraw Hill.

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15 =  30

Regularity



         =  05

Total marks 
  
           

         =  50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  804D  :  COMPUTATIONAL  COMPLEXITY

3 hours lecture and 1 hour tutorial per week

[Objective:  This course gives a clear cut idea to the students how to evaluate computational complexities, so that they would be capable of design systems with maximum efficiency.]
Module I (13 hours)
Problems and algorithms – classification of problems – decision – search – optimization and enumeration problems – review of unsolvability – rice theorem – fixed point theorem – degrees of unsolvability – complexity classes – P, NP, co-NP, PSPACE – NP hardness – NP completeness – cook’s theorem – reductions – NP ( co-NP – primality – pratt’s theorem – approximability – weak verifiers and non approximability

Module II (13 hours)

Parallel models and complexity – class NC – P-completeness – lograthimic Space – L and NL – NL completeness – randomized computation – randomized complexity classes RP, BPP, PP etc. – relation between classes

Module III 13 hours

Function (search) problems – classes FP and FNP – FNP completeness – optimization problems – DP completeness – relation with P=NP problem – polynomial hierarchy – counting problems - #P completeness – class (P relation between (P and NP

Module IV 13 hours

One way functions – public key cryptography – class UP – randomized cryptography – alternation and games – AP – completeness – equivalence of AP and PSPACE – PSPACE completeness – games against nature – interactive protocols – classes APP, ABPP and IP – Shamir’s theorem (IP=PSPACE) – zero knowledge proofs

Text book

1.   Papadimitirou C.H., Computational Complexity, Addison Wesley

Reference books

1    Moret, B.M., The Theory of Computation, Addison Wesley

2.   Bovet D.P. & Crescenzi P., Introduction to the Theory of Complexity, Prentice Hall

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 804 E  :  MOBILE  COMMUNICATION  SYSTEMS

3 hours lecture and 1 hour tutorial per week

[Objective: This course is an introduction to the field of mobile communications and focuses on the aspects of digital data transfer in wireless and mobile environments. The students require a basic understanding of communication and a rough knowledge of the Internet or networking in general.]
Module I (12 hours)

Introduction – applications – history of wireless communications – reference model wireless transmission – frequencies for radio transmission – signals – antennas – signal propagation – multiplexing – modulation – spread spectrum – cellular systems – medium access control – specialized MAC – SDMA – FDMA – TDMA – aloha – CSMA – collision avoidance – polling – CDMA – comparison of S/T/F/CDMA

Module II (12 hours)

Telecommunication systems – GSM – mobile services – system architecture – radio interface – protocols – localization and calling – handover – security – new data services – DECT – TETRA – UMTS and IMT-2000 – satellite systems – history – applications – basics – rooting – localization – handover – examples – broadcast systems – overview – cyclic repetition of data – digital audio broadcasting – digital video broadcasting

Module III (12 hours)

Wireless LAN – infrared Vs radio transmissions – infrastructure and ad-hoc networks – IEEE 802.11 – HIPERLAN – blue-tooth – wireless ATM – motivation for WATM working group – WATM services – reference model – functions – radio access layer – handover – location management – addressing – mobile quality of service – access point control protocol

Module IV (16 hours)

Mobile network layer – mobile IP – packet delivery – registration – tunneling and encapsulation – optimizations – reverse tunneling – dynamic host configuration protocol – ad-hoc networks – routing – algorithms – metrics – mobile transport layer – TCP – indirect TCP – snooping TCP – mobile TCP – retransmission – recovery – transaction oriented TACP – support for mobility – file systems – WWW – WAP – architecture – datagram protocol – transport security – transaction protocol – session protocol – application – environment – WML – WML script – wireless telephony application – example stacks with WAP

 Text book 

1. Schiller J., Mobile Communications, Addison Wesley

Reference books

1. Singhal et.al S., The Wireless Application Protocol, Addison Wesley

2. Wesel E., Wireless Multimedia Communications: Networking Video, Voice and Data, Addison Wesley

3. Gordman D., Wireless Personal Communications
4. Martyn Mallick, Mobile and wireless design essentials, Dream – tech India Pvt. Ltd.

5. Lee W.C., Mobile Collection Tele Communications, McGraw Hill

6. Ojawpera T. & Ranjee Prasad, Wide Band CDMA for Third Generation Mobile Communication
Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15 =  30

Regularity



         =  05

Total marks 
  
           

         =  50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 804F  :  QUANTUM  COMPUTING

(common with IT04 804F)

3 hours lecture and 1 hour tutorial per week

[Objective Experimental and theoretical research in quantum computation is accelerating world-wide. New technologies for realizing quantum computers are being proposed, and new types of quantum computation with various advantages over classical computation are continually being discovered and analyzed. This course introduces the concepts of quantum computation and its applications] 

 

Module I (13 hours)

Foundations of quantum theory – states – observable – measurement – dynamics quantum measurement – quantum entanglement – bell’s theorems

 

Module II (13 hours)

Classical information theory – entropy – quantum information theory – quantification of entanglement – communication complexity – quantum cryptography

 

Module III (13 hours)

Turing machines – reversible computation – universal logic gates and circuits – quantum computers and circuits – quantum algorithms – search – FFT – prime factorization

 

Module IV (13 hours)

Quantum simulations – quantum error correction and codes – fault tolerant quantum computation – physical implementations – ion traps – quantum dots – cavity QED – NMR

 

Reference Books

1.        Preskill J., Lecture Notes for the Course on Quantum Computation, http://www.theory.caltech.edu/people.preskill/ph229
2.        Berman G. P., Dooten G.D., Mainieri. R. & Tsifrinovich V., Introduction to Quantum Computers, World Scientific

3.        Lo. H. K., Popescu S. & Spiller T., Introduction to Quantum Computation and Information, World Scientific

4.        Press A., Quantum Theory: Concepts and Methods, Kluwer Academic

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

 

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions of 15marks from module I with choice to answer any one

Q III  - 2 questions of 15marks from module II with choice to answer any one

Q IV  - 2 questions of 15marks from module III with choice to answer any one

Q V   - 2 questions of 15marks from module IV with choice to answer any 

CS04  805A  :  NEURAL  NETWORKS  &  FUZZY  LOGIC

(common with IT04 805A)

3 hours lecture and 1 hour tutorial per week

[Objective: This course is intended to introduce some of the methods and techniques by means of which it is possible to incorporate human like performance in machine.  At the end of this course students will be able to design and develop such systems using neural networks and fuzzy logic.]
Module I (13 hours)

Introduction to artificial neural networks – biological neurons – Mc Culloch and Pitts modals of neuron – types of activation function – network architectures – knowledge representation – learning process – error-correction learning – supervised learning – unsupervised learning – single unit mappings and the perceptron – perceptron convergence theorem (with out proof) – method of steepest descent – least mean square algorithms – adaline/medaline units – multilayer perceptrons – derivation of the back-propagation algorithm

Module II (13 hours)

Radial basis and recurrent neural networks – RBF network structure – covers theorem and the separability of patterns – RBF learning strategies – K-means and LMS algorithms – comparison of RBF and MLP networks – recurrent networks – Hopfield networks – energy function – spurious states – error performance – simulated annealing – the Boltzman machine – Boltzman learning rule – the mean field theory machine – MFT learning algorithm – applications of neural network – the XOR problem – traveling salesman problem – image compression using MLPs – character retrieval using Hopfield networks

Module III (13 hours)

Fuzzy logic – fuzzy sets – properties – operations on fuzzy sets – fuzzy relations – operations on fuzzy relations – the extension principle – fuzzy measures – membership functions – fuzzification and defuzzification methods – fuzzy controllers – Mamdani and Sugeno types – design parameters – choice of membership functions – fuzzification and defuzzification methods – applications

Module IV (13 hours)

Introduction to genetic algorithm and hybrid systems – genetic algorithms – natural evolution – properties – classification – GA features – coding – selection – reproduction – cross over and mutation operators basic GA and structure. Introduction to Hybrid systems – concept of neuro-fuzzy and neuro-genetic systems

Text books

1. Simon Haykins, “Neural Network a – Comprehensive Foundation”, Macmillan College, Proc, Con, Inc

2. Ross T.J., “Fuzzy Logic with Engineering Applications”, McGraw Hill

Reference books
1.  Zurada J.M., “Introduction to Artificial Neural Systems, Jaico publishers

2. Driankov D., Hellendoorn H. & Reinfrank M., “An Introduction to Fuzzy Control”, Narosa

3. Bart Kosko. “Neural Network and Fuzzy Systems”, Prentice Hall, Inc., Englewood Cliffs

4. Goldberg D.E., “Genetic Algorithms in Search Optimisation and Machine Learning”, Addison Wesley

5. Suran Goonatilake & Sukhdev Khebbal (Eds.), “Intelligent Hybrid Systems”, John Wiley

Sessional work assessment

Assignments 

      

2x7.5 =  15

Tests




2x15  =  30

Regularity



          =  05

Total marks 
  
           

          =  50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS2K  805B :  PATTERN  RECOGNITION
(common with IT04 805B)

3 hours lecture and 1 hour tutorial per week

[Objective: The course will impart a basic knowledge on pattern recognition and will give a sound idea on the topics of parameter estimation and supervised learning, linear discriminant functions and   syntactic approach to PR. It will provide the strong foundation to students to understand and design pattern recognition systems.]
Module I (12 hours)

Introduction – introduction to statistical – syntactic and descriptive approaches – features and feature extraction – learning – Bayes Decision theory – introduction – continuous case – 2-category classification – minimum error rate classification – classifiers – discriminant functions – and decision surfaces – error probabilities and integrals – normal density – discriminant functions for normal density

Module II (12 hours)

Parameter estimation and supervised learning – maximum likelihood estimation – the Bayes classifier – learning the mean of a normal density – general 
enerali learning – nonparametric technic – density estimation – parzen windows – k-nearest neighbour estimation – estimation of posterior probabilities – nearest – neighbour rule – k-nearest neighbour rule

Module III (12 hours)

Linear discriminant functions – linear discriminant functions and decision surfaces – 
eneralized linear discriminant functions – 2-category linearly separable case – non-separable behaviour – linear programming procedures – clustering – data description and clustering – similarity measures – criterion functions for clustering
Module IV (16 hours)

Syntactic approach to PR – introduction to pattern grammars and languages – higher dimensional grammars – tree, graph, web, plex, and shape grammars – stochastic grammars – attribute grammars – parsing techniques – grammatical inference

Text books

1. Duda & Hart P.E, Pattern Classification And Scene Analysis, John Wiley

2. Gonzalez R.C. & Thomson M.G., Syntactic Pattern Recognition – An Introduction, Addison Wesley

Reference book

1. Fu K.S., Syntactic Pattern Recognition And Applications, Prentice Hall, Eaglewood cliffs

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  805C  :  MANAGEMENT  INFORMATION  SYSTEMS

(Common with IT04 801)

3 hours lecture and 1 hour tutorial per week

[Objective: This course will introduce the methods and the influence of the information systems in management milieu and use MIS as an effective tool in management and decision making.]

Module I (12 hours)

Information systems - functions of management - levels of management - framework for information systems - systems approach - systems concepts - systems and their environment - effects of system approach in information systems design - using systems approach in problem solving - strategic uses of information technology

Module II (10 hours)

An overview of computer hardware and software components - file and database management systems - introduction to network components - topologies and types - remote access - the reasons for managers to implement networks - distributed systems - the internet and office communications

Module III (14 hours)

Application of information systems to functional - tactical and strategic areas of management, decision support systems and expert systems

Module IV (16 hours)

Information systems planning - critical success factor - business system planning - ends/means analysis - organizing the information systems plan - systems analysis and design - alternative application development approaches - organization of data processing - security and ethical issues of information systems

Text book
1.  Schultheis R. & Mary Sumner, Management Information Systems-The Manager's View,  Tata McGraw Hill

Reference books 

1. Laudon K.C. & Laudon J.P., Management Information Systems - Organization and Technology, Prentice Hall of India

2. Sadagopan S., Management Information Systems, Prentice Hall of India

3. Basandra S.K., Management Information Systems, Wheeler Publishing

4. Alter S., Information Systems: A Management Perspective, Addison Wesley

5.   Effy Oz., Management Information Systems, Thomson, Vikas Publishing House
Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  805D  :  VLSI  DESIGN

3 hours lecture and 1 hour tutorial per week

[Objective:   Design of high-performance, low power and cost effective systems demands knowledge of all aspects digital design from application algorithms to fabrication and packaging. The VLSI design is system design and  this course imparts those skills to the students and will be invaluable to every future VLSI design Engineer and Manager.]
Module I (14 hours)

Introduction to MOS technology - IC technology - MOS and VLSI - NMOS and CMOS fabrication - thermal aspects - MOS circuits tub ties and latch up - wire parasitic - design rules and layouts - multilayer CMOS process - layout diagrams - stick diagrams - hierarchical stick diagrams - layout design analysis tools

Module II (14 hours)

Logic gates - review of combinational logic circuits - basic gate layouts - delay - power consumption - speed power product - wires and delay - combinational logic networks - layout design methods -network delay - cross talk - power optimization - switch logic networks

Module III (12 hours)

Sequential machines - latches and flip flops - sequential system design - subsystem design - pipelining – data paths - adders - ALU - ROM - RAM - FPGA - PLA - multipliers

Module IV (12 hours)

Floor planning - methods - floor plan of a 4 bit processor - off chip connections - architecture design - register transfer design - architecture for low power - architecture testing - cad systems and algorithms - simulation - layout synthesis

Reference books

1.  Puck Nell D.A. & Eshraghm K., Basic VLSI Design - Systems and Circuits
2.  Mead C., Conway L., Introduction to VLSI System, Addison Wesley

3.  Wayne Wolf, Modern VLSI Design, Phipe

Sessional work assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  805E  :  DATA MINING AND DATA WAREHOUSING

3 hours lecture and 1 hour tutorial per week

[Objective: This subject has evolved over the last decade to address the problem of decreasing amount of useful information even when the amount of data keeps on increasing. Many new applications including those in business and even security related areas have been developed using the techniques of data mining. The objective of this subject of study is to familiarize the students with the concepts, algorithms, and applications of data mining, data warehousing, and the related areas, emphasizing on real-world examples involving large databases.]
Module I (12 hours) 

Basic data mining tasks: Classification, Regression, Time Series Analysis, Prediction, Clustering, Summarization, Sequence discovery.

Introduction to data ware housing, OLAP, OLTP, Knowledge discovery in databases.






Module  II: (10 Hours)Data Mining Techniques:

Statistical Perspective on Data Mining: Point Estimation, Models based on summarization, Bayes Theorem, Hypothesis testing, similarity measures, Application of Decision trees, Neural Networks and Genetic algorithms in data mining.

Module III(12 hours) Core Topics in Data Mining
Classification: Issues in classification, statistical algorithms, Distance-based algorithms, Decision tree based algorithms, Neural Network-based algorithms, rule-based algorithms.

Clustering: Similarity and distance measures, outliers, partitional and hierarchical algorithms (16 hrs)

Module IV(14 hrs) Association Rules

Large Item sets: Basic algorithms, Comparison of approaches.

Advanced topics: Generalized Association rules, multiple-level association rules, Quantitative rules, web mining, spatial Mining and temporal mining (Introduction only)




Text books:  Data mining: Introductory and Advanced Topics-Margaret H.Dunham. 2004 (Pearson Education) 

Reference books

1.Data Mining: Concepts & Techniques-Jiawei Han and Micheline Kamber 2002. (Morgan Kauffman Publishers)

2.Principles of Data Mining : David Hand, Heikki Mannila, and Pedhraic Smyth. 2004. (Prentice Hall India).

3.Data ware housing in the real world : A practical Guide for building decision support systems-Sam Anahory and Dennis Thurray , 2000. (Addision Wesley)

4.Modern Information Retrieval : Richardo Baeza-Yates and Berthier Riberio-Neto. 1999, Addison Wesley.

Sessional Work Assessment

Assignments 

      

2x7.5 = 15

Tests




2x15  = 30

Regularity



          = 05

Total marks 
  
           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04  805F  :  Advanced  Topics  in  Algorithms

3 hours lecture and 1 hour tutorial per week

[Objective of this paper is to acquaint the student with the advanced algorithmic techniques for manipulating complex data structures in order to solve nontrivial problems. Wide ranging applications of these techniques can be found in areas such as database management, distributed systems, parallel processing, signal processing, etc. Study of the topics covered in this paper is essential for anyone involved in the design of complex applications in the above areas.]

Module I: Advanced data structures (13 hours)

Balanced binary search trees - AVL trees - red black trees - B/B+ trees - priority queues - binomial heaps - Fibonacci heaps - mergeable heap operations - disjoint set representation - path compression algorithm - hashing - chaining - open addressing - hash functions - probing - double hashing - universal hashing - graph algorithms - review - DFS - BFS - connected Components - topological sorting - strong connectivity - minimal spanning tree - kruskal and prim algorithms - shortest path problem - Dijkstra’s and bellman - ford algorithms - Johnson’s algorithm for sparse graphs - flow networks - ford fukerson algorithm - maximum bipartite matching - preflow push and lift to front algorithms

Module II (13 hours)

Introduction to parallel algorithms - PRAM models - EREW, ERCW, CREW and CRCW - relation between various models - handling read and write conflicts - work efficiency - Brent's theorem - parallel merging, sorting, and connected components - list rank - Euler tour technique - parallel prefix computation - deterministic symmetry breaking

Module III: Distributed algorithms (13 hours)

Distributed models - synchronous algorithms - leader election - BFS - shortest path - maximal independent set - minimal spanning tree - consensus algorithms with link and process failures - byzantine agreement problem - asynchronous algorithms - Dijkstra’s mutual exclusion algorithm - bakery algorithm - randomized algorithm for dining philosophers’ problem.

Module IV Selected topics (13 hours)

Polynomials and FFT - representation of polynomials - DFT and FFT - divide and conquer FFT algorithm - efficient parallel FFT implementations - pattern matching - finite automata based methods - Rabin Karp algorithm - Knuth Morris Pratt algorithm - Boyer Moore heuristic - computational geometry - two dimensional problems - line segment intersection convex hull - Graham’s scan - Jarvis’s march technique - closest pair of points in a set

Text book
1. Cormen T.H., Leiserson C.E., Rivest R.L., Introduction to Algorithms, Prentice Hall of India

Reference books
1. Brassad G. & Bratley P., Fundamentals of Algorithmics, Prentice Hall of India

2. Basse S., Computer Algorithms - Introduction to Design and Analysis, Addison Wesley

3. Lynch N.A., Distributed Algorithms, Harcourt Asia (Morgan Kaufman)

Sessional work assessment

Assignments 

      

2x7.5 =15

Tests




2x15  = 30

Regularity                                                                 = 05

Total marks 

           

          = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

CS04 806(P):  NETWORKS LAB

3 hours practical per week

[Objective:  This practical course includes experiments in computer networking using basic network components and systems there by allowing the students to gain an intuitive feel for network protocols. This course is very much significant both from research perspective and from application perspective.]
Lab 1
: Implementation of PC to PC file transfer using serial port and MODEM.   

Lab 2,3: Software Simulation of IEEE 802.3, 802.4 and 802.5 protocols.

Lab 4,5: Software Simulation of Medium Access Control protocols – 1) Go Back N, 

              2)  Selective Repeat and 3) Sliding Window.

Lab 6
: Implementation of a subset of Simple Mail Transfer Protocol using UDP

Lab 7,8: Implementation of a subset of File Transfer Protocol using TCP/IP

Lab 9
: Implementation of “finger” utility using Remote Procedure Call (RPC)

Lab 10
: Generation and processing of HTML forms using CGI.

Reference books

1. Richard S.W., Unix Network Programming, PHI

2. Comer D.E., Internetworking with TCP/IP, Vol.1, 2 & 3, PHI

3. Campione et. al M., The Java Tutorial Continued, Addison Wesley

Sessional work assessment

Lab practical and record
                                     = 25

Tests 




        = 20

Regularity 



        = 05

Total marks 



        = 50

CS04  807(P)  :  PROJECT

7 hours per week

[Objective: The project is aimed at improving the professional competency by touching the areas which otherwise is not covered in theory or laboratory classes. There is a grater realization of the importance of the application of ideas to build a solution to complement the learning process. The work practice will help the students to develop ability to apply theoretical and practical tools/techniques to solve real life problems related to industry and current research.]

This project is the continuation of the seventh semester project - the eighth semester is for the development - testing and installation of the product - the product should have user manuals - a detailed report is to be submitted at the end of the semester - the internal assessment may be made individually and in groups
Sessional work assessment

Design & development
                       
        =  40

Testing and installation


        =  30

Regularity 



        =  10

Report



        
        =  20

Total marks 

   
                      = 100

CS 04  808(P)  :  VIVA  VOCE

There is only university examination for Viva-voce  - University will appoint examiners for conducting the viva voce examination - the examiners will ask questions from subjects studied for the B. Tech course, project,  mini  project and seminar reports of the student - the relative mark distribution should be as follows

Marks distribution for Viva- Voce

Subject             

                       
        

=  40

Project





        
=  30

Mini project 




        
=  20

Seminar



        
       
 
=  10

Total marks 



                    
= 100
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