Minutes

A meeting of Board of Studies (BOS) held on 19/04/2013 at 11:30 am in the Department of Computer
Science & IT, MJP Rohilkhand University, Bareilly. The following members were present in the meeting.

I. Dr. Ravendra Singh Member & Head
2. Dr. Neelima Gupta Member

3. Dr. Ashutosh Gupta Internal Member
4. Dr. S. S. Bedi Convener

5. Dr. Vinay Rishiwal Internal Member
6. Mr. Akhtar Husain Internal Member
7. Dr. A. K. Daniel External Member

MMM EC, Gorakhpur

Following points were discussed and resolved.
I. The recommended list of examiners for B. Tech. theory and lab exams for academic session 2013-

14 is enclosed (Annexure 1y

2. The recommended list of examiners for MCA4 theory and lab exams for academic session 2013-14
is enclosed (Annexure 2):
3. The recommended list of examiners for BCA theory and lab exams for academic session 2013-14

is enclosed (Annexure 3):
4. The new course structure and syllabus for the MCA and B.Tech. have been recommended for its
approval from the Faculty Board and Higher authorities for its implementation from academic
year 2013-2014.
As per recommendations (D.O. No.: 14-7/2009(CPP-11) dated 16/0172013) of the Task force on
National Security regarding the introduction of a new course “Cyber security/Information
security”™ for the UG and PG courses of the University. the mentioned  course “Cyber
security/Information security™ has been included in the M.C.A. course structure  and
recommended for its approval. It is also recommended that. the mentioned course “Cyber
security/Information security™ may be included as an clective for B.Tech (CS & 11 ) for academic
year 2013-14, as a core subject with the coordination of other branches of B ech atter due
recommendation.
Regarding the introduction of a new course “Cyber security/Information security™ for BCA
course, it is noted that BCA syllabus w.e.f. 2011-2012 was design as a common svllabus for all
the State Universities of UP. So it is recommended that course “Cyber security/Information
security” may be included according to the recommendation of the cormittee appointed by State
Government in this regard. However. the course may be included in Sixth semester of existing
Structure of BCA course.
According to the availability of the Faculty and necessity with respect to emerging trends. it is
recommended that any electjve may be included (in the addition of existing elective list) by the
recommendation of Departmental Board.
As per AICTE approval of MCA course. it is mandatory to consider it as a part of department of
CS& IT. Department of CS & IT, IET/FET deals with the admission procedure for MCA and the
fees obtained from this course are also being deposited in the account of FET. All faculty
members and staff members of this dept. are devoted for conducting thz classes and laboratories
of MCA course. University also writes the name of the Institute on their award list as well as
degree certificates of the students. Hence. it js recommended that the MCA course shall be
considered as an integrated part of department of CS & [T. Institute of Engineering and
technology along with B.Tech course and same should be sent to the Chancellor to change the act
and statutes of the University.
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The faculty members of Department of CS&IT were also present in the meetj 12. The convener s very
thankful to all the BOS members and all the faculty members for their valuable suggestions.
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MCA COURSE STRUCTURE w.e.f Session 2013-2014

I SEMESTER
S.No. | Course No.  Subject Credits | Teaching Tuotal
_ o Schedule Hrs. .
THEOQRY COURSES L T P |
i MCA-101 | Computer Fundamentals 4 3 1 0 4 |
2 MCA-103 | Discrete Mathematics 4 3 | a4 |
3, MCA-105 Computer Accounting in 4 3 ] a |4
Strategic Management
4. MCA-107  Programming in C 4 3 1 4 |4
5: MCA-109 | Computer Oriented Numerical | 4 3 | 0|4
| hethods =
LABORATORY COURSES
6. | MCA-107P | C Programming Lab 2 - . 3 (3
7. MOA-TO9P | Computer Oriented Numerical | 2 - - ¥ |3
Methods Lab
Total Credits=24
- I1 SEMESTER
' &.No. | Course No. | Subject Credits | Teaching Total
i Schedule Hrs,
THEORY COURSES L T P
1, MOA-102 | Computer Organization | 4 | B NS, TR 11 S e
o MCA=104 Object Onented Programming | 4 3 i no4
. using C++ N
3. MCA-106 | Web Based System - 3 1 o4
. Development
4, MOA-T08 | Data Structures |4 g i 0 |4
3 MCA-110 | Database Management Svstem | 4 3 1 D14
LABORATORY COURSES
6. MCA-108P | Data Struciure using O+ Lah | 2 - 3 |3
i MCOCA-110F | Database Lab (Based on P - 3|3
| MCA-106 and MCA-1140) -
Total Credits=24
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11l SEMESTER

S.Nao, | Course No. Subject Credits | Teaching Total
Schedule Hrs.
THEORY COURSES - _ L T r
1. MCA-201 Management Information i 3 l 0D |4
Svstem i
2 MCA-203 Computer Nelworks 4 3 | 0 |4 ]
3. | MCA-203 Java Programming 4 3 1 D |4 '
4. | MCA-207 Ohperating Svstem e 3 1 n |4
3. MCA-20% Analysis and Design ol 4 3 l 014
| Algorithm
LABORATORY COURSES
6, [MCA-207P | Operating Systems Lab 2 O
P2 MCA-200F Algorithms Lab 2 - - 3. |3
B, MCA-211P Programming Languape 2 8 - ¥ |3
_ traiming course
Total Credits = 26
IV SEMESTER
S.No. | Course No. Subject Credits | Teaching | Total
. Schedule | Hrs.
THEORY COURSES L T P
iif MOA-202 Advance Computer 4 3 1 g 14
Architecture _
2, MCA-204 Software Engineering 4 3 1 g |4
3. BACA-206 | Computer Graphics 4 3 4 g |4
4, MOA-208 Advanced Java Programming | 4 3 | g |4
3 MCA-#** Elective 4 3 1 0|4
LABORATORY COURSES
f. MCA-206F | Graphics Lab P E : 3 L3
5 MCA-208P Advanced Java Programming | 2 | = . 3|3
Lab
8. | MCAZZI0P | Problem Analysis and Design | 2 « - 3 |3
_ of Project
I _ Total Credits=26
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V SEMESTER

| 5.No. Course No. | Subject Credits | Teaching Total
| | Schedule Hrs.

THEORY COURSES : B L T P

1. MCA-30] AdvancedComputer Networks | 3 | 3 1 0 |4

2 MCA-303 Seminar 2 L4 0 0 |4
3. | MCA-305 Cyber Security =8 2 1 013

4, WA Elective-II F1 3 1 0 |4

5. |[MCA®* | Elective-Ill 3 . (N
LABORATORY COURSES

3 MCA-305F Computer Network Lab 2 - - % P

6. | MCA-306F | Project Lab 6 : - 9 |9

Total Credits=24
VI SEMESTER )
S.No. | Course No. Subject = Credits |
1. MCA-302 | Industrial Training T 24
Total Credits=24
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LIST OF ELECTIVES FOR MCA COURSE

MC-5331 Artificial Neural Network

MC-532 Drata Mining and Warchousing

MIC-333 Parallel Computing and Algorithm
WC-334 Distribuled System

MC-336 Fault Talerance Compuling

MC-517 Advance Database Management System
MOC-338 Metwork security and Cryptography
MC-539 MNetwork Management System

WC-340 (bject Modeling Technigue and UML
MC-341 Mobile Computing

MIC-342 Internet Programming with NET framework
MC-543 Compiler Design

MC-545 Linux Svslemn Administration
MC-346 Digital Image Processing

MC-548 Distributed Database System

MC-349 Neural Network for Machine Learning
WMC-350 Theory of Computation

hMC-551 Graph Theory

MC-552 Dperation Research

MC-553 Business Environment

MC-554 Environmental Engineering

MIC-355 Advanced Data Structures

MC-556 Saft Compuling

MC-337 Pattern Recognition and Classification
MC-558 Parallel Computing

MC-339 Irata Compression

Nuote:- The above list is subjeet to modified depending on the availability of the
members and the contents of the syllabi shall be decided by the faculty.



1 SEMESTER

MCA-101 Computer Fundamentals Credits 4(3-1-0)

UNIT 1:

UNIT 2:

UNIT 3:

UNIT 4:

UNIT 5:

LINIT 6

Text Bpoks:

Introduction to Compoters: Basic definition, Generation, Classification of

samputers, Infroduction fo Computer architecture,

Number Systems: Introduction, Classification- Decimal, Binary, Octal, Hexa
Drecimal, and their convertibilicy, Duta representation, ASCH, BCD, € ray Code,
Logic Gates: Logic gates, Introduction of NAND and NOR, Brief review of
Boalern algebra; Minimization of switching functions,

Combinational logie; Design of combinational logic circuit using different
chips (different pates): Code converer, encoders, decoders, multiplexers, de-
multiplexers, T-segment decoder/driver, ROM, PLA, ete,

Sequential logic circuits: Circuil integration, coenters, and {he memary
unit. Analog to digital converter. digital to analog converter

InputQutput: Input Svstem, Input device- Kevhoard, Mouse, Jovstick, Li ghten,
MCR MICR, Touch Screen, Graphic Tablet, Voice Input System, Cutput System,
Outpart Devices-VDL, Printers, Plotters

Memory: Introduction, Characteristic, Memory Hierarcly, Main Memory,
secondary memary, Back Up Memory, Cache Memory, Primary Memony,
semiconductor Memary, Memory Managemeant Unit.

Basic Operating System Concept: MS-1305, WINDOWS, Introduction ta basic
commiands OrDOS,  Evolution of Operating Syvstems, Batch Pracessing, spocling,
Multiprogramming, Mulliprocessing, Tune Sharing, O Line Processing, Real-
Time Processing

Computer Software: Introduction 10 Software, Relationship Detween Hardware
and Software. Types of Softwire, Fimware,

Introduction to Internet: Basic Terms related with Intemet, Wi W, HI'TP, FTF.
Sedrch Engines

o V. Rajaremzn "Computer Fundamentals”

- B Ram “Computer Fundamenmals™

. Digital Logic and Computer Design by M. Morris Mano, PHL

- Digital Principles and Applications by Malvino & Leacl, MeGraw- Hill.
. Digital Computer Fundamental by Bartee T., Me Graw Hill,
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MCA-103 Discrete Mathematios Credits 4(3-1-0)

UNIT I:  Logie: Propositions, Conditional and Biconditional Disjunctive normal Farm and
simnplification, Predicates, Algebra of propesition, Valid Arguments and proafs.

UNIT2: Set Theory:
sets, Set Relations, Set vpeartions, Infinite Collection of sets, Power sers,
Venn Diagram, Algebra of sets, Cartesian Products, Jnduu!i-.-ej:,- defined sets,
Formal Lenpunges, Proafs by Induetion,

UNIT3:  Functions:
Functions, Injective and Surfective, Composition  of lunctions, Inverse
Function, Recursively defined fi unctions, Funeticns and Set aperations,

UNIT4:  Counting And Counts bility
Counting Principles, Functions and Counting, Permutations angl
Combinations, Combinatorial arguments, Infinite Sets and Coun tabiliny.

UNITS:  Relations:
Relations, Tyvpes of refation, Represemation of relation, Compositions of
Relations, Equivalence Relatians + Equivalence Classes, Order Relations,
Recurrence Relations, Lattice.

UNIT6:  Graph Theory :
Basic Concepts, Faths and Cu::-n:m::i'.-ji:.-, Planer Graphs, Trees, Rooted Trees,
Shortest parth algorithm,

UNIT?:  Intreduction To Algelira
Binary operations, Sen igroups, Groups, Rings, subgroups, Cosets and
Lagarnge's Theorem.

Text Books 1.
Publications, Delhi.

Pk JB, Trembley & R, Manohar, *Discrete matematical
structure”, Me Graw Hill Baook Co, WY

Clympia Nicodemi, *Discrete Mathematics™, CRS
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Computer Accounting in Strategic Management
MC-103

it L Business Syvstem and its environment: Major Buosiness  Functions-
Phinming, Organizing, Statfing. Directing and Controlling, Introduction of
Production, Marketing, Personnal end Finance Management,

Lmit L1 Principles of Accounting: Uoncept and Role ol Financial Accounting and
Muanagement Accounting, Financial Structure of organisalion  centers:
Responsibilin, Reporting, Assets and Liabilities. Accounting Records:
Assets and working Capital,

Uit W Costing: Costing us o decision making wol for the management. Muarginal
Casting: Introduction ol Marginal Cost. Cost-Yolume and Profin (€-V-Py
Analvsis. Break-LEven Analvsts ts uses and limitations, Profit-volume
PV Rate, Budoeting, tvpes and Budeeting  contral,  Influgnce of
Computer Technigues on Accounting Functions,

bimit Y Financial Management: C oncept ol funds and relevant inflow & Cuttiow,
Meaning ol Project Management., Capital Budgeting: Apprasal ol project.
sature of lnvestment Decision. Pavback Penod: Averzge Rae of Kot
LARR) Methods, Present-Value (P, Net Present Value |NPV ) Methods,

Internal Rate of Returm (TRR ) method.

Relerenees:
| Fimgescial Management by 5.4 Maheshwari, Sahitya Publishers, New Delhi.
* Pingneial Management and Accounting by LM. Pandey: Vikas Publishing House,
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MCA-107 Programming in € Credits 4(3-1-0

UNIT 1:

LUNIT 2:

UNIT 3:

LUNIT 4:

UNIT 5:

LNIT 6:

Text Bonks

fad el
' &

Flanning The Computer Program: Purpose of program planning, Algorithins,
Flowchans, Decision Tablets, Pseudo code,

Programming in C;

History, Intreduction 10 C Programming, Language, Structure of  Programs,
Compilitation and Execution of C Programs, Debugging Techniques, Primary Data
Tvpe and sizes, Declamtion of Varizhles, Modifiers, Identificrs and Kevwerds,
Svinbolic constants, Storge Classes( Global, Automatic, Extemal, Repister, and
static), Enumerations, Command line Parumeters, Mutros, The C Preprocessors.
Operators:

Unary Ciperators, Arithaetic and Logical Operators, Bit wise Operatess, Assignment
Operators,  Expressions,  Conditional Expressions, Precedence and  order of
evaluatics,

Control Statements: if-else, switch, break. asd continue, the comma aperaton, goto
slatement,

Loopes: for, while, do-while,

Pointers: Infraduction, Accessing the address of a variable. Declaring & [Initializing
pomters, Accessing a variable though in pointer, Pointers and Areravs, Pointers and
charzeter strings, Pointers and functions.

Arrays: Linear Armys, Multidimensional Areays. Passing array to functions, Amrays
el strengs, string manipularins,

Functions: Built-in and user-defined, Function declaztion, Definition and Function
call, parameter passing, call by value, Call by reference, Kecursive Functions, Multi-
file programs.

User Defined data tvpes: Stuctore and Unien, Definition and differences, Seli-
velerential Steucture,

Deerived data types: enum and typedef,

File handling mechanism: file open and close methods, read and write methods,
topen, felose, facant, frintf, error handling methods,

Computers Fundamental by Rajarasan,

Computers Fundamental by B. Ram.

Computers Fundamental by PE. Sinha,

4. Programming in C” by E. Balagrusamy, TMIL.
3. 'LetUs O by Yashwant Kanetker, Nerosa,
b, Exploring 'C" by Yashwant Kanetar,



MCA 109 Computer Oriented Numerical Methods  Credits 4(3-1-0)

UNIT 1:

UNIT 2:

UNIT 3:

ITNIT 4

LNIT 5:

LNIT 6

UNIT 7;

UNIT 3:

Introduction:  Numbers  and  their  accurmey,  Computer
Arithmetic, Mathematical preliminaries. Errors  and  their
Computation, General error formula, Eror in a2 series
approximation,

Numerical Solution of Algebraic & Transidental Equation:
Bisection methad, iteration method |, Newton Raphsen method.
Regula Falsi Method.,

Numerical Solution of System of Equations: Linear Equations,
Direct methad Matrix inversion, Gavss Elimination, Gauss Jordaon.
[nt- tterative method-lacobi, Gauss siedal, and their errar analysis.
Non-Linear Equations: Method of iteration, Mewton Raphson
Methad, Eigen values & Eigen vectors, and their error analysis.
Interpolation & Extrapolation: Finite differences, above Methads
Mawron

mterpolation fermula, Langnages, Hermite interpolation and their
error analvsis,

Numerical Differentintion & Integration: Trepezeidal, Simpson's
173 & 378 rule, Gauss quadridatore, Conte formula.

Numerical Solution to Ordinary Differential Equations: Tavlor
E21188

Method , Picond Method, Euler Method, Runge Ratta methods &
their errar analysis.

Statistical Computation: Frequency chart, Curve fitting by
method of least squares, fitting of straight lines, polynomials,
exponential curves ete, Data fitting with Cubic splines,
Regression Analysis, Linear and Non lincar Regression.

Text Buols | Introductory Methods to Numerical Analvsis by 5.5, Sastry, PHL

MCA-107FP  C Programming Lab Credifs: 2

MCA-109F  Computer Oriented Nuﬁ?ﬁricgl Methods Lab  Credits; 2
The laboratory work shall be based disubject codes MCA-109,
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MNumerical Mathematical Analysis by Scarboerough, Jenhs Hopkins
[Tess,

Computer Oriented Numerical Methods by V. Rajaraman, PFHI,
Elementary Numerical Analysis by Conte 5.0, & Carle de Bour,
Me Graw Hill

o [ntroduction 1o Mumerical Analysis by Gupla & Bose, Academic
Pub lishers, Culeotia,

The labaratory work shall be based on Linux and subject code MUA-

107.
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II SEMESTER

MCA-102 Computer Organization Credits 4{3-1-1n)

UNIT 1:

UNIT 2:

LUNIT 3-

UNIT 4

UNIT 5:

UNIT &:

Text Bonks

Introduction: Review of digital logic: Logie gaes, desizn of Adder aud
sublractor using pates & K-MAP, Tunctioning of multiplexer, de-multiplexer, flip-
flops,

Arithmetic for Computers: Intreduction 0 number system, nesative riuetthers,
reldition & sublraction,  logical Gperation,  constructing  and ALT
Multiplication & division {with algorithms}, floating point arithmetic.

Processor Design: Processor OTganization, Frocessor Level, information
represctation,  Instruction  formar Addressing  Modes tmplied  mode,
immuediare mode, register indirget mode, aulo-increment or Auto-décrement
mode, direce addressing mode, indirect addressing mode, relative addressing
mode, [ndex Addressing mode), Instruction types,

Control  Desin:  Cangrol memary - Address - sequencing, micminstruction
interpretation, CPU contral unit Basic concepts of micro programmed contra),
micra. program sequencer fior g contral memory. Micro programmed eontral,
micropragram sequencer far 4 control memary. Microingnietion formas,
Memory  Oreanization: Classification of memories, Memaogy Hiermrchy,
Optimization of memory hierarchy, Virual Dyvramic Address Translation Scheme
addressing scheme for main memory, segmented meEmony systen, paped sexment
Moy, memory masagement policies, Hj gh speed memories, Characteristics of
Cache mmcmory, Cache memary  orgunization, Block feplacement  policies,
mterleaved memories, AssOCiative memorny,

System Organization: Fus arbitration, Programmed [0 (10 addressing, 10
instruction), DA (Type & procedurs), interrupts {procedure, inferrupt selection,
veclored interupts), Concurrene ¥ Control, System Manggement.

L. Computer Architectine and Crganization, By Jahn F.Haves, Me Graw Hjll.

2, Computer oreanization and design, by John L. Hennessy & David A,
Pattersom, Morgan Kaufinan,
3. Computer System Archifecture, By, M, Morris Mane, PHI.
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MCA-104

UNIT 1:

LINIT 2:

UNIT 3:

UNIT 4:

LUNIT 5:

LNIT 6
LINIT 7

UNIT &:

\\

Object Oriented Programming using C++ Credits 4(3-1-0)

UNIT 1: Basics Of Object Oriented Programming

What 15 Objeet oriented programming, Procedure oriented programming,
problems with structured approach, OO terminology. Characteristics of
Object oriented languages (Objects, Classes. Data  Abstraction, Data
Encapsulation, Inheritance, Pelymorphism, Dynamic binding, Message
passing) Structure of C++ Program |, Benelits of O0Ps,

Tokens, Expressions And Control Structure In C++

Tokens. Basic data typesUser defined data tvpes, reference variables.
Different Operators in C+= (:. new, delete, . ,.* , -»*, * ) Loops (For, while
and do), Decisions) if, it-else and switch), Control statementsibreak, continue
and goto ), default argument .

Building Objects With Classcs

Specifying classes, defining member function- inside and putside, arrays with
in a class, Inline function, call by reference, function overloading, friend
function, static data member and static member function, Arravs of objects,
passing the object and returming the object. local class Const argement and
Const member function, Constructor and Destructors, Characteristics of
Constructor | types of constructor, Dynamic initialization of constructor |
constructor overloading.

Defining Operations On Objeets

Defimng operator overleading, overloading unary and binary operator by
using member function, overloading unary and binary operator using fend
function. manipulation of strings using operators, rules of operator
overloading,

Using Inheritance In C4++

Derived class, single inheritance, multilevel Inherilance, multiple inheritance,
Hierarchical inheritance, hybrid inheritance, virual base class, abstract class.
Canstructor in Derived class, containership

Pointer’s, Virtual Functions And Polymorphism

Basics of pointers |, Manipulation And operations on pointers ,pointer to
objects,, painler o function this pointer and pointer to derived class, Dynamic
binding, static binding. wirtval function, pure virtual function, dvnamic
binding through virtual function,

Waorking With Files

Classes for hile stream operation, opening and closing a file, detecting EOF,
file modes, file pointers and their manipulations, error handling during file
operation. Command line argument, sequential input— output operation,
updating a file,

Object Oriented System Development

Procedure oriented paradigm. Procedure oriented development ools, ohject
oriented  paradigm. steps  in object onented analysis and  design,

implementation.
. '| ; | \l-’—\—\___-
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UNIT 9: Templates And Exception Handling
Templates, class templates. function templates, member function templares,
Overloading of Template functions, Non-Type Template  Arguments,
Introduction of exception handling, its terminology, mechanism of exception
hundling and catching , Rethrowin £ an exception , Specifying Exception.

Text Books Programming in C++ by Bjarne Strawstrop,
2. Object Oriented Frogramming with C4+= s ¥ Balagurusamy, TMIL
3. Turbo C++ by Roben Lafiore,
4. Complete Reference O+ by Herhert Schield,
5. Thinking in C++ by P.B.Makepatea, Khansa Publication
MCA-106 Web Based System Development Credits 4(3-1-0)

LUNIT 1: History of the Infernet and World Wide Web, Growth of the Web, Protecols HTTF,
FTPF, SMTP, POP3, MIME, IMAP, Introducticn b eviser lnw i India,

LNIT 2: Web: Web project, Weh Team, Communication Issues, the Clicnr, and Muls-
departmental & Lape scale Wehsies, Uuality Assurance and Testing, Technological
acbvances and [mpact on Weh Teams, Overview of Static or Dynamic Web page, Postal
Search Engine.

UNIT 3:  HTML: Coneept of Hypertext, Versions of HTML. Elements of HTML, Formatting
Tags, Links, Hyperlinks, Image & Image map, List, Tables, Frames, Forms, Style
shests, Background and Color Controls, DHTML: Introduction e DHTML., Advanced
Metseape DHTML, Advanced Micrasofi DHTML & Cross browser DHTML
JavaSeripe: Introduction, Statements, Functicas, abjects in JavaSeript, Events and Fven
Handlng, Arravs, FORMS, Butions, Checkbexes, Text fields and Text areas,

LNIT 4- ANIL: Introddection, Prohlems with ATHML & SGMVL. Twpas of XML Markup,
Displaying an XML Document, Document Type Definiricns (DTD), Linking, Using Spvle
Sheets with XML, Data Interchange with an XML document, Document tvpe definitions,
Client-side usage, and Server Side Lsage,

UNIT 4: Middleware Teehnologies: Introduction 1o Camman Craeway Interface (UG, PERL,
R COMDOOM, VBSeript, ASE

Text 1. Burdman, “collabomtive weh development™ addizion Weslay
Books 2 ASPMET 21 days, TMH
3. ¥magic with HTML, DHTML, Tavaseripe”, loani publication,
4. “web technology™, luxmi publication
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MCA-108 Data Structure Credits 4(3-1-0)

UNIT 1:  Basic Concepts & Notation: Introduction o data steuctuce, Linear and Won-Linear
data structures. Complexity notations; Big-Ch, Theta and Omega,

Areays: array as an ADT, Using one dimensional array, implementing one
Dimensicnal arcay, two dimensional array, multidimensionsl array

UNIT2:  Stacks: Definition und examples, primitive cpemtions, Ay representation of stacks,
Example: Infix, Postfix, and Prefiv: Dasic definitions and Examples, Evaluating a
pasthix expression, Converting an expression from infix to postfix. Recursion
- tower of Hano

UNIT 3 Queucs and Link Lists: The Queue and its sequential Representation, Priorily
Cueue; Linked Lists: Inserting and remaving nodes from the list, Linked list a5
a data Strecture, Other List structures: Circular Lists, Doubly Linked Lists

UNIT4:  Trees: Binary Trees, Operation on Binery Trees, Traversal: In order, Preorder,
Post arder; Application Binary Tree. Binary search tree, Expression Tree:
Binary Tree Representation: Array representation, Link List representalion:
Example: Hulfman Algorithm

UNIT 3:  Sorting: Introduction, Selection sort, bubble sort, insertion sort, quick sort, and
Merge soit, Heap sort.

UNIT 6:  Search Methods: Dasic search Techniques : Sequentizl Searching, Indexed
Sequential Search, Binery Search, Interpelation Scarch ; Tree searching
mserting inte: Binary Search Tree (BST), Deleting from a HST, Balanced
(AWVL) Tree, Search Tree and B-Tree, B+ Tree,

UNIT7:  Hashing: Introduction, Hash function: Division Methed, Mid-square Method,
Folding Method, hash tahle, Collision resolution techniques: Chining and lincar
probing.

UNIT 8:  Graphs and Their Applications: Iniroduction, Wars hall's algorithm, Dijkstra’s
algorithm, Graph traversal: Depth first search, Breadth First search, spanning trees,
Prims's and Krskals algorithm.

Text Books 1i Dzta Structures using C/C++ Tennenbaum, PHI
2. Introdisction te Data Structures : Schaum Saries. by
Lipefu, Mac Graw Hil
3 Cata Structures by Augensizin & Tenenbaum.
1 e
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MCA-110 Data Base Management Systems Credits 4(3-1-0)

LIMIT 1:

UMIT 2:

UMIT 3:

LIMIT 4:

UNIT 5:

UNIT é;

UMIT 7

UNIT B

Texi
Boaks

Introduction:

Database and its fencepls, Database system advantages, Database
system architecture! Centraljzed architecture, client-server architectura,
server-system architecture),  Data madels (E-R, Felabonal . Metwork,
Hierarchicall,Data base-schemas and Instances, Data Independence Data Base
Languages, Database users and administrators,

Data Modeling Using the Entity-Relationship Model:

LR model concepts, Notations for E.R diagram, Extended EI
diagram Extended E-R madel, E-R model Desion jssues, constraints, Keys,
Weak —Entiby Sets, Strong-Entity Sees,

Relativnal Trata Model and Languages:

Relational model vencepls, constrainls, Fundamental Relational Algabra
operations addilional Relational Algebra operations, Exvtended Relational
Algebra operations, Relational Caleulus, Tuple and Domain caleulys, SOL:
Daty definibons queries, Basic Structure, set operators, Aperogate function,
Drerived Relations. Modification of the Dats base, [oined relaticns and up-dates
in S0, Advanced SOL{ SQL data tvpes, Embedded SO, Dynamic SO0

I'rotecting the Database Against Misuse:

Integrity co nstraints,principles of security,Views, security, Encryption,
Decryption, symmetric & asymmetric key cryptography, substingtion
eryprographic technioques, transposition tryptographic Techniques,, RSA
algorithm, Diffie Hellman Algorithm, Digital Signature,

Database Design:

Funclional dependencies, Mormal lerms, First second, and third  normal
forms. BONF.  Mulbvalued dependencies Fourth Normal  form. Tain
Dependencies and Fifth Mormal form.

Transaction processing concepls:

Transachon and system concepts, Iransaction states, ACTD properties of
transaction, Concurren  Execution  schedules and  Recoverability,
serializability of schedules.

Concurrency Contral Technigues:

Loeck-based Pratarols: Twa phase and three phase Locking Technigues for
Concurrency contrel, Time-based Precols:Time stamping and Concurrency
contral, Deadlock handling: Necessarv conditions, Deadleck prevention,
deadlock avoidance.

Starage and query managentent

Overview of Physical storage, Magnetic Disks, RAID, File Orpanization, dala-
dictionary, Indexing, B Tree Index, B+ Treslndes Files, stakic hashing, dyvnamic
hashing, Query Processing( Measures of Query cost, Evaluatiion of EXPFESSIONS),

Query  Optimization] Transformation of

Evaluation Flan),

I.

2.

fh

Abraham Silberschatz. Venry F, Korth S.5udarshan; database system COmTepls,
MecGraw hill Book oo, 1997,
Dater, C.J: An intreduction to datahase system valume | & 11, Addison-Wesley, [98].
[WE3,
Ullnsan, Jeffiey 13 Principles of database svstems Znd Edn Galoarizl
Publization Pyt Lid, 1982 .

/”ZV
A/

relational expressions, Choice of

i

i
[

Whintigton, R.P. Database svstemn engineering, Clavenior Press, A
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MCA-108P Data Structure using C++ Lahb Credits: 2
The laboratory work shall be based on MO A-108

MCA-110P Database Lab Credits: 2
The laboratory work shall be based on MCA-106 and
MCA-110.

111 SEMESTER

Credits 4(3-1-0)
MCA-2Z01 Management Information System

UNIT 1: Introduction to information system: What is information system. types of
mnformation svatem:
Operational Information system (O15) : office Automation svstem (DA,
Process Contral System (PCS), Transaction processing svatem (TPS),
Management information system (MIS) @ Informaetion Reporting svstems
(IR5], Decision Support system (D55), Executive Information system. {EIS],
Knowledge based system (KBS)

LNIT 2: Introduction and types of MIS: Mesning of Management information
system, Major tvpes of Management information  system, Information

S
-
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UNIT 3:

UNIT 4:

LINIT 5:

UNIT 6

Texl Bonks

Reporting systems (IRS), Decision Suppoert system (D85, and Executive
[nformation svstem. {EI5), Relationship of Management Information SV ST
and operation information system in any organization,

Features & Structures of MIS: Features of MIS, Elements of MIS,
Requirements for a suceessful MIS, Limitations of MIS. Structures of MIS
Levels of MIS and Management Svstem for Decision making: Levels of
MIS. Planning. Forecasting, Coentrol, modeling, computing, database
administration. MIS in context of decision Making: Programmed and Non-
Programmed Decision.

Planning and Oreanizing for MIS: Information plinning, [nformation needs
of en organization. Parts of Planning function, Steps in Process of Straepic
Planning, Crganization Systems.

Implementation, Evaluation and Maintenance of the MIS: Implementation
of MIS, implementation steps of MI1S, Method of implementation of MIS,
Documentation. Evaluation of MIS, Structure for evaluation of MIS, Problems
Related to the maintenance of MIS,

1. Management Information System by G.B. Davis & M.H.Olson. Tats
MeCiraw Hill.

- Management Information Svstem by Lavdon & Lacdon, PHL

- Management Information Svstem by James A0 Brien, Galgotia NI,

Led |d

MCA-203 Computer Networks Credits 4(3-1-0)

LNIT 1:

UNIT 2:

Intraduction:

Easic Concepls, Transmission Mode Categaries of Nelwork, The 9351 Maodeal,
Functions of the layers, inlerface Services, Connections and Connectionless
Crizgnted Services, Sanvice Primitives.

Physical Layer : Transmission Media, Switching, Circuit Switching & Packer
Switching, Messaga Switching.

Data Link Layer :
Error Detection and carrection, Data Link contral - frarming, Flaw Cenlrol;
sliding window protacal, HOLC, POINT TC POINT protocol

P v \\/ Yo { 12
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LINIT 3:

UNIT 4:

UNIT 5:

UNIT 6:

Texl Books

Medium Sub Acess Sub Layers :

The Channel allocalien problem, ALOHA, CEMA, Multiple Accass Protooo,
I[EEE Standard 802 far LAN & MANS - {IEEE 802.3 [Ethemel), IEEE BOZ.4
(Token ring). IEEE 8025 (Token Bus), IEEE B02.5 (DODE),

: Network Layer:

Metwork  layer  design  issue, Rouling  Algarithms  (lypes  and
Characteristics) Shortast path reuting, Flooding, Distance vactor rouling, Link
State routing.Congestion control algonthms: General principles of

songestion contral congestion prevention policies, tarfic shaping

: Transport Layer:
Services provides by Transport laver and to end delivery, sddressing, reliable
delivery, flow contral, Introduction to UDP, TGP, Addressing and subnstting.

Application Layer:
Introduction te elsctronie mail system, SMTE. DNS ATM, PFP, HTTP, FTP,
TELMNET, PCP3, SLIP.

Daiz Communication And Metworking by Behreuz A Forouzen
Compuler Networks by A S, Tannabzum. PHI.

Data Nelwork by Bertisekar D. Gallegar R. {PHI}

Data Cemmunication and Nelwork by Stalling PHL.

B g

MCA-205 Java Programming Credits 4(3-1-0)

LUNIT 1:

UNIT 2:

LNIT 3:

An overview of JAVA: Object oriented programming (Twe pacadigims Abstraction,
The three OOF principle), Entering the program, compiling the program; Lexical
issues {white space identifiars, erals, comments. separztors, keyvwards),

Data types & Operators svariables apd arvays, The simple type. Integers (byte, shar,
int, long}Floating Point Types (fMowt, doubls, character, Booleans), A closer look at
literals (integer literals, floating point literals, character literals, string literals),
variables {declaring a variable, Dhynamic Initialization, The scope and lilfetime of
variables) Twpe  conversion  and casting  Armays  (one  Dimensional  arrevs,
Multidimensional amrays). Arithmetic operators (The basic operetors the madiles
Operatar, Arithmetic Assignment operator, inerement and decrement OErAnrs),
Control statenents: JTava's selection stitements (I, switch), itoration statements
{while do-while, for, some for loop variations nested loops), jump statements (using,
break using continue, retum?,

".ll Ay
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LUNIT 4:

LNIT 5:

UNIT é:

UNIT 7:

L-l""ll']- 5

LNIT 9:

Text Boaks

Classes & Methods: Class Tundansenials (The general form of a cliss, = simple class,
Declering objects a close ook il new), Assioning object reference wartable,
Introducing method {Adding a method 1o the hos elass, returning a value adding
methed 1hat tzkes parmeters), Construciors the this Eevword., {Jwrlmding Methods
(Ower loading vonstrictors), Using object as parmeters, A closer ook at argument
passing, Returning objects, recursion, introducing access, control understanding starjy.
introducing final, introducing nested and inner tlass, exploring the string class,
Inheritance: Inheritance basics (Member access and inh ertlance), Using super wsing
SUper o call super class CORHTUCIONS ), crénting a multilevel hierarchy, when
censtructors are called, method overriding

Packages  and  interfuces: Packages (defining a2 package), underslandin:
CLASSPATH), access PEORECLion, importing peckages, inter ace [Defiting an
inferfice, implemnenting Interfaces, Appling Interfaces, Variables in Tnterfaces.
Interface can ba Extended).

Exception & String Handling: Exception. Handling fundzimentals, Exception Types,
Uncaught Exceprions, Using try and calch, Multiple cateh clauses, Nestad iy
sEatements throw, throws, finally, String length, character Extraction {charac 0,
22tChars (), gerBlytes), to CharAreay), 18tring Com pirision {equals), compare to ),
Modifing & siring (substring(), conca), replace()), Data conversinn using value ()
string  buffer (Tength) ang CEPACILY,  ensure Capacity () Setlength() charatf)
setChar Af(), aerChars(), append(), insert), reverssf], delete) and delere CharA),
replice]))

Multithrended Programming: The java  thread model  (Thread  priorities
Synchrontzation, Messaging the Thread cliss mid the Runnable Interface), The Main,
Thread, Creating a Thread (Implementing Runnahle, Extending Thread), creating
Multiple threads, Thread priorities Svnelirorization (using Svnchronized meihods, fhe
synchronized Statement), suspending, Resuming, and Stopping Threads,
Inputisutput; Exploring Java Fo, The java IO classes and Interfiaces File (Directors,
Using File N The [istfiles 0 The listfiles () Alternative, creating Diirectories), The
stream classes InputSeream, Dutput Stream | File Tnput Strearm, File Outpul Stream
Bote Array output Stream), The character Srreams(Reader, Writer, File Reader.Fila
CharA ray Reader, Char Armay Writer, Buftered. Reader. Bufferwriter).

| The Complete Reference, by Patric Waughton, shildrh,
2. Java by Oreilly
3. Thinking mn Java by Bruce Fokel

MCA-207 Operating System Credits 4(3-1-0)

UNIT 1:

UNIT 2:

UNIT 3:

LNIT 4:

x/ :
/7

Introduction and History: Whet is an operating system generstions of OS,
Bare system, batch system time sharing and real time system, multiprocessor
SVSIlems, tvpes of services, user's view operating svatem's view,
Processor Management: Concept of process, process state dingrams, CPU
seheduling conceprs job scheduling, process scheq uling alzerithms, multiple
Frocessor scheduling,
File Management: File CCHCepis. types, access methods, operation on files,
free space management, allocations, implementation, and directary system,
Concurrent Processes And Programming: Precedence graphs, critical
section  problem, semaphores, classical Process  coordinetion  problems,
mterpracess COmmMuUnication, molivation modularization, synchronization,
.

|
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UNIT 5:

LINIT 6:

UNIT 7:

UNIT 8:
UNIT %:

Text Books

concurrent |anguages.

Memory Management: Freliminaries, hare machines | resident monitor,
Swapping, fixed and multiple partitions, paging, segmentation, page
replacement algorithms a]]c:u—:tmn of algorithms, trashing, locality concepts.
Deviee  Management:  Techniques  of  device  management, device
characteristics channels and control units, device scheduling algorithms,
virtual devices, SCM, sector quening.

Protection and Deadlocks: Goals af r:-mmcnn:rn mechanism and policies,
domain of protection, access malrix, existing svstems, and language based
protection, prolection. Problems, security what is deadlock characterizaticn,
deadlack prevention, deadlock avaidance, detection and recovery from
deadlock comhined approach.

Design Principles: Goals, mechanisms and policies lavered approach, virtual
mochines, multiprocessors, implementation, system generation,

Case Study: General concepts of UNIX MSDOS, CTSS, MULTICS OS/360.

1. Operating System concepts by J.Peterson & A, Silberschets. Addison-
Wesley Publishing Company,

- Operating System by Deitel, Addison Wesley.

Opereing System by M. Milenkovie, TMEL

Uperating Svstem: Design & Implementaticn by A5, Tannenbaum, PHI.

B na g
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MCA-209 Analysis and Design of Algorithm Credits 4(3-1-0)

UNIT 1: Introduction: Alzorithin, Psueds code for expressing alaorithins, Performance Anilvzis-Space
complexity, Time complexity, Asymptotic Notation- Big aly nofation, Omega nolation, Theta
nofation end Little oh notation, Probabilistic analvsis, Amartized analysis,

UNIT 2; Disjoint Sets- disjoint st operations, wnion and find elgorithms, spanning trees, connected
eomponents and bi-connected companants,

UNIT 3: Divide and conquer: General method | ipplicarions-Binary search, Finding the maximwm and
misimum, Cuick soi, Merge sort, Strassen’s masrix multiplication,

UNIT 4: Greedy method: General method, applications- Knapsack problem. Job sequencing with
deadlines, Mininwin cos: apanning orees, Single source shorest path probleim,

UNIT 5: Dynamic Programming: General method, applications- capital budgeting problem, Multistape

graphs, Matrix chain maliplication, 0/ knapszck problem, optimal binery search trees, All pairs
shortest path problem, Travelling sales person problem,

UNIT i: Backiracking: General method, applications-8-queen problem, sum of subses prablerm, sraph
coloring, Hamiltonian cveles
LNIT 7 Branch and Bound: General method, epplications - Travelling sules persen problem, )

knapsick problem- LC Branch and Bownd solutzon, FIFD Branch and Bound solusion.

UNIT 8: Gruph Algorithms: [ntroduction, represemation of graphs, Breadth first search, depth first zearch,
topological sort. strongly connected camponent, fovw networks, furd-fillkerson meathod.,

LINIT 0 MP-Hard and NI*Complete problems; Basic concepts, non deterministic algorithins, NP -
Hurd and NP Complete classes, Caok’s thearemm,

TEXT BOOKS ;
I Fundamentals of Computes Algorithms, Ellis Horowitz, Satraj Sahni and Rajasekhuram, Galgotia
publications pvr, Lid,
2. Introduction to Algorithins, secondedition, T.H.Cormen,C.E.eisersan, B.L.Rivestand C Stein,PHI
Pvi. Lid.! Pearson Education
3. Algorithm Design: Foundations, Amalysis and Interner examples, M.T.Goodrich and B Tontassia, ol
wiley and sons.
REFERENCES ©
1. Introdustion to Design and Analysis of Adgorithins A strategic approach, R.L.T.Lee, 5.5 Tseng, R Chang
und T.Teai, M Geaw Hill,
2. Data structures wnd Algorithm Amalysis in C++ Allen Waiss, Second edition, Pearson education

MCA-Z07P Operating Systems Lab Credits: 2
The laboratary work shall be based on Linus and subject code MCA-207.

MCOCA-209P Algorithms Lab (Based on MCA-303 and MCA-305)  Credits: 2
The laboratory work shall be based on subject codes MCA-205 and MO A-200.

MCA-211P Programming Language training; Credits: 2
After completing the 1™ year. student has 1o accomplish the pgiven
assigniments (Based on Linux Administration and Java Programming
) by self learning.
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MCA-202

LNIT 1

UNIT 2:

UNIT 3;

UNIT 4:

UNIT 5:

UNIT 6:

Text
Books

IV SEMESTER
Advanced Computer Architecture Credits 4(3-1-0

Introduction to Parallel Processing : Parallelism in uni-processor SVElEma;
*arallel computer structures; Architectural classification schemes.

Memory Input-Output subsystems : Memoery Hierarchy | Addressing Schemes
for Main Memery, Characteristics of cache memory: Cache Memory Organization:
Cheracteristics of mput-output subsystems,

Pipelinlng, Clussification of Pipeline Processors, Genera) Pipelines  and
Reservation Table Design of instruction pipelined units; Arithmetie Fipeline
Design Examples. Jab sequencing snd collision prevention ;| Characteristic of
Vector Processing Vector supsrcomputers: Scientific  amached Proeessor;
Architecture of Star =100 and TI-ASC,

Structures and Algorithms for Avray Processors ; SIMD array processer SIMD
interconnection networks: [liac, Cube, Shuffle Exchange, Omega, Modified
Omega, Bareel shifier, Parallel algorithms for acray processor: SIMD Matrix
Multiplication, Parallel sorting on Array Processor.

Multiprecessor Architecture and Programming: Functional struclures: Laosely
LCoupled  Multiprocessors, Tightly  Coupled Multiprocessors :Interconnection
Networks: Time shared, Crosshar switeh and Multiport Memories; Multiprocessor
Opereting  Svstems:  Classifieation  of  Multi-processor Operating  Syslems,
Exploiting  Coneurreney  for  multiprocessing:  Languape  features,  Marrix
multiplication on concurrent processor; Mulliprocessor Scheduling  Strategies:
Dimensions of Multiple processor Management .

[¥ata Flow Computers VLSI computation @ Dsta driven computing  and
lanpuages: Contral Flow versus Data Flow Computers . Data flow oM puler
architectures; Sfatic data Flow Computers, YLSI commputing strectures; Svstolic
Array Structure,

I K. Mwang and F.A. Brigzs . “Compoier Architecturs and Parallel Fro-

cesging “ Me Graw Hill Book Ca. NY.

2. MLL Flynn,” Computer Architecture : Pipelined And Parallel Processor Design

h:'ams Publishing Co,
3K Hwang' * Computer Architecturs * Me Graw Hill Co NY.
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MCA-204 Software Engines ring Credits 4(3-1-0)

LNIT 1:

UNIT 2;

LNIT 3:

UNIT 4:

LINIT 5;

UNIT &:

Text Books

Introduction: introduction to software engineering, software crisis,
software Characteristic & Application. So are [ife cycle maodel,
waterfall model, iterative waterfall madel, prototyping modal,
evolutionary model, spiral model,

Project Management: project management concept, software
pracess and project metrics, project planning, project size
estimation  metrics, project  estimation technique  empirical
astimation technigues, LOCOMO-A heuristic estimation technique,

halstead's software science-an analytical technigue. staffing level
estiimation, scheduling.

Software Requirement Specification:-requirement analysis,
requirement elicitation technique like FASTQFD & use case
approach, DFD.ER-diagram, nature of SRS, characterstic &
organization of SRS, Altamative analysis technique: data structyre
oriented  method, the DSSD approach,  Jackson  system
developmeant

System Design: design concept and principal; design fundamental
abstraction, refinement, mady argy. software archifecture, control
hizrarchy. Design tschnique and s implementation: structured
approache, funclional approache, ohiect oriented approach,

Testing and Maintenance: cading guidelines, code review, testing
process, design of test case, functional testing | structural testing,
software testing technique: unit testing, integration testing ({top-down
and bottam-up) | alpha 2nd belg testing, system testing and debigging.
Maintenance process, maintenance maodel, reverses enginearing and re-

engineering, documantation, verification w3 validation,

Software Reliability And Quality Assurance: quality concept &
characteristic, software quality assurance, software quality
aclivity, software review, cost Impact of software, Formal
technical review: the review meeting, review reporting and record
keeping, review dql_lidﬂﬁne, farmal approach to S A Chm &
1S08001 Standard.

I, Zoftware E'|:|gir1c|.>rjng: A Practifioner’s approach |_'|_l_.- Hn5E| S, Pressman I Me-Crraw
Hill Intemational Edition),
Al Integrated  Approach o0 Softwene Engineering : Pankaj Jalote, Warosa
Publication,
3. Sollware Engincerirg Conecepis by Fairley (TMH)
|
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MCA-206 Computer Graphics Credits 4{3-1-0)

LINIT 1:

UNIT 2:

LINIT 2

UNIT 4:

UNIT 5:

UNIT 6:

UNIT 7

UNIT &:

Text Buaks

Intreductivn: Origin of computer graphics, display devices, general purpese
graphics software display of salid chjects.

Display Techniques and Devices: Point plotting techniques, coordinate,
systems and incremental metheds, line-drawing algorithm, eircle generators,
Display devices. CRT, inherited memory devices, the storage tube display,
relresh line-drawing display,

Graphic Packages And Display Files: A simple graphics, segments.
functions for segmenting the display fles, posting and unposting, segment
Naming schemes, appending to segment refresh  concurrent  with
reconstriction

free storage allocation, display file struclure, geometric, madels, defining
symbols procedures, display procedure, structured display files.

Two Dimensional  Transformation:  Principle  concatenation  malrix
representation, & line elipping algerithm, midpaint division, clipping other
graphic catitics, polygon clipping. viewing transformation, the windowing
Transfarmer.

Input Devices: Pointing and posilioning devices, three dimensional inpui
devices. Graph input echnigues.

Event Handling & Input Functions: Introduction, polling, interrupts, the
event quewe, functions for handling events, polling task design, light pen
interrupts, dragging and fix, hit detection, on-line character recognizers.
Raster Graphics: Introduction, generating a raster image , conversicn
natural smages, solid area son conversion, interactive faster graphics saster
display hardware,

J=D Graphics: Write frame perspective display, perspective depth, prajective
ransformation, curves & surfaces, hidden line and surface elimination,
transparent solids, shading,

1. Principles of interactive computer graphics by W. M. Newman & R. F.
Sproull, Me Graw Hill,

Computer Graphics by Rov A, Plastick & Gorden Ealley, Schaum’s Out-
line Serigs

3. Computer Graphics by Donald Hearn & Daker, PHLL

[
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UNIT 2:

UNIT 3:

UNIT 4:

UNIT 5:

LINIT fi:

UNIT 7:

LUNIT §:

Text Bonks

e LaUILs, lmages, Forms, Frames, C88.

Essential XML and Seripting List: Well Formed & Valid XML Document,
Drocument tvpe definition, XML schemes, Ohbject Models, Presenting XML,
Using XML Processors: DOM and SAX .

Java Seript: Introduction 1o Java Seript, Data type, functions, Events in Java
Seript, Ohject in Java Seript.

Versions of Swing, Labels and 1 TML, Actions, Tooltips, Timers. The
Event Dispatch Thread, Clien Properties, Keyhoard
Shum:u|L-:_.Ser:'e:]i::aliﬂn.EmI-::rs,[tuns,{;ursnrs,D-::-uhll:-EuIT ering, The
Box Container, Simple Dialogs, JFileChooser, JColorChooser, Menus,
ITree and TreeModel, JTable and Tahle M odel. ITextComponent and
HTML Text Display, Accessibility, Custom Compaonents.

Web Servers: Introduction 1o Tomeat Server Cantainer.

The Serviet Technology: Seevlet Application Architecture, The Henelits
of Servlets. Inside Serviets: The Javaservier Packape, The Lifegyele of
Servlets, Obtaining Configuration [nfarmation, Prese rving the ServietConfig,
The Servict Context, sharing Information Amaong Serviets; Requests and
Responses, The GenericServlet Wrapper Class, Creating Thread-Safe Servlets.
HittpServiet: The HetpServlet Class, The HetpServletRequest,
HttpServietResponse, Populating HTML Elements, Request Dispatching

Session Management: What [s Session Management, LRL Rewriting,
Hidden Fields, Cookics, Session Objects, Knowing Which Technique to Use?
Methodology: Error Handling and Debugging, sharing data between ISP
rages- Sharing Sessicn and Application Data.

Learning

JSP Basic: What's Wrong with Servlets? Intoduction 1 ISP, How ISP Warks,
the ISP AP, Implicit Objects, JSP Syntax: Directive elements. scripting
elements Action elemenis,

Java Beans: Introduction o Java Beans, Advamage, Properties, BDE,
Database Conneetivity:

Database Programming using JDBC, Studving Javax.sql ¥ packape,
accessing a database from a JSP page, Application-specific Databage
Action, Developing Java Beans in a ISP PAGE.

1. Java for the Web with Servlets, ISE, and EJB: A Developer's
Guide to J2EE Solutions, Bud Kumigwan, New Riders
Publizhing

Inside XML, Steven Holzner, . New Riders Publizhing
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MCA-206F Graphics Lab Credits: 2
The laboratory work shall be based on MCA206

MCA-208P Advanced Java Programming Lab Credits: 2
The laboratary work shall be based an MCA208
MCA-2101 Problem Analysis and Design of Project Credits; 2
b, o
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V SEMESTER

MCA-301 Advance Computer Networks Credits 4(3-1-0)

UNIT 13

UNWIT 2:

LUNIT 3:

INIT 4:

UNIT 5:

UNIT 6

UNIT 72

Text Bonks

Introduction and Overview T TCRIP, Internet, Intermer sarvices, [nderner

protocol and standasdization, Approaches to network communication, WAN & LAN
Ethernet Technology, FDOI, ATH.

Internetwarking concept and Architectural Maodel, Internet Add resses:
Application label interconnection, Metwork label Inerconnection, Properties of
Internet. Imternet Architecture, Imerconmection Through IP Rowters, Universal
[dentifiers, Classes of [P Addresses, Network and Broadeast services, weaknesses in
internet addressing, dowed decimal notation, loep back address, summary of special
address convenlions.

Mapping Internet Address to physical Addresses (ARP) : The address

resolution problem, Two type of physical addresses, Resolution through Direct
mapping and dynamic binding, ARP refinement, relationship of ARP to other
protocels, ARP Implementation, ARP protocol formar, Determining an interner
Addreess At startup (RARP)

Internet Pratocol @ Connectionless Datagram delivery © Virual network, internet
architecture & Flilosophy, Concept of Unreliable delivery, connectionless delivery
system, [ntermnet dutagram and i12 options. Routing [P Dategrams: Routing in Intermer,
Direct and Indirect delivery, Table-Drven [P & Next-Hop Reouting, Default and Hosr-
specific rowlers, 1P routing algorithm, routing with [P addresses, Handiing incoming
datagrams, establishing rouring rables.

Reliable Stream Transpart service {TCP) @ Meed for ream delivery,

propertics of reliable delivery service, providing reliability, TCP, jporls, connections
and endpoints, passive and active opens, segments and sequence numbers, TCP
segment format |, TCP checksin computation | acknowledzement, timeour and
retransmissicn, Kam's algorithms and  timer back  off, FESpONSE.  Congestion,
estzblishing and closing a TCP connection, TCP state machine, TCE performance,
silly wintdow syndrome and avoiding silly window syndrome.

TCPAP over ATM Networks: ATM hardware, logical view of ATM network, two
ATM connection paradigms, ATM cell transport, Packet tvpe and multiplexing, [P
actdress Binding in ATM network, Connection management, eddress binding with in
an logical [P subnet, ATM ARP packet formar, use of ATP ARP packet to determins
an addrass.

Baotstrap and aulo configuration (BOOTP, DHCP), DNS and Application:
BOOTP message formal and retransmission policy, two step Bootstrap procedurs.
Dynumic Host configuration and IP address assignment, obraining multiple adiresses.
address acquisition and lesse renewal state, DHOP message formas, option and
message type, DSCT and Domaoin name, TCRAP internal Domain names, IMApping
domain name to addeesses, Domain name resolution |, Deimaln server =
format.compressed name format, abbreviation of demain names. inverse mapping,
ablaining authority for subdomain, Applications : File access and transfer sharing by
file transfer. TCPAP file transfer protocol (FTP), FTP feztures, FTP process modsl,
TCP port number assignment, TFTP, NFS, Remote procedural call (RPC). Electronic
mitil (E22, SMTP, MIME.

1. Interietworking with TCIVIP Vol | by Stevens, addition Wesley
I, TCPRAP wal 1, by Comer, PHI



MCA-305 Cyber Securitylinformation Security Credits 4(3-1-0)

UNIT 1:

LUNIT 22

UNIT 3:

LINIT 4:

Texi Boaks

INTRODUCTION:  History;  What  is  Information Security;
Characteristics  of  Information;  Information  Security  Models
Components of an Information Security; Aspects of Information
security: Security Atlacks. Security Mechanism, and Security Services
(XR00Y:

SECURITY INVESTIGATION: Need for Security, Business needs.
Legal, Ethicul and Professional Issues; Threats and tvpes of attacks
{active and passive altacks),

Information  Security  Techniques:  Introduction  to Stepanography;
Cryptography; Digital Watermarking; Substitution ciphers and Transposition
ciphers, Simple XOR, Onc-Time Pads, Algorithms, Cryplographic Protocols,
Arbitrated and Adjudicated Protocols; One-Way Hash Functions

Information Security Policy, Standards and Practice.

1. Applied Cryptography by Bruce Schosier, John Viley & Sons.
2. Metwork Security and Crvplography by Willam Stalling,

3. Michael E Whitman and Herbert J Mattord, “Principles of

[nlormation Security™, Vikas Publishing House, New Delhi,
4, Micki Krause, Harold F, Tipton, “Handbook of Information
Security Management”, vol. 1-3, CRC PressLLC,
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MCA-305P Internet programming Lab

Credits: 2
The laboratory work shall be based on MCA303
MCA-306P Project Lab Credits; 2
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MCA-531
LNIT 1:

L/MIT 2:

UNIT &

LUNIT 4:

UNIT 5:

Text Bonks

Artificial Neural Network Credits 4{3-1-0)

Introduction to neural rets, Perceptrons and the LMS Algorithm.

Back propugation Learning, Visually-Guided Robot Contral.

Optimization Teckniques, Overfitting, Cross-Validation, and Early

Stopping, Simple Recorrent Wetworks, Pattern Classification,  Language
Processing Madels.

Optimization Techniques, Overlitting, Cross-Yalidation, and Early

Stopping, Simple Recurrent Networks, Pattern Classification, Language
Processing Models.

Shared Weight Nerworks, Competitive Learning and Keohonen Mets, Hebbian
Learning and Principal Components Analyvsiz, Hopfield Nets and Boltzmann
Machines,

Mean Field Approximation, Helmboltz Machines; Minimum

Deseription Length, Bayesian Metwesks, Computational Leaming Theory,
Connectionist Svmbol Processing, Reinforcement Learning, Neurophysialogy
for Computer Scientists,

1} Bishop, C. M. ({1993) Newral Networks for Pattern Recognition,. Oxford
University Press.

2} Optional enrichment: Anderson, 1. A, and Resenfeld, E.

31 Handout: Derivation of the backprop learning mle

4y Havkin, 5. Neural Metworks: A Compreliensive Foundation, Znd edition.

5) Kearns, M. I, and Wazirani, U. V. An introduction to Computational
Learning Theory,. Cambridge, MA: MIT Press.

&) Churchland, P.5. (1986 Neurophilosophy: Toward a Unified Science of the
Mind-Brain.. Cambridge, MA: MIT Mress.




MCA-532 Data Mining and Warehousing Credits 4{3-1-0)

UNIT 1: What is learning ;
Infroduction, What is lexming, Self learning computer systems Machine leaming
& Methodology of science, Ex= A ranguroo in mist.Data Mining: Definitions,
Challenges, The knowladge discovery process in detail {Data selection, Cleaning,
Enrichment, Coding process) KDD (Knowledgze Discovery in Database) v's
Drata Mining, DBEMS v's Data Mining, Golden rules 1o selup KDD environment

UNIT 2: Performance Measures of Parallel Algorithms, speed-up and efficiency of PA,
Costoptimulity, An example of illusteate Cost-optimal algerithms- such a5
stmmation, MinMax on variousmodels.

LTNIT 3- DATA Warchousing:
DATA  Warchousing, Data Warchousing  Companenis, Building a Data
Warehouse, Warehouse Database. Technical considerations & Implementation
considerations of dala warehowses, 3-level architecrure of data witrehousing,

UNIT 4: Data Mining Technigues :
Preliminary Analysis of dam set using fraditional Query mules, Visuslization
techniques, Likelihood & distance, OLAP Tools, E-nearestneighbar, Decision
Trees. Assaciation rules, Neural Netwarks,Genetic alparithm,

UNIT 5: Association Rules :
What is an Association rule, Methods 1o discover Association Rules, A Prior
algorithm, Partition algorithins, Pincer search algorithms, Dizcussion on different
algorithms, Incremental algorithms, Borderalgorithm, Generalized nssocistics
rule.Decizsion Trees :What is a decision free, Tree construction principle, Weh-
splic,Splitting Indices, Splitting Criteria, Docision iree constructionalgorithm{brief
deseription anly)

LINIT 6 Web Mining ;
Web mining, Web content mining, Web strzcture imining, Web users
Mining, Text mining, Unstructured text, Episesde Rule Discovery for Text
Hierarchy of Categories, Text-Clustering.

Text Banks Iy Dot Mining lechnigues by Ann Fujari, Upiversiies P
3} Dza Mining by Pieter Adrimns, Lholf Zaminge, Addszan. Wasley.
31 Datzwarehousing, Datzmining, GLAP, by Alex Berson & Slephen 1 Eaiath, TME Ediien
<1 Bersars “Dan Wanchousing, Dato-Miniag & DLAF", TME
#) Mallach. *Decision Suppest and Drata Warchousing System”, TMH
b} Dhzvani Thurets-inghany, “Data-Mining Teclowlogies, Teehmigues Toals & Trends”, CRE Pross
Tiezathe, "Fundarmznml of Datakose Swalen’”, Pearaon Educa-tion
i) Marganet L Durhim, “Data-Minmy, Introducary & Advanecd Tapies”, Pearsan Education
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MCA-533

UNIT 1:

LINIT 2:

UNIT 3:

UNIT 4:

LMIT 5:

Text Books

Parallel Computing and Algorithms  Credits 4(3-1-0)

sequential model, need of alternative model, paralle] computational
models such gs PRAM, LMCC, Hypercube, Cube Connectad
Cyele, Butterfly, Perfect Shuffle Computers, Tree model, Pyramid
model, Fully Connected model, PRAM-CREW, EREW models,
simulation of one model from ancther one.
Performence Measures of Farallel Algorithms, speed-up and
eMciency of PA, Costoptimality, An example of illustrate
Cost-gptimal algorithms- such as summation, Min/Max on various
madels.
Farallel Sorting Netwarks, Parallel Merging Algorithms on CREW!
EREW/MCC, puraile]l Sorting Wetworks cn CREW/EREW/MCC,
linear array
Parallel Searching Alaorithm, Kth element, Kih element in X&Y
on PRAM, Parallel Matrix Transporiation and Muliplication Algorithm on
PRAM, MCC, Vector-Matrix Multiplication, Solution of Linear Equation,
Foot finding.
Graph Algorithms - Connected Graphs, search and traversal,
Combinaterial Algerithms-Permutation, Combinations, Derrangements.

13 M., Cuinn, “Designing Efficient Algorithms for Paralle]l Computer” by Mc
Graw Hill.
2} 5.0G. ARL “Design-and Analysis of Parallel Algorithms™

31 5.0, AKL "Parallel Serting Algorithm™ by Academic Press,
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MCA-534

UNIT 1:

LNIT 2:

UNIT 3:

UNIT 4:

UNIT 5:

UNIT a:

Text Banls

Distributed System Credits 4{3-1-0)

Introduction to distributed svstem :
What is distributed system, Advantages of distributed systems over centralized
systems and PUs, Disadvantages of distributed  svstem. Hardware concepls:
Bus based mulliprocessors, switched Multiprocessors, Bus based multi COMpULEr,
Switched multi computers. Software Concepts: Metwork 03, true distributed
systems, Multiprocessor time sharing system.

Architecture of Distributed Syvstem:
Metivation of distributed opersting svstem, System Archilecture 1vpes,
Various  issues  in distributed  operating  svstem:  Glabal Knowlege,
Maming,Scalebility, Compatibility, Process  Synchronization, Resource
Management, Security, Client-Server computing maodel. Communication
Network (WAN and LAN), Communication Primitives, The Massage Passing
Model, Re mote procedural calls.

Theoretical Foundations of Distributed Operating system:
inherent limiletion of distributed system, absence of global clock, Absence of
shared memory, Lamport’s Logical cleck. Global State Chandy-Lampart’s
clobal state reconding algorithm, termination detection,

Listributed deadlock, Distributed Mutoal Exclusion and Agreement Protocol

Mutual Exclusion: Centralized Algorithm, Distributed algorithm, Taoken
ring algorithm. Deadlock in distributed system, Distributed deadlock detection,
Distributed  deadlock  prevention.,  Introduction o Agresment protocols,
System moedels: Asynchronous Vs Synchronous Computation, Model od
processor failure, Authenticated Vs Non-Authenticated Massages, Perfor-
mance Aspecis.
Distributed data storage and distributed Query Processing :

Data Replication, Data Fragmentation (hoeizontal, vertical and mixed), Data
replication and fragmentation, Query Transformation, Simple join Processing,
Semijoin  strategy, Join sirateay  that exploits parallelism,  Distributed
fransasiion model,
Commit protocol, Concurrency control and deadlock handling :

Commit pretecols-lwo phase commit and three phase commil, Concurrency
contral-locking protocal and time stamping, Deadlock handling - centralized
and distributed approaches.

1} Advanced Concepts in operating system by Mukesh Singhal and Mirenjan
G, Shivaratri.

2) Distributed eperating syvstem by Andrew 5. Tanenbaum,

- ;__ ; ; :
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MCA-536

UNIT 1:

LNIT 2:

UNIT 3:

LUNIT 4:

UNIT 5:

Text Bools

Fault Tolerance Computing Credits 4(3-1-0)

INTRODUCTION:
Fundamental terminclogy, Objective of Fault Tolepance, Applications of Faul-
Tolerant computing, Reliabilite, Safety, Availability and Maintainalkility
Madeling wvsing Markov chain, Dependability Evaluation technologies,
Failure rate, reliabilicy function.Mean time to Failure (MTTF), Mean Time
berween, failures (MTBF) Mean time to Repair (MTTR)

Architecture of Fault Tolerant Computer:
Taxonomy, Fault Avoid ance Technigues. Fault Detection at [BM, Dymamic
redundancy in multiple computer svetem & Recovery an Time and Space, Fault
Dretection Technigues, Detection of errors in Data Management,
Component Fault Detection, Detection Tests at System level.

Relinble Diesion and Fault Dizgnosis:
Hazard, Fault Detection in Combinational circuits, fault beation Experiments,
Boolean Differences, Fanlt Detection by Path Sensitizing,

Coding Theory For Fault-Tolerant System:
Emor models, Basic structurmal properties of parity  check codes. Matrix
deseription of prrty check codes, vector-space proparties of panity check codes
Emar checking the svndrome, Group properties of Parnity check codes, Distance
properties of parity check codes Pabynomizl algebm and cyelic codes, Hamming
single eror corvecting codes, Unidirectional emor eorrecting and  Detecting
podes, Asvmnetric Ermor- comecting codes, single-Asymmetric ermor comecting
code,

Software Desipgn Faulis:
Appronches for uniprocess software: Exception Handling Framework, Recovery
Block Approach, N-version Programming. Backward Recovery in Concument
systems: Domino Effect, Conversations, and F1-Actions, Conversation nsing
monitors, Using Distributed-Action, Forwiind recovery i concurrent Systems:
Exception Resolution, Exception Handling with FT-Action.

1} DK, Pradhon, Fault Tolermut Computer System Design, Prentice Hall PTR
Mow Jersey.

2y Ui ST, Apravale: Faolt Tolerant System Design, Me GrawHill,
[niermetional Ed.

3y Zvi Kohavi, Switching and finite Automata Theory, TMH
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MCA-537 Advanced Data Base Management System  Credits 4{3-1-0)

LINIT 1:

UNIT 2;

UNIT 3:

UNIT 4:

UNIT 5:

UNIT a:

Text Books

Introduction to distributed data base systems, transaction processing Concurrency
control technigues, security, Distributed Data Base archilecture,

Introduction to object oriented database system, Definition of Olhjects, Review
of Key Object-oriented programming concepts, Object Orientation for Database
systems, Relational Extensions to Object-oriented Darabase Systems, Object
Crigntation in Relztional Databases, Uses for Object-oriented Database.
Introduction te data mining, Seif-learning, What is data warehouse and why do
we need, Designing decision support systems, Integration with data mining.
Introduction to knowledge diseovery process. Data selection, cleaning,
Enrichment coding data mining, Preliminary snalysis of the data set using
traditional query tools, Decompose trees, Association rules, Neural npetworks,
Genetic algorithms Introduction to setting up a KDD environment,

Advanced Trassaction processing: Remote Backup systems. Transaclion-
Frocessing Monttors, TP-Monitor Architectures, High-Performance Transaction
systems.  Lemg  Duration  Transactions,  Transactional  Workflows,  Query
Optimization security and production, Enervption, Statistical Database,

Data base triggers, functions, procedures, packages and forms with respect
existing datahase.

1. stegena Ceri and qiuseppe Pelagati ;
Distributed Data base svstem, Me-Graw Hill Book Company. [984, OR
CADVIRDE Version)

. Prabhat k. Andleigh, Micheel B. Gretzinger ; Distributed Object - Oriented Data-
Systems Desien, PTR Prentic- Hall Ine.. 1992,

. Pieter Adraans Dolf Zantinge © Data Mining, Addison, Wesley, Longman Led.,
1997,
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MCA-538

LNIT 1:

UNIT 2;

LUNTT 3:

UNIT 4:

UNIT 5-

UNIT fi:

Text Bonks

Network Security and Cryptography Credits 4{3-1-0)

Introduction:
Terminology, Substitution ciphers und Transposition ciphers, Simple
KROR, One-Time Pads, Computer Algorithms, Cryptegraphic Protocols
Protocol Building Blocks:

Introduction, Communication using Symmetric Cryplography, One-Way Hash
Functions, One-Way Hash Functions, Camununication using Public-Key Cryprography,
Digital Signatures, Digital Signatures with Encryprion

Protocels: Authenticztion and Key exchange, Key Exchange, Authentica-
tion, Multiple key public key ervptography, Secret splitting. Secret Sharing,
Cryptographic protection. Zer-Knowledge Proofs, Zere-Knowledge Proofs of Indentizy, Blind
Signatures, Obilivious Transfer, oblivious signature, Simultaneous contract singing
Cryprographic Techniques
: Kev Manasement
(Generating Kevs, Nonlinear Kevspaces, Transfeming Keys,
Verifying Kevs, Using Kevs,
Using Alrorithms:
Choosing an Algorithm, Public-Key crnvptography versus
Syinmelric cryptagraphy, Encrypting Communication Channels, Encrvpting data for
Slornge.
Cryptographic Algorithms:
RSA, DES
I}y Applied Crvptography by Bruce Schneier, John Viley & Sons.
2iNetwork Security and Cryptography by Willam Stalling
Al oncept of Metwork Seeurtty and Cryptocraphy by Frozen

Vs



MCA-539

UNIT 1:

UNIT 2:

UNIT 3:

UNIT 4:

UNIT &:

UNIT 6

Text Books

Metwork Management System Credits 4(3-1-0)

Data communications and Network Management Cherview - Analogy of
Telephone Network Munagement, Communications protocols and Standards,
Case Histories of Metworking and Management, Challenges of Information
Technology Managers,
MNetwark Management: Goals, Organization, and Functions, Network and System
Management, Metwork Management System Platform, Current Status and future
of Metwork Management,
SNMPV Network Management | Organization and Tnformation and Information
Models. Managed network © Case Histories and Examples, The History of SNMP
Management, The SNMP Model, The Organization Madel, System Owverview,
The Information Model, SNMPv] Metwork Management © Communication and
Functional Models, The SNMP Communication Model. Functional model. ShMP
Management: SNMPVZ @ Major Changes in SNMPy  SNAMP2 System
Architecture, SMMP2 Structure of Management Information, The SMMPy2
Management Information Base, SNMP+2 Protocol, Compatibiline With SNMPvL
SNME Management : RMON - What is Remate Moniloring? | RMON SMI and
MIB.RMONT, RMON2, ATM Remote Monitoring, A Case Study of Internet
TrafTic Using RMON
Telecommunications Management Network: Why TMN? | Uperations Svstems,
TMN  Conceptual Moedel, TMM Standards. TMN  Architecture, TN
Management Service Architecture, An Integrated View of TMMN, Implementation
[ssues.
Metwork Management Tools and Systems: Nerwork Management  Tools,
MetworkStatistics Measurement Systems, Histary of Enterprize Management,
Metwork Managemenl systems, Commercial Netwark management Systems,
System

Muenagement, Enterprise Manazement Solutions,
Web-Based  Management: NMS  with Web  Interface and  Web-Based
Manzgement, Web Interface to SNMP Manzgement, Embedded Web-Based
Managemend, Desktop  management  Interface.  Webh-Based Enterprize
Management, WBEM:Windows Manepement [nstrumentation, Java management
Extensions, Management of a Storage Area Network Future Directions.
[} MNetwork Management, Principles and Practice, Mani Subrahmanian, Pearson
Education,
2} Metwork [Lnagement, Morris, Pearson Education.
31 Principles of Network System Administration, Mark  Burges, Wiley
Dieamitech.
4) Dhstributed Network Management, Paul, John Wiley.
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MCA-540

LINIT 1:

UNIT 2:

UNIT 3:

UNIT 4:

UNTT 5:

Text Bonks

Object modeling techniques and UML  Credits 4{3-1-0)

Introduction: object oriented themes, object ariented development, abject
oriented paradigms encapsulation, ehstraction, binding, polvmomphism,
inheritunce, message passing), the abject modeling techniques, impuet of an object
oriented approacl.

Madeling: The object modeling techniques, object and classes, link and
association, advance link and association, concepts, elements of object madel,
agerepation, abstract classes, multiple inheritance, candidate key.

Dynamic and functional modeling: Events and states, operations,
concurreney, abject oriented developments, functional model, data Aow diagram,
specifying operations, constrains

Analysis and system design: Overview of analysis, principles of system
design, ohject design, breaking of a svstem into subsvstem.

UML (Unified Modeling language): lntroduction 1o LML, irmtponance
and principles of modeling, A briel introduction to conceptual model of

LML architecture of UML, case study: Elevatar problem

1. James Rumbavgh etal, “Olject Criented Modeling and Design™, PHI

2. Booch Grady, “Object Oriented Analvsis & Design with application 37,
PearsonEducation, Mew Delhi.

3. James G, Booch, 1, Rambaugh “The Unified Modeling Languagpe™,,
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MCA-541

UMNIT 1:

UNIT 2:

UNIT 3:

UNIT 4:

UNIT 5:

UMNIT 6:

Text
Bnoks

f/.,f i

Mobile Computing Credits 4{3-1-0)

L. Overview of wireless communication: History, Different Generations,
General characteristics of mobile devices, Electromagnetic specteum, Radio
propagation mechanisms, characteristics of wireless medium, wireless
tapology, cellular system {cell coneepis, cell hierarchy, cell
fundamentals). lssies in wrabile compating: Introduction, functicns, 3-Tier
architecture, applications and services. GSA: Mobile services, Svatem
architeciure, Radio interface, Localization and calling Handover, Security,
2 WLAN: Technical issue {uses, design goal, rypes, components and services
offered by a typical IEEE 802,11 network), 1EEE 802.11 standard {phvsical
layer, MAC laver mechanism & functionalities, CSMA/CA mechanism).
HIPERLAN: HIPERLAN standard, HyperLAN/1 {phvsical laver, DLC & RLC
layer, MAC sub-layer), Hyper LAN/Z (Physical lzver, MAC sub-laver, power
conservation issues) BLUETGOTH: Specifications, transport protocel group,
middleware protocal group, profile.
Medium access control {wircless): Motivation for a specialized MAC
{hidden and exposed terminals, near and far terminals), SDMA, FDMA,
TOMA and COMA,
Muobile Network layer: Mobile IP: Goals, assumptions, entities and
terminalogy, 1T packet delivery, agent advertisement and discovery,
registration, lunneling and encapsulation. optimizations, and dynamic host
configuration protocals {DHCP).
Muobile Transport laver: Traditional TCP, Indirect TCP, Snooping TCF,
Mobile TCP, Fast cetransmission fast recovery, transmission? time-out
freezing, selective retransmission, ransaction oriented TOP, Wireless
Application Prowcol WAP: Introduction, protocel architecture and treatment
of protocals of all layers,
Intraduction & issues in Ad Hoe wireless networks: introduction ( cellular
ve ad hoc wireless networks and zpplications), Medium Access Scheme,
Routing, Multicasting, transport laver protocols, Pricing Scheme, QoS
provisioning, Sellorganization, security, addressing and service discovery,
energy management, Scalakility, deplovment cansiderations, 1ssues in
designing a routing protocol for ad hoe wireless Metworks ( Mahility,
Bandwidth constraint, Error prone shared broadeast rudio channel, Hidden &
exposed Terminal Problems, Resoorce Constraints, characteristics of idle
routing protocol), Classification of routing pratocols: Table-driven routing
protocels (DSOV, WRP), On-demand routing protocels (DSK, AQDV, LAR).
I, ) Sehiller, Maomile Commmunications, Pearsen Education publication,
2 Murthy and Manoi, Ad oo Wireless Networks, Pearson Education
pullication.
- 1. Talukder and Yavagal , Mobile Computing, TMIH publication.
2. Pahlavan and Krishnamurhy, Principles of Wireless Networks, PHI
publication
3. Somenovic and Ceeute. * Hendbook of Wireless Networks and Mohile
Camputing”, Wiley, 2002, :
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MCA-542

UNIT 1:

UNIT 2:

UNIT 3:

LNIT 4:

LINIT &:

Text Books

e

Internet Programming with NET framework Credits 4(3-1-0)

The .NET Framework: Introduction, Common Language Runtime,
Commeon Type System, Commaon Language Specification, The base class
library Microsoft Intermediate Language, Just In Time Compiler, Garbaga
Collection, Assemblies

C# Basics: Introduction, Data Type, |dentifiers, Variables & Constants, C#
Statements, Object Oriented Concepts, Object & Classes, Arrays and
Strings, System Collections, Delegates, Events. Error Handling

Developing ASP.NET Applications: \Web Application, Web Form
Fundameantals
Validation, Templates, DataBound Contrals, Master Pages, URL Routing

Woarking With Data: ADO NET Fundamentals, Reflection, Site Mavigation,
State Management, LING, Microscit Application Block, Entity Framewark

Advanced ASP.NET: Security Fundamentals, Web Services, Wehb User
Controls, Ajax.Met, WCF, Custom Controls, Basic Projact Madaling
Technigue

1. 'Beginning ASP.NET 2.0 in C# 2005' by Apress
2. 'Cw with NET Framewaork " by Shibi Pannikar & Kumar Sanjeev
3. 'Undestanding .NET Framework ' by Tonybaer
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MCA-543

UNIT 1

UNIT 2

UNIT 3

LUNIT 4:

UNIT 5:

UNIT &:

UNIT 7:

Text
Books

: Intreduction to Compilin
compiler, cousing of the co

Compiler Design

bootstrapping, Compiler construction bocls.

: Lexical Analysis: Role of lexical anal
tokens, regular expressions and their a

notation, ambiguity.

: Syntax Analysis: Rale of Parser Jdo
parsing, trensformation

Credits 4(3-1-0)

i Overview of Compilation, the phases of 3
mpiler, grouping of Phases of translation,

vzer, specilication & recognition of
pplications to lexics] analysis, BMNF

P down parsing, recursive descent
an the grammars, predictive parsing, botton: up

parsing, shift reduce parsing, operator precedence parsing, predictive parser,

Canonieal collection of LR
Eaneration,

syntax directed definitions; Const
evaluation of S-attributed definiti
translation, Boltom Up evaluatio
Evaluation, Analysis of Syntax d
Semantic Analysis: Intermedizte forms
tree. palish notation and thres addre
grammars, Syntax directed translat

& syniax trees.

Symbol Tables: Dara structure for svmbols

information. Run-Time

Administration: Im

allocation in block

structured lznguage,
Evvor Detection & Reeovery: Lexical Phase errors, synleetic phase errars
SCIantic errors,

analysis, Code Improving transformations,

Code Generation: lntermedinte cod

statements, Procedure calls, issues in the desi
Ehs_. Register allocation and sssignment, DAG representation of

and flow gra
busic blocks,
Ao, Sethi & Ullman,

Addision Wesley,

ZAho & Ulman, * Compiler Desizn,’

Code optimization: Principles sources of optimiz
dead code elimination, loap optimiz

(Ditems LR parsers (SLE, LALR, LR), Parser

ruction of Syntax trees, Bottom up

on, L-attribute definition, Tagp down

1 of inherited antributes | Recursive

irected definition,

ol source Programs — abstract SYTHAX
55 codes, Quadrples, Triples. Autributed
an. svntax directed detinition, Parse trees

tables, representing sCope

plementation of simple stack allocation scheme, storage

ation, [eops in flow graphs,

aticn, Introduction to global data flaw

¢ generation, Boolean expressions, Crse

gn el code generator, Basic hlack

" Compilers Principles & Techniques & Taols™,

" Narosa Publishers, New Delhi




MCA-545

UNIT 1:

UNIT 2:

UNIT 3:

LINIT 4:

UNIT 5:

UNIT 6:

UNIT 7:

UNIT &:
UNIT %:

Text
Bonks

Linux System Administration Credits 4(3-1-0)

Histery of Linux (GNUSLINUX), GNU General Public License, Basic Reguirement for
Linux Installation, Linux Commands, pwdied/ls/whe!
whoamifwhiehfep/my/rm/m l:rlu'a'tnuuh.-'hu:-snnmne-“r.-ut.-'ca.L’ejetLJmmJnT.fummunu‘lugim’]ug-;uuta’ech
afwget, V1 Editor, halt'shutdowa'poweraff? reboat’
|L"-':]d-j-a:uﬂ-"uman:s-"l]l-’fdiE:k.-"mkn:li'&'.-r::Llunfs-'pi-:ﬂ-rser.i-‘wl:n'whﬁreiﬁ."cﬂn vertifeandip'ne fipdsephdpar
m/ dmesg! hedshiatatgrmidate/uptime/sw unzme
Frocess,Daemon, File System Hicrarcly Standard, Details FSTAR, Archiving/ Encoding/
Compressing' Enerypting File, Compress/Uncompress/ tar'beip2/bunzip2fazipd asunzipzip,
Process and Job Control, psnice/renice’ top/ nobpkillkillallbg/fefobs, Symbolic Link /
Hard Link, Comparison between Both Links, Advance Linux Commands, useradduserdel
Shell Scripting, Boot Process, User and Uroup Administration - Useradd Details, File &
Directory Permission & Securily, Chmodfehgrp/SetlUid! Set Gid'StickyBit'umask, User and
Liroup Cuota Management, Cron and Anacron, Adllofs'Svslog Administration, Some
Advanced Commands:
DEDuFdformatEelabel Dumpe2fsf Tune2 T s/Chroot'Syne/Mkswap/Swapon/E2fsck/ifdisk
1P Addressing — Basic, IP Address Con Bguration for Linux, Sub netting, bending, Configure
JMIC with Multiple 1P, Using Different Litility, ping/ tepdump/ netstat/nmap, DHCP Server,
Configuration, SAMBA, XINETD, TCPWRAPPER. OpenSSH
Apache, Basic Configuration’ Virtual Hosting! Authentication Cantent Deseription and
Medification , Indexing Redirection’ Logging/ Proscying Security - Using
OpenSSL.ntegration and Testing of PHP Module
NIS, Why NIST, NIS Server Configuration, NIS Client Configuration, Testing fram the
Clients. Host.conf and nsswiteliconf, Advanta ge of MIS/Amomation/Security. IPTahles,
Build mternet firewall based on statcless and stateful firewall All Kind of Network address
and por translation, NAT w0 implement tansparent Proxy, Iptables integration with Linux
router, implementing Defzult, Static and Dynamic Routers and VPN Support
Squid, Intreduction o SQUITY CLI Dptions, MNetwork Parameters? Adimin Parameters
Caching! Access Contrel List, Authentication’ Lo nging, Transparent Proxy, Reverse Fraxy,
DS Mapping, Squid Guard
DNS/DNS Restriction and ACL implementation/Dyvnamic DNS, Mail - Sendmail.,
SquirrelMail
MyS0L, Intreduction to RDBMS, Instalialion of MySOL, MySOL Architecture, Creation of
Database, Simple SOL Sttements. Buckep and Restore
L. “Red Hat Linux Bible, Fedora and Emerprise Edition”, Christopher Negus, Wiley
2. “Unix/Linux concepts and Applications”, Sumitabha Das. Tata, MeGraw Hill
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MCA-546

L'NIT I:

UNIT 2:

UNIT 3:

LINIT 4:

UNIT &:

UNIT 6:

LINIT 7:

Text
Books

Digital Image Processing Credits 4{3-1-0)

Introduction: what is digital image processing ? origin of digital image processing,
Lse of digital image processing. Fundamental steps in digital image processing,
components of an digital image processing.

Digital image fundamentals: elements of visual perception, brightness adaption asd
discriminativn, image sensing and acquisition, image sampling and quantization, some
busics on pixel, relationships between pixel

Image enhancement: in spatial domain: basic gray level transformations, Histogram
processing enhancement using arithemetic/logic operations, besics of spatial filtering,
sharpening spatial fillers, combining spatial enhancement methads,

Image enhancement in the frequency domain: Introduction to the fourier trensfonm
and frequency domain,, smootling frequency domain filters, sh arpening frequency
demain filters, homomaorphic filtering, implementation.

Image restoration: a model of the image degradation/restoration process. Noise
model, restaration in the presence of noise only, spatial filtering, mean filters, order
statistics, filtess, adaptive filters, periodic neise reduction hy frequency domain
filtering: bund reject filters, band pass filters, notch filters, optimum notch filters,
linear, position invarient degradations, estimating depradation function inverse
filtering, wiener liltering, peometric mean filters, peometric transformation,

linage compression: Fundamentzls of image compression models, error free
compression: variable length coding, LZW coding. bit plane coding, lossless predictive
coding, lossy predictive coding, transform coding, wavelet coding, linage compression
standard.

Image segmentation : detection of discontinuitics, edge linking and boundary
detection, threshold, region based seamentation,

|. R, C. Gonzalez, B.E. Woods, “digitz] image processing”, Pearson education.

- R. €. Gonzalez “digital image processing using MATLAB™, Pearson education.

- WKL prent, “digital image processing”, Addison Wesley,
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MCA-548 Distributed Database Systems Credits 4(3-1-0)

UNIT 1: Introduction: to Distributed Data system, Distributed Datahase
Architecture, Distributed Dara hase Design, Transaction processin g Concurrency
Contrel technigues, Securipy.

UNIT 2: Data Fragmentations: Types of Data Fragmentations, Fragmentation and allocation
of fragments, Distribution tra NSPArEncy,aceess primitives, integrity constraings,

UNIT 3: Grouping and agaregate function; Query processing , Equivalence transfoemation
of queries.

UNIT 4; Evaluation; parametric queries, tuery oplimization, Join and general queries.

UNIT 5: Management of Distributed transaction and co ncurrency control: Diseribied
Date base Administration, Catalouge Management Authorisation, Sec urity and

[rratection,
Text L.Cert & Palgathi, “Distributed Database System”, MeGraw Hill
Books 2. Raghu Rama Krishnan and Iohagpnes Giechrib, “Database Management Systlems™,

Me Graw Hill,

3. Date C. I, “An Introduction to Database System, Voll & 117, Addition Wesley,
4. Korth, Silbertz, Sudarshan | “Database Concepts™, MeGraw Hill,

3. Elmasari , Navathe, “Fundamentals of Data Base Systems”, Addition Wesley.
. Data C, T, “An Intreduction to Database System”, Addition Wesley
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MO A-549

LNIT 1:

UNIT 2:

UNIT 3:

UNTT 4:

UNIT 5

Unit &:

Text
Dooks

Meural Network for Machine Learning  Credits 4(3-1-41)

Intraduction, well posed leaming problems, Machine leaming approach,
perspective and issues in machine learning, clements of Machine leaming.
types of machine learning: supervised learning, unsupervised leaming,
reinforcement leaming, recommender system, linear regression with one
variable {cost function, example), regression with multi varisble and
applications, gradient descent, overview of soft computing and applications.
Introduction to Artificial Neoral Svystems, Newral Computation: Some
Examples and Applications, biological Neurons, dendrite, synapses and their
weights, pre- and post-synaptic signals, activation potential and activation
function. Excitatory and inhibitory synapses. The biasing input. Types of
activating  fusctions, Models of  Arificial Neural Networks, MNeural
Processing.,

Unit 3: Leaming and adaptation, Learning as Approximation or Equilibria
Enceding, Supervised and Unsupervised Learning, Neural Network Learning
Rules: Hebbian Learning Rule, Percepiron Learning Rule, Delta Leaming
Rule, Least-Mean-Square  (Widrow-Holf) Leaming  Rule, Cormrelation
Learning Rule, Winner-Take-All Learning Rule, Outstar Learning Rule

Perceptron.  Single-Laver Perceptron  Classifiers, Classification  Model,
Features, and Decision Regions, Discriminate Function, percepiron for
claszification.

Multilayer Feed Forward Neural Network, Supervised Learning, Linearly
WNonseparable Patlern Classilization, Error Back-Propagation algonthm, Fast
training alporithms.

Self-Orpganising Maps, Kohonen networks Recurrent MNetworks, Hopficld
networks.

1. Tom M. Mitchell, "Machine Leaming” MeGraw-Hill, 1997,

2. P. Langley. "Elements of Machine Learning” Meorgan Kaufmann
Publishers, Ine. 1993,

Artificial neural Nerworks, Zurada. Jacek M.

b

4. MNeural Networks for Pattern Recognition,. Bishop, C. M. (1995),
Oneford University Press,

|
'

Meural Metworks: A Comprehensive Foundation, Simon Havkin,
6. Artilicial nevral Networks, B. Yegnanarayana, PHI
7. Meural networks, Fuzzy logic and Genetic Algorithms. 5. Rag sekaran

i "r"i.iﬂ}'a]akshmi!]?ﬂfi. FHI.. .
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MCA-550

UNIT 1:

UNIT 2:

UNIT X

LINIT 4:

UNIT 3:

Text
Books

1’ o f’;ﬂ-=’5y/'{:\xf
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Theory of Computation Credits 43-1-0)

Introduction: A general introduction o Stoimgs, lenguages, geaphs. frees and
relations, Models of Computation: RAM and RASP Models of Computation.
Complexities of Algorithm run on these models with linear and logurithmic costs
and their inter relationships. Turing machines and their relationship to RAM &
EASP models., Finite State Machines, Repular expressions: Deterministic- Finite
svstems, Mon deterministic Automata with and without _-moves Proof of
equivalence of DFA and NDFA without _-moves Construction of DFA from
MDFA with -moves Regular expressions: Definition, equivalence of finite
autamate and regular expression with the proef and examples.

Properties of regular sets: Definition of Pumping Lemma along with examples,
effective  Closure  peoperties  of  regular sets: Union,  Intersection,
Complementation, Concatenation, Kleen-Closure, Minimisation of a  given
DFA{only numerical example and no proafs).

Context Free Grammars: Definition of CFG, left most and right most
derivations, definition of Ambiguous grammars, simplification of context free
graenmar:  Removal of useless symbols | _-production, Lnit  production.
Conversion of & given grammer into Chomsky nomnal form, Griebach normal
form { examples anly).

Push Down Automata & Properties of context free languapges:

Definition of instantaneous descriptions, definition of Deterministic PDA,
construction of PDA for a given language, construction of CFL's given the
transiticn function of PIXA . Pumping Lemma (definition and examples) efTective
Cleswre, Properties of CFLs ; Union, Concatenation and Kleen clasure,

Turing machine: Definition, Constrection of Turing machines for simple
languages, Definition of Compulable languages and functions, Definition of wotal
recursive, partial recursive functions, construstion of Turing machine lor simple
arithmetic function.

1. Instruction w Automata Theory, Languages and Computation by LE. Hoproft
and J. . Ullaman, Warosa Publishers,

2. Theory of Computation by D Wood, JTohn Welley and Sons.
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M A-55]

UNIT 1:

UNIT 2:

UNIT 3:

UNIT 4:

LNIT 3:

Text
Bools

Graph Theory Credits 4{3-1-0)

Graphs, Sub graphs, some basic properties, various example of graphs & their
sib graphs, walks, path & cirouits, connected graphs, disconnected graphs and
coimponent, euler graphs, variows operation on graphs, Hamiltonian paths and
circuits, the traveling sales man prabless,

Trees and fundamental circuits, distance diameters, radius and pendent
vertices, rooted and binary trees, on counling trees, spanning  trees,
fundamental circuits, finding all spanning trees of a graph and 3 weighted
graph, algorithms of primes, Kruskal and dijkstra Algorithms.

Cuts sets and cut vertices, some properties, all cul sets in 4 graph, fundamental
circuits amd eur sets | cannectivity and separability, network Hows, plener

graphs, combinatorial and geometric dual, Kuratowski to graphs detection of

planarity, geometric dual , some more eriterion of planarity, thickness and
CIOSSINgS,
Vector space of a graph and vectors, basis VECTOr, oyt sel vector, circuit vector,
circuit and cut set verses subspaces, arthogonal vectors and sibspaces,
incidence marrix of graph, sub marices of AL}, eircuil matrix, cut set matrix,
path matrix and relaticnships among A, B, and © fundamenal Circuil matrix
and rank of B, adiacency matrices, runk- nullity thecrem .
Calaring and covering and pantitioning of a graph, chromatic number.
chromatic partiticning, chromatic pelynomials, matching, covering, four color
problem, Directed graphs, some tvpe of directed geaphs, Directed paths, and
connectedness, Euler digraphs, trees with directed edges, fundamentzl circuits
in digraph, matrices A, B and C of digraphs edjacency matrix of a digraph,
enumeration, types of enumeration, counting of labeled and ynlabeled trees.
polya’s theorem, graph enumeration with polva's theorem. Graph theoretic
algarithm must be provided wherever required to salve the problems,
1. Marsingh Dea, “Graph Theory with Applications to Engineering and
Computer Science. PHI publizations,
2. B. K. Balzkrishnan, “Schaum's outljse of theory and problems of
araph theory,” MeGraw Hills publications




MCA-552

UNIT 1:

UNIT 2:

UNIT 3:

UNTT 4:

UNIT 5:

LINIT fie

Text
Boolks

'\-.E--‘-

Operation Research Credits 403-1-0)

Introduction to operations research: Operations research technigues, simualation

models

Linear programming formulation and graphic  solution: Models of
mathematical operations research, arl of modeling, construction of the LP madel,

graphical LP solution
The Simplex method: Standard LP form, basic solution, The Simplex met

hod, the

bl-method, the two-phase method, deseneracy, alternalive optimal  salution,

unbounded salution, infeasible soluion
Sensitivity analysis and dual problem: Definition of the dual probl

em, the

relationship between the optimal primal and dual solution, economic interpretation
of duality, the duai Simplex method, primal-dual conputations, sensitivity analysis

Transportation, assignment, and transshipment models: Definition

of the

transportation medel, determingtion of a starling solution, the lranspartation
alporithm, definition of the assignment problem, the Hungarian method, the

tramsshipment madel

Network models: Network definition, minimal spanning tree alaorithm,
route problem, shortest ronce algorithm, maximal flow model. enumeration
maximal flow algorithm, CPM, PERT

shoriest
of cuts,

Quening systems: Elements of a quening madel, role of exponential distributicn,
birth and death meodels, steady state mensures of performance, single server
models, multiple-server models, machine servicing model, quewing decision

models
I, Hamdv A, Taha, “Operation Research ; An Introduction.” Pearson
Education. Engineering and Camputer Science, PH] publications.
2. B. K. Balakrishnan, “Schawm's sutline of theary and problems of g
theory.” MeGraw Hills publications,
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MCA-555 Advanced Data Structures Credits 4(3-1-1)

UNIT 1: Introduction- Basic concepls, Computational Models, Fixed Universe
successor problem and other data structure problems

UNIT 2: Binary Search trees- Introduction, Height of Binary search tree, Dasic
Operations in Binary Search Tree: Search, Successor, predecessor, insert,
deletion, minimum, maximum. Balancing trees, random binary search tree-
treaps, optimal binary search tree, Cartesian tree and its applications.

UNIT 3: Balanced Search Trees- Introduction. rotations, AVL Trees- insertion.
deletion, Red Black Trees- height of Rb tree, insertion. deletion, Splay
Trees- properties, splaying modes, splay tree operations, insertion. deletion,
searching.

UNIT 4: Multiway Search Trees- m-way search tree, B-trec-insertion, deletion, 37
treg- Searching, insertion, deletion. analysis, Finger Search Tree and level
Linking, finger searching, finger search tree, scarch in finger tree,
Randomized Finger Search Trees- Finger searching in Treaps, Finger
searching in Skip Lists, Applications, (2,3) trees- height, inserlion, deletion,
application in range query, x-fast tree, v-fast ree,

INIT 5: String Data Structures- Introduction, Digital Search trees- searching.
insertion, deletion, Binary trics. patricia trie, Suffix Trees, Sullix Array,
Correspondence between suffix array and suffix tree,

UNIT 6 Data Structure for Disjoint Sets- Introduction, Disjoint set aperations,
Determining connected compenents of an undirected craph, Disjoint set
represeniation- Linked representation. Disjoint set forests, Shallow threaded
trees, Applications- Maze generation, Kruskal’s Minimum spanning tree,

Unit 7: Hashing Teehniques- Introduction, Static  Hashing, Hash functions,
Cuckoo hashing, Bloom filters- design and applications.

Text I, Advance Data Structures: Peter Bross

Bools 2. Lecture notes available on [ntemet
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MCA-558 Soft Computing Credits 4(3-1-0)
(Newral Networks, Fuzey Logic and Genetic Algorithim)

UNIT 1:

UNIT 2:

LUNIT 3:

UNIT 4:

UNIT 5:

Text
Books

Neural Networks-1{Introduction & Architecture)

Newron, Nerve structure and synapse, Artificial Neuron and ies mondel,
activation functions, MNewral network architecture: single layer and
mullilayer feed forward networks, recurrent networks. Various learming
techniques; perception and conversence rule, Auto-associative and
hetro-associative memaory,

Newral Networks-11 (Back propogation networks)

Architecture: percepiron model, solution, single layer artificial neural
network, muliilaver perception model; back propogation  learming
methods, efiect of leaming rule co-efficient shack

propagation algorithm, factors affecting backpropagation training,
applications,

Furzy Logic-I (Introduction)

Basic concepts ol fuzzy logic, Fuzzy scts and Crisp sets, Fuzzv sel
theory and operations, Properties of fuzzy sets, Fuzzy and Crisp
telations, Furzy to Crisp conversion.

Fuzzy Logic -1l (Fuzzy Membership, Rules)

Membership functions, interference in fuzzy logic, fuzzy if-then rules,
Fuzzy implications and Fuzzy  algorithms, Fuzzyfications &
Defuzzificataions, Fuzzy Controller. Industrial applications.

Genetic Algorithm{(GA)

Basie concepts, working principle, procedures of GA, flow chart of GA,
Genetic representhtions, (encoding) Initialization and selection, Genatic
operators, Mutation, Generational Cycle, applications

L. 3. Rajsekaran & GuA. Vijayalakshmi Pai, “Neural Metworks, Fuzzy
Logic and Genetic

Algorithm:Synthesis and Applications™ Prentice Hall of India,

2. NP Padhy, " Artificial Intelligence and Intelligent Systems™ Oxfond
University Press,

RBeference Books:

3. Biman Haykin,"Neural Netoweks Prentice Hall of India

4. Timothy 1. Ross, *Fuzey Logic with En pineering Applications™
Wiley India,

3. Kumar Satish, “Neural Networks™ Tata Me Graw Hill
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MCA-357 Pattern Recognition and Classification Credits 4(3-1-07

UNIT 1:

Owerview of Pattern classification and regression

Introduction  to Statistical Pattern  Recognition, Owverview of  Pattern
Classifiers, The Bayes Classifier for minimizing, Risk Estimating Bayes Error;
Minimax and Meymann=Fearson classificrs

UNIT 2:

Parametric Estimation of Densities

Implementing Bayes Classifier; Estimation of Class Conditional [ensities,
Maximum Likelthood estimation of different densities, Bavesian estimation of
parameters of density functions, MAP estimates, Bayesion Estimation
examples; the exponential family of densities and ML estimates Sufficient
Statistics; Recursive formulation of ML and Bavesian estimates.

ENIT 3

Mixture Densities and EM Algorithm
Mixture Densities, ML estimation and EM algorithm, Convergence of EM

| LTNIT 4:

algarithm: averview of Manparametric density estimation

Artificial Neural Networks for Classification and regression

Overview of Artificial Newrgl Networks, Multilaver Feedforwerd Newral
networks with Sigmoidal activation functions, Backpropagation Algorithm;
Representational abilities of feedforward networks, Feedforward networks for
Classifieation and Regression; Backpropagation in Practice Radial Basis
Function Metworks; Goussion RBF networks, Leaming Weights in REF
networks; K-means clustering alporithm.

UNIT 5:

Support Vector Machines and Kernel based methods

Support Vector Machings -- Introduction, ebtaming the optunal hyperplane.
SWM formulation with slack wvariables; nonlinear 5VM classifiers, Kemel
Funetions for nonlinear $VMs; Mercer and positive definite Kernels, Support
Vector Regression and e-insensitive Loss function, examples of 5V learning,
Overview of SMO and other algorithms for 8VA; v-5VM and w5VE; SV

Text
Books

1. RO Dude, PLEHart and DG Sork, Pattern Classitication, Jahn
Wiley, 2002,

I-2

.M. Bishop, Meural Metworks and Pattern Recognition, Cxtord
University Press (Indian Edition), 2003,
3. C.M. Bishap, "Pattern Recognition and Machine Learning”, Springer,

2006.
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UNIT 1:

UNIT 2:

UNIT 3

UNIT 4:

LINIT 5:

UNIT 6

Umit 7:

Beferences:

MO A-558 Parallel Computing Credits 4(3-1-0))

Introduction; Sequential model, nsd of slternative madel, Paraliel pracessing terminglogy,
conlragting pipslining and data parallelism, conlrol parallelism, scalzbilty, sieve of
Eratosinenes,
PRAM algorithms: modal of serial computation, PRAM model of parallel compulation, PRAM
algorithms: Parzllel reduction, prefic suma, List ranking, praardar tree travarsal, marging bwo
sored lisls.
Processor Arrays and Multiprocessors: Procassor arganzations: Mesh networks, Binary
tree netwaork, Hypsrree netwark, Pyramid network, Buttefily network, hypercube nabwork,
Cube Connected  Cycle, Shuffle Exchange network, de Bruin network, Mapping data to
FIOCESSars on processor arrays and multicampulers. Multiprocessors: UMA and HUMA,
Matrix Multiplicatien: sequential multiplication, Matrix Multiplication cn 20 mesk, Hypercube
and shuffle exshange SIMD madel, Algenthm for Multiprocessors

Parallel Sorting Algorithm: Enumeralion sot, lower bound on parallel sorling, cdd-2ven
transpositicn 2or, Bitonic marge.

Data Struecture for Disjoint Sets- Introduction, Disjoint set operations, Determining
connected components of an undirected praph, Disjoint set representation- Linked
representation, Disjoint set forests, Shallow threaded trees, Applications- Maze
seneration, Kruskal's Minimum spanning tree,

Graph Algorithms - searching a graph, Connestsd components.

1} M.J. Quinn, *Designing Efficient Algorithms for Parallel Computer” Dy Mo Graw Hill
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MO A-559

UNIT 1:

UNIT I:

UNIT 3:

UNIT 4:

UNIT 3:

Boolis:

' 7 jﬁ/
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DATA COMPRESSION Credits 4{3-1-01}

Introduction

Compression Techniques: Loss less compression, Lossy Compression, Measures of
prefonnance, Modeling and  coding,  Mathematical FPrelfminaries  for  Lossless
compression: A brief introduction to informatien theory, Models: Physical madels,
Probability madels. Markov models, composite source model, Coding: uniguely
decadable codes, Prefix codes.

Huffmun coding

The Huffinan coding algonthm: Minimem variance Hutfinan coedes. Adaptive Huflman
coding: Update procedure, Encoding procedure, Decoding procedure. Golomb codes,
Rice codes, Tunstall codes, Applications of Huffman coding: Loss less image
compression, Text compression,

Arithmetic Coding

Coding a sequence, Generating a binary code, Comparison of Binary and Huffman
codling, Applications: Bi-level image compression. Dictionary Techniques: Introduction,
Statie Thetionary: Diagram Coding, Adaptive Dictionary, The LETT Approach, The LZ78
Approach. Applications: File Compression-UNIX compress, Image Compression: The
Graphics Interchange Format (GIF), Compression aver Modems: V.42 bits, Predictive
Coding: Prediction with Partial match (ppm)y The basic slgorithm. The ESCAPE
SYMBOL, fength of context, The Exclusion Peinciple, The Bumows-Wheeler Transform:
Move-to-frent coding, Multi-resolution Appreaches, Facsimile Tocading, Dynamic
Mlarkay Compression.

Mathematical Preliminarices for Lossy Coding
Distartion evitevia, Models, Scalae Quantization: The Quantization preblem, Uniform
Quantizer, Adaptive Quantization, Non uniform Quantization,

Veetor Qruantization
Advantages of Vector Quannization over Scalar Quantization, The Linde-Buzo- Gray

Algorithm, Tree structured Vector Quantizers, Struciured Fector Quantizers,

| Khalid Ssyoed, Introduction to Data Compression, Mergan Kaufinann Publishers
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