SCHEME OF:STUDY AND EXAMINATION FOR MASTER OF SCIENCE N COMPUTER SCIENCE UNPER
CRCS AND CAGP Scheme w.e £.20H E-12 omwards

Duratio |L | T | P | Credits
. Sem- | moef I
: I'}pm- Title ol the Course pster IA | Total Tlmm.'_\'r ‘
Cnide Practical
Exam
Exam.
’ ) hirs
First Scimester Marks | B
Hard Core | _ ==
HCTL | Digital Logic and Computer Design &0 20 | 1ad 03 4 |0 |40 4
H( T1.2 | Mathematical Foundation for Computer Science 80 20 | 108 {E! 4 | 0|0 4
"HCT1.3 | Data Struct ures Using C++ &0 20 100 03 #1010 4
] Soft-Core (Any One) B |
SCT1.0 | Operating System Principles | &0 20 | 100 03 41010 i
5CT1.2 | Bicinformatics B0 20 |- 100 K] 41010 4
Practical :
TICPI.1 | Practical-] :Prelog and Digital Logic Lab | a0 0] ~50 1172 D} 0|4 Z
HCP1.2 | Practical-11: C++ Lab 40 | 1050 .12 “Fol o |8 2
| HCPL3 | Practical-11]: Data Structures Lab 41 10| 50 Lol |0 0 | 3 2
Soft Core (Any One) = | = A
SCP 1.1 | Practical-1V {a): Linux/lnix Lab 40 10 50 1142 I L 2
SCP 1.2 | Practical-1V (b): Bicinformatics Lab =40 | 107 50 .12 0. 0] 4 2
Total for First Semestec | (430 12 | 600 24
0 |
Siecond Semester '
] _ Hard Core . s L
HC12.1 | Design and Analysis of Algorithms oA TG 03 [47]0 (0 4
HCT2.2 | Daabase Manngement System 3 80 .. |=20.] 100 0 14 | o*[io 4
Soft Core (Any One) 3
| 8CT2.1 | System Software A0 20| 00 03 | & | Dt 4
5CT2.2 | Advanced Computer Architecture B0 R i e L] W 4| 0 4
Open Elective fmw DnL} |
|- QETZ.1 | Intre mugyg_n 1o Computers and Programming in it 50 205 S0 ik} o -
TOET2.2 | Pattern Fecognition ; § bl 20 | 1007 03 1yo0101 4 |
Practicals £ .
HCP2.1 | Practical-l: Algorithms Lab L & = Sl SR04 50 L2 Lo 4 2
NCP2.2 | Practical-1l: DBMS Lab i S| W40 Bl 051450 L12 o - 2
. Soft Core (Any One) S
SCP2.1 | Practical-111 (a); Visuul Programming Lab 40 1] 50 e - 2
SCP2.2 | Practical-111 (h): Computer Architecture 4075 [ B0k F50us| el A2 [0 1 O | 4 2
) Open Elective (AnyOne) "~ = " ~F1 =" & 7" :
OER2.1 | Practical-1V (a): Office Packages and C Lab oL N L 1 12 0 - 1
"OEP2.2 | Practical-1V (b): Pattern Recognition Lab 40 {100/ soie[=EI2¥]0] 0 |4 2 0l
Total for Second Scmester | 480 12 | 600 24
i i 0

L= Lectare T= Tutorials I* = Practicals,4 Credits of Theory = 4 hours of teaching per week, 2 Credits of Practicals =
4 hours per week




SCHEMEQF ST AND EXAMINATIONFOR MASTER OF SCIENCE IN COMPUTER SCIENCE LINDER
. CBCS AND CAGE-Selieme w, & F200 <12 anwards

| Duratie | L [T [P [ Credits
; | sen- i
Iiliwr Title ol the Course eater | 1A | Tzl TJI(:HI_’_".'.-'
Loode - Praciical
Foamm )
Eaxsm. ‘ |
S ——| ! hrs : |
[ Third Sciwesier [
| ) ! Hard Core I _ |
HCT3.1 [ Programming in JAVA = g0 | 20 | o [ w3 (a3l elol &
HCT33 | Dawa Communications and Computer Netwaorks sl |20 LK 03 41000 4
Saft Core (Any One) = E ] | — i
ISC13.1 | Computer Graphies | %0 | 20| o6 @ Tarwa 4 |
A5CT3.2 | Newral Networks and Fuzey Systems Blleen ) 200l 0 - o O e e 4
| Open Elective (Any One) _I r” |
CHETS.1 | Information Technology |80 20 [0 4106 |0 -
COETS2 | Theory of Computation Bl 20 | 100 400 [0 4
§ Priclicaly - A - I ]
HCPa I‘r.iLUL.lI [ Java l-’m~1 amming L ab ] A0 11 it] .12 ol o |4 .
HEP32 | Practical-IT: Computer Networks Ls Al L 1 A0 |12 |0 - e
1 Soft Core (Any {lllL‘J e L _
(SCP3 | Practical-l1 (z): Computer Graphics Lab 40 |10 [ o Lz ol mls 2 |
SCP3.2 | Practicallll (b} Nepral Nerworks and Furzy ) [ il T | G ) d 2
i Swstems Lab | |
| Open Elective (Any One) - & | .
OEP3. | Practical-IV (A): [niernet Tools and Weh [Fesion 40 ERil  SiE L1722 |0 0] 2
Lah |
“0OEP3 || Practical-IV (b): Computational Lab | TR RN R E 8
: Tatal fior Thiird Semester | 480 20 G __" ) 24
Fourih Semester N
Hard f‘m{ J |
LT | lnturu_L werling and Web DL‘\I“H 80 1 20 16H0) 03 4| 0o 4
VICTA2 | Sofiware Enginesring 30 20 100 03 4| 0.0 i
Solt-Core (Any Chie) J _
SCT4.0 | Anificial Intelligence 80| 20 | 100 s [ &d5 |8 4
M‘H | Dara ‘-r‘a.n:,huwn" and Mining 5| 80 B 03 [49) 0 |G 4
'-'("TJ, 3 | Mabile ‘.'_mnmunu.m{m*: B & 20 100 3 4 D0 |
ST | Embedded Stmum a0 | 20 g 3 ENERE -
SCT4S | Digial Image i"ll.:l'v:,:.xln 2 Ll 20 [ni T T T 4
| | ) Practical ‘ )
ACP4. 1 | Practical-l; Web Design Lab 40 ] S| - | 0|34 2
ICP4.2 | Practical-ll: Software Engineering Lab i 40 1 o 1 L2 Bl n |4 2
E__ Suft Core (Any One ; A )
= Pal | Practical-111 (a): f'trllll_.. [elligence Lab. 40 10 3 112 | 0|4 .
SCP4.2 | Practical-1ll (b): Data Warehousing and Mining | 40 | 10 | 50 LIz oo |4 2
Ly | |
E\._ 43 | Practical- I e Mobile Communicarions Lab : 40 | 10| 50 LIz 010 |4 2
1| Practical-11 (d): Embedded Svstems Lab g0 | 1w | 50 [ 1A Jolo [4 2
FS_I M I:'hu.uul i (e): Digital Linage Processing Lab 40 1 10 | 50 |12 G0 |=] 2
qiCh P bdajor FIL'jLL- n!_‘]'ﬂF’rnt ot Evaluation + 3@for 120 0 30 -- 0|0 |6 i
» Viva Voce 4 30 1A~ 150) | | ]
: Total for Fourth Semester | 480 [ 120 | 600 | 24

Lecture T= Tutoerials P = Practicals. 4 Credits of Theory = 4 hours of teaching per week, 2 Credits. of Praclicals = 4
bicurs per week




M.5c. 1 Semester

Hard Core
HCT 1.1: Digital Logic and Computer Design
Teaching: 4 hrs.tweock

Credits; 04
Max Marks: 80 Cant, Assessment. 20

UrIT-I
EHrs

xadecimeal

Digital computers and digital systems, binary numbers, number base conversion, cctal and he
niegrated circuits,

numbers, complements, binary codes, binary storage and registers, binary logic and |
UMIT-II

10Hrs
Definition of Boolean zlgebra, basic thecrems and propenies of Boolean algsbra, Boclean functions,
canonical and standard forms, digital logic gates, |1C digital logio families, simplification of Boolean
functions, two, three and four variable maps, sum of products and product of sums simplidication, MNAMD
and MNOR implementation, nondegenarate forms, AND-OR-INVERT implementation, Don't-Care
canditions, the tabulation meihod, determination and selection of prime-implicanis,
UMIT-

EHrs
Combinational circuit, design procedure, adders, subiracltors, code conversion, analysis procedure,
mulilevel NAND and NOR circuis, exclusive-or and eguivalence functions, binary parallel adder, decimal
adder, magnilude comparators, decoders, mulliplexers, Read-Only memery, Programmable Logic Array,
LIMIT-IV
BHrs

Sequential circuit, flip-flaps, analysis of clocked sequential circuits, flip-flop excitation tables, design
pracedure, design of counters, design with state equations
LIMNIT=V

T0Hrs
Registers, shift registers, ripple counters, synchronous counters, timing seguences, the mamory unit,
examples of random sccass memory, interregister transfer, arithmetic, logic, and shift micro-cperations,
conditional control statements, fixed-point binary data, overflow, arithmetic shifts, decims! data, floating-
point data, non-numeric data, instruction codes, design of simple counier.

LNIT=VI

10Hrs
Processor organization, arithmetic logic unit, design of arithmetic logic unit, status register design of
shifter, processor unit, design of accumulator, contrel organizalion, microprogram control cantrol of

PrOCESSOr LNk, microprogram sequeancer,
UNIT=VI

10 Hrs
Computer system configuration, computer instructions, tming and contrel, execution of instructions,
design of compuler registers, design of control, computer cansale, nncmmmpuier and microprocessor
organization, instructions and addressing modes, stack, subroutines and interrupt, memaory organization,
input-oulput interface, direct memary access, overview of 808G microprocessar. —

e,

References:

1. MKorrs Mang M., Digital logic and Computer Design, PHI

2 Floyd and Jain, Digital Fundamentals, /e, Pearson Education.

3 Alan B Marcovitz, Intreduction to logic and Computer Design, McGraw Hill
4.

Ronald J. Teccl, Digital Systems: Principals and Anahcatuons 8le, Pearson Education

Bartee J. ©, Digital Computer Fundamentals, 6fe, THH

Herbert Taub and Danald Schilling, Digital Integrated Electranics, McGraw Hill Int rnatonal Edition
Ramesh S. Gaonkar., Microprocessor Architecture, Programming, and Applications with the BOBS,
dle. Penram International Publishers.
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e HCT 1.2: Mathematical Foundation for Computer Science
Teaching: 4 hrs.fweek

Crodits: 04
Max Marks: 80 Cant, Assessment. 20

Unit |
10HIs
Relations and Functions: Sets, sequences. matrices, mathematical structures, product ssts and partitions,
relations and digraphs, properties of refations, equivalence relations, operations on relations, transitive
closure and Warshall's algorithm. functions, permutation furctions
Unit 1l
BHr=
Combinatoncs: permutations, combmations. Pigecnhole prnciple, recurrence relations, principle  af
Inciusion and Exclusion, generating funchions,
Linit 1l
_ EHra
Order Relations and Structures:  Partially crdered set lathces, finite Boolean algebras, functions on
Boolean algebras; circuit designs:
Linit IV
HHrs
Graphs and Trees: Graphs, Euler palhs and circuiis, Hamiltonian paths and circuits, transpor nebworks,
matching prablems; trees. labeled trees, tree searching, undirected trees, minirnal spanning trees.
Linit V
12Hrs
Prepesitional logie. First Ordar Leogic: syntax and semantics, deduction, Herbrand interpretation and
resclution methods, Syntax and Semantics of Logic Programs, Inference Rules, Unification and SLD-
Resolution, Negation as Failure, Logic programming language PROLOG - a case study Basic cancepts,
Recursive programming, Cuts and negation, Non-deterministic programming
Unit VI
EHrs
Languages and Finite State Machines: Languages and grammars, representation of special grammars
and languages, finite state machines, semi groups, machines and languages, machines and regular
languages, simplification of machines.
Unit V11
THs
Graups and Coding: Semi groups, groups, coding of binary infarmation and Error detection, decoding and
error carrsction,

References:
1 Kelman Busby and Ros | Discrete Mathematical Structures | 4/e , Pearson Education
2 Ralph P, Grimaldi, Discrete and Combinatarial Mathematics, 4/e . Pearson Educatian.
3 Purna Chandra Biswal, Discrete Mathematics and Graph Theory, PHI.
4 Trembley J.F. and Manchar R., Discrete Mathematical Structure with Application to Computer

Science. TMH.

Laogic & Frolog Programming, Sarm| Kaushik, New Age International

Kishare Toved:, Probabilily and Stalistics with Reliability, Queuing and Computer Science
Applications, PHI

o h

L |



, : HCT 1.3: Data Structures Using C++
Teaching: 4 hrsweek

Credits: 04
Max Marks: 80 Cont. Assessment, 20

Unit |

Gllrs
Object oriented pragramming, concepts of OOP, advanlagss of OOP, C++ program siructures, clesses,
objects, friend functions, overloading member functions, constructors, destructars, operator averloading
and type conversion, inherilance, types of inheritance, virtlal base classes, abstract classes, pointars
and inheritance, pointers and arrays, memory models, new and delete operators, binding, palymerphism
and wirtual functions, files, generic programming with templates, exceptional handling, strings
namespace, conversion functions, array based /0, slandard template library(STL)
Unit il

EHrs
ADT, a madsl for an ADRT, afgerithm efficiency, list searches-sequential and binary search algorithm,
linear list concepts, linked list concepts, linked list algorithms, processing a linked list, list applications,
complex linked structures, C++ implementation, list 0T,
Uit 11

12Hrs
Stack definition, basic stack operations, stack linked list implementation, stack applications, C++
implementation, stack ADT implementation, stack ADT-array implemeniation, qusue definition, queus
operztions, queue linked list design, queus applications, C++ implementation, gueus ADT-linked list and
array implementation.
Unit 1V

BHrs
Fecursion, designing recursive algonthms, case study-factorial, Fibonacci numbers, towers of Hanoi, C++
implementation
Unit v

1dHrs

Trees, basic tree concepts, binary trees, binary free traversal, expression trees, general trees, Huffman
code, binary search trees. AVL frees, AVL free implementation, AVL ADT, heap definition, heap
algorithms, m-way search frees, B-trees, lexical search tree, B-Tree ADT

Uit Wl

EHrs
Sorting concepts, insertion sort, selection sorf, exchange sont, extemal sorts.
Linit VI

8Hrs

Graphs, graph operations, graph storage structures, araph algorithms. netwaorks

References:
1 Paul 5. Wang, Standard C++ with Object Onenled Programming, Thomsen Learning.
2. 5 B Lippman & J. Lajue, C++ Primer, 2" Edition, Addison Wesley.
3. B. A Forouzen, R. F. Gilberge, Computar Science; A Structured Approach Using C++  Thomson

Learning

4. Herbert 3childt, C++-The Complzie Reference, TMH

5 R F Giberg and B A Ferouzan, Data Structures-A Pscudocode Approach with C++, Thomsen
Learning.

& Mark & Weiss, Data Structures and Algorithm Analysis In C++, 2/e, Pearson Education.

7 Langsam Yedidyah, Augensten Moshe J Tenenbaum Asron M, Data Structures Using © and

C++, 2{e PHI/Pearson Education.
8. Samanta. D, Classic Data Structures, PHI




Soft Core (Any ong)

SCT 1.1: Operating System Principles
Teaching: 4 hrsweek

Credits: 04
Max Marks: B0 Cont. Assessment. 20

Lnit |

10Hrs
Intraduciion: Cperating system structure. operaticns, overview of process managsment, memory
management, storage management and protection ang securnty, distnbuted systems, specigl purpose
systems, computing environments.
System Structure:  Operating system services under 05 interface, system calls, system programs,
operating system design and Implemeantation, 05 strusture, virlual machines, system boot.
Unit Il

12Hrs
Frocess Manzgement and Process Coordination-Synchronization and deadlocks: Process scheduling,

operations on processes, Interprocess communication, communication in client server systems.
multithreaded programming, scheduling critena, scheduling zlgorithms, thread scheduling, algorithm
service, Synchronizalion, the cnbical sechon problem, Peterson’s sclution, synchranizalion hardware
semaphores, classical problerns of  synchromzation, monitors, synchronization examples, atomic
transaction, deadiock characterizalion, metheds of handling deadiocks, deadlock prevention and
avoidance, deadlock delection, recovery from deadlock.
Unit 11
BHrs
Memory Management Swapping, contigious memary allocation, paging, structure of page ftablg,
segmentation, exampla; the Intel Pentium, demand paging, cooy-on-write, page replacement, allocation
of frames, thrashing, memary-mapped files, allocating Kernel memary, examples,
Linit IV
12Hrs
Storage Management-File System and Secondary storage structure.  File concept, access methods,
directory structure, File-Sysiern mounting, file sharing, proteclion, file-system structure  and
implementation, directory implementation, allocation methods, free-space management, efficiency and
performance, NFS, example-The WAFL file systern, disk structurs, disk aliachment, disk scheduling, disk
management, swap-space management, RAID:structure, stable-sterage implementation, tertiary storage
structire,
Unit v
8Hrs
Frotection and Sescurity - Goals and principles of protection, domain of prolection, access matrix,
implemantation of access matrix, access control, security problem, program threats, eryptrograghy as a
secunty tool, vser authentication,
Linit VI
4dHrs
Distrnibuted Svstems: Types of distibuted OS5, networks stiucture, network topology, communicalion
siructures, =na communication protocols:
Linit Vi
10Mrs
Case Study- Linux Intemals: Linux User and pregrammer Interface, File system, process management,
interprocess communication, Memary managemant, Understanding shells, shell pragramming
References:
1 Silberschartz A and Galvin P | Operating System Cencepts, Ve, Addison Wesley
2 Gary J. Muit, Operating Systems, Addition-Wesley
3 | M Flyn, A Mclver McHoes., Understanding Operating Systems, Themson Learning
4 [ M. Dhamdhare, Operating Systems, Tata Mo Graw-Hill,
& Dejtal H.M., An Introduction to Operating Syslems, Addizon Wesley,
Jack Dent, Tony Gaddia, Guids to UNIX using Linux, Thomson Learning.
Micholas Wells, Guide to Linux installation 2nd Administration, Thomsan Learming,

~| &n



SCT 1.2 : Bioinformatics
Teaching: 4 hrs fweek

Credits: 04
Max Marks: 82 Cont. Assessment. 20
Lnit |
10Hs
Introduction- What is Biainformatics, Goal, Scope, Applcations, Limitatiens, and New Themes
Bazsic Concepts of Molecular Biology - Life, Protein, Nuclelc Acids, The Mschanism of WMolecular
Genelics, How the Genome |5 Studied, The Human Genome Projec

Unit il
10Hrs
Introduction to Biclogical Databases- What is a Database? Types of Databases, Biological Databases
Pitfalls of Biological Databases, Information Retrieval from Biological Databases
Unit 10l
10Hrs
Sequence Alignment Pair wise Seguence Alignment, Database Similarity Searching, Multiple Sequence
Alignment, Protein Motifs and Domain Pradiclion
Uit |V
10Hrs
Gene Prediction: Categories of Gene Prediction Programs, Gene Prediction in Prokaryctes, Gene
Prediction in Eukaryotes,
Unit V
GHrs
Molecular Phylogenetics: Phylogenetics Basics, Phylogenetic Tree Construction Methods and FPragrams,
Unit Vi
BHrs
Structural Bicinformatics: Protein Structure Basics, Pratein Structure Visualization and Comparison and
classification, Protein Secandary Structure Prediction
Unit Vil
EHrs
Genomics and Protecmics: Genome Mapping, Assembly, and Comparison and Proteomics

Heferences

1. Xiong Jin, “Essential Biomformatics”. Cambridge University Press, First South Asian edilion

2 Satubal Jozo Carlos, Joac Meidanis, Jooao Carlos Setubal “introcuciion (o Computationa!
Molecular Biology”, Thomson Learning, First Reprinl, 2003

3 Mount W David, “Bioinformatics Segquence and Genome Analysis® CBS Publishers, First Indian
Reprint, 2005

4 Krane E Dan and Michael L Raymer, “Fundamental Concepts of Biginformalics’. Pearsaon
Education Inc., First indian Reprint, 2003




Fracticals

HCP 1.1: Practical —I: Prelog and Digital Logic Lab.

Fractical: 4 hes heoek

Cradits: 02
Max Marks; 40 Cont Assessment. 10

Section:l: Programming n Prelog - to study the syntax and semantics of Prolog- Facls, simple
unifications, rules, hackiracking-fail, cut, and negation, recursion. Simple prolog programs like
Representing fanuly relationship
Fath-finding in a graph
Finding &n item X
Finding a spanning tree of 2 graph
Fibonacol senes

Section Il: Lab, Assignment shall be carried out based on the paper MSC 1.1 mcluding the following:

= Realizalich of NOT, OR, AND. XOR, XANOR pates uging universal dates
=« Gray to Binary conversion & vice-versa

o Code conversion between BCD and EXCESS-3

» 000 and even parily generation and checking.

« d-but comparator circuit

« Design of combinational circuit to drive seven-segment display

s Design of combinationzl circuits using multiplexer

«  Adder/Subtractor circuits using Full-Adder using IC and! or logic gates
=  BCD Adder circuil using 1€ and! or logic oates

« Realization of RS, JK, and D flip flops using Universal logic gates

« Realization of Asynchronous upidawn caunter -
« Realization of Synchronous Mod-N counisr

HeP A2 Practical = 1 G+ Lab, H T T T R

Practical: 4 hrs.week

Credits: 02
Max Marks: 40 Cont. Assessment, 10

This laboratory course comprises of C++ programming
Lab. Assignment shall be carmed outlo include the follawing features of C++.

» Ciasses, objecls; constructors and destructars; Function overloading, Operator
overloading, Friend functions, Inheritance, virtual functions, absiract classes
= Exception Handiing and Templates. STL
. HcP1.3:Practical ~lll: Data StructuresLab. . ool
Practical: 4 hrs.fweek
Credits: 02
Max Marks: 40 Cont. Assescment, 10

Data Structure algorithms studisd in paper MSC1.3 shall be implemenied using C++. Assignments should
include but not-limited to-

« Linked lists: inserting, deleting, inverling & linkea list

» Stacks and Queues adding, deleting elements

« Circular Queug; Acding & deleting elements

» Evaluation of Arithmetic expressions

» Polynomia! addilion, Polynamial multiplication

«  Sparse Matnces: Mulliphication, addition,

« Recursive and Nonrecursive traversal of Trees

s Threaded binary tree traversal AVL tree implementation

»  Application of Trees.

»  Application of sorting and searching algorithims



_Fractiéalz 4 hrs.}week
Max Marks: 40 Cant. Assessment. 10

Lab. Assignment shall be carned out lo include the following features of Linwx/UNEX

Lab. Assignment shall be carried out 1o simulate the following OF features Using cfct+

F‘rachca[ 4 hrs.fweek

Max Marks: 40 Cont, Assessment. 10

P

s ]

Soft Core (Any one)
SCP 1.1: Practjcal - IV (a): LinuxfUnix Lab.

Crodits; 02

« Bgsic commands, File system commands

«  Process management, interprocess comimunication

«  Search and sort fools, AWK toal, Shell programming, make tool, tar utility
s System administration

» cpu scheduling algorithms

» memory management scheme, demand paging scheme
« disk schaduling algarithms

« Interprocess communication

'SCP 1.2: Practical — IV (b}: Bio-informatics Lab

Credits: 02

BCBI Weh Site
Information regarding Biological Databases shall be obtained
s MNucleotide Sequence databases
«  Pratien & Sequence databases
v Iroben Stoucture databases
«  Trotein Model databases
+  RMNA databases cke
Fallowing Assignments shall be carried out
s Search a sequence database
s Transcriptions/ Transastions
(g Search [or specific sequences, RNA ta Protien}
e Allignments etc
Identifying and comparing DNA sequences using BLAST




M.5c. Il Semester
Hard Core

. HCT 2.1: Design and Anzalysis of Algorithms
Teaching: 4 hrs.fweek

Credits: 04
Max Marks: 80 Cont, Assessment. 20

Linit |
10Hrs
Mation of algonthrm, Fundamentals of algerithmic problem solving, problem types, hinear data structures,
graphs, trees, sets and dictionaries.
Lnit I}
10Hrs
Analysis of algorithm efficiency: Analysis frame-work, asymptotic netations and basic efficiency classes,
rmathematical analysis of nonrecursive and recursive glgorithms, empirical analysis of algorithms.
Unit i1
10Hrs
Brute Force and Civide and Congusr, selection sorl and bubbile sorl, sequential search and brute-force
string matehing; closest-pair and convex -hull problems, exhaustive search, merge sert, quick sort, binary
search, binary tree traversals, Strassen's matrix multiplication.
Unit IV
: 10Hrs
Decrease-and-Conguer and Transform-and-Conquer Insertion sort, depth first search, topological
sorling, presoring, Gaussian elimination. balanced search trees, heap sarl, Homer's nule
Unit v
BHrs
Dynamic: programming. Compuling & Binomial ceefficient, Warshall's and Floyd's algorithms, the
Knapsack problem and memary funclions

Unit V1 .
i BHrs
Greedy technigque-Pnm's algorithm, Dikstra'a slgorithm, Huffman irees. P. NP, and NP-complete
praoblems,
Lnit Y
Bhlrs

The Fast Fourler Transform and its Applicationg: The discrete Fourier transfcrm and its inverse, the Fast
Fourier transform algorithm, the FFT using bit operations, products of polynomuals, the Schonhage-
Strassen integer-multiplication algorithm.
References:
1. Anany Levitin, The Design and Analysis of Algorithms, Pearson Education.
2. Aho AN, Hoporoft J.E and Ullman, J.0., The Desicn and Analysis of Camputer Algerithms,
Addison — Waesley.
3 Ellis, Horwitz, Sartaj Sahanl and S. Rajashekaran, Computer Algarithms, Galgotia Publications
Pyt Lid
David Haral, Algarithmics: The Soirit of Computing, Pearsan Educatian,
5. Sara Bazse, Camputer Algorithms — An Introduction to Design and Analysis, Addison Wesley.

s



ki ; HCT 2.2 : Database Management System
Teaching: 4 hrs.fweek

Credits: 04
Max Marks: 80 Cont. Assessment, 20
Unit |
GHlrs
Introduction: Datgbase, charactzristics of database approach, database users advantages of database
SYSIEMS
Unit [1

10Hrs

Databass System Concepts and Architecture: Dlata models, schemas and instances, the three schema
architecture, data independence, DBEMS languages and interfaces, DEMS component modules and
database system utilities, overview of Relational Data Base Management Systems, data modeling using
Entity-Relationship Model
Uit 11

10Hrs
The Relstional Data Model: Relational models concepts, relational constraints and relationzl database
schemas, update operaticns and dealing with constraint violations, relational sigebra, relational calculus,
relational datsbase desian by ER lo Relational mapping.
Unit IV

BHrs
Relational Database Manipulation- SQL. Data definition in SOL, basic daiz retrieval, condition
specification, arithmetic and aggregale operators, SAL join, set manipulation. calsgorization, updates,
views, views and updates
Lnit

12Hrs
Relational Database Design Anomalies in a database-A conseguence of tad design, functional
dependencies, Normal forms based on primary keys, general definitigns of second and third normal
forms, Boyce-Codd normal form, relaticnal database design algarithms, muitivalued dependencies and
fourth normal form, join dependencies and fifth normal form, other dependencies and nermal forms,
database design and implementation process,
Unit VI

12Hrs
System Implementation Techniques: Database System Architecture and the System Calalog. query
processing and optimization, transaction processing concepls, concurrency control technigues, database
recovery technigues, database security and authorization.
Linit VI

EHrs
Advanced Database Concepts. Concepts of object-oriented databases, cbject catabase standards,
languages and design, object refaticnal database syslems, Distributed database concept, types of
distribuied database syslems, an overyview of Client-Server archilecture.
References:

Henry F. Korth and Silberschalz Abranam, Dalabase System Cancepls, Mc Graw Hill
Eimasri and Navathe, Fundamentals of Database Systems, Pearson Education

Bipin C. Dasai, An Introduction ta Database Systems, Galgotia Publications

Datz. C. J., An Introduction to Database Systems, Addison-Wesley

Kroenke David M Datsbase Processing Fundamentals, Design, and Implementiation, PHI
Shah, Database Systems Using Cracle-A simplified guide to 5QL and PL/SGL, PHI

R

14




Soft Core (Any one)

_ : SCT 2.1: System Software
Teaching: 4 hrsweek

Credits; D4
Max Marks: 80 Cont. Assossment. 20

Linit |

10Hs
Introduction: System software and maching arehitecture, tradilional {CISC) machines, RIGC machings
Wit

12Hrs
Assemblers: Basic assembler functions, machine dependent znd machine independent assembler
features, one-pass assemblers, multipass assemblers. MASM assembler, SPARC assembler.
Unit 11 '

10Hrs
Loadsrs and Linkers: Basic loader functions, machine dependent and machine indepandent loadss
feztures, linkage editors, dynamic linking, bootstrap loaders.
Unit IV

12Hrs
Macro Frocessors: Basic macro processor funclions, machine dependent and maching indepenaesn!
macra processor features, macro processor desan oplions.
Unit V

20Hrs
Compilers: Basic compiler functions, machine-dependent compiler features, machine-indegendent
compiler features, compiler design options the YACC compiler-compiler

Refercnces:
1 Leland L. Black, System Software, Pearson Education
2 AV Aho R Semi, J.D. Uiman, Comilers - Principles, technigues and lools, Pearson Edusatian
3 DM Dhamdhere, Systems Programming 2nd Operating Systems, Tata MeGralw Hill
il

Santanu Chattopadhyey, Compiler Dasign, PHI

SCT 2.2: Advanced Computer Architecture

Teaching: 4 hrs.hweek

Cradits; 0d
Max Marks: B0 Cont. Assesament. 20

Unit |

10Hrs
Pipe Line And Vector Processing: Introduction | Linear pipepline | Classification, Reservalion lables,
Introcluction prefetch and branch handling, Data Buffering and Busing struciure, Internal forwarding and
register tagoing, Hazard detection, Characteristics of Vector processing
Linit 0t

T4Hrs
Array Precessing: SIMD Array precessors, SIMD Interconnection networks , Static and dynamic - Mesh
connection, Cube connection, Bariz! shifter and data manipulation, parallel algorithm for SIWMD matrix
multiplication.

Linit (11

T4Hrs
Multiprocessor  Architecture’  Loosely  coupled,  tightly  coupled  multiprocessor  configurations
Interconnection networks, Interleaved memory organization, Muttiorecessor operaling sysiems, Soflwars
requiremeants for multiprocessors
Lnit IV

TaHrs

Multiprocessing Centrol ang  Algorithms:  Inter process communication mechanism and  process
synchronization, system deadicck protlem, Multiprocessor scheduling strategy, parallel algorithms for
multiprocessors



Linit W

12Hrs
Memary Organization: Introduction, Characteristics af memory systems, Memery hisrarchy, Cache
memories, Mapping schemes, Virtual memory concepts, paging and seagmentation systems placemeanl
policies.
References:

1. Kai Hwang and Feye A. Briggs, Computer Architecture and parallel processing, MeGraw Hill,

£. Dezso Sima, Terence Fountain and Peter Kacsuk, Advanced Computer Architecture-A Daesign Space
Approach, Pearson Education (2005)

3. Kain, Advanced Cornputer Architecture-A systems Design Approach, PHI(Z008)

4 Kai Hwang, Advanced Computer Architecture, McGraw Hill (2000)

Open Elective (Any ane)

ey - OET 2.1: Introduction to Computers and Programming in C A T -
Teaching: 4 hrs./week ' . S

Credits: 04
Fiax Marks: 80 Cont. Asscssment. 20

UNIT |

10HTs
Infroduction To Computers, Charactenstics of Computers, Evelution of Comiptters, Computer
Generations — Classification of Computers, Basic Computer organizalion, Number Systems.
UNIT Il

BHrs
Computer Software: Types of Software, Saftware Development Steps
LINIT 111

16Hrs
Application Software Packages- Office Packages: Spread shests, waord processing, database and
pressntation graphics

UNIT IV
BHrs
Preblem Solving: Algorithms and Flow Charts.
LINIT W
22Hrs

Programming in C: Overview of C, Caonstants, Variables and Data Types, Operators and Expressions,
Managing Input and Output, Decision Making - Branching and Lcoping. Handling of Character atrings,
Arrays, User-defined Functions — Definitions — Declarations - Call by reference — Call by value, Structures
and Unicns, Painters, the Preprocessor directives, file handling in c.
References:
1. Peter Morten's Intreduction to computers, Peter Norton, McGraw-Hill Tech nology Education,
V. Rajaraman, Introduction to Infermation Technalogy, BHI.
Fundamenials of digital computer, Thomas Bartee
Behrouz A Forouzan and Richard. F. Gilberg, A Structured Frogramming Approach Using G, Il
Edition, Brooks-Cole Thomsan Learning Publications.
Stephen G. Kechan, Programming in C, Third Edition, Pearsen Education India.
G BrianW. Kernighan and Dennis M. Ritchie, The C Programming Language, Pearson Education
Inc.E Balagurusamy, Computing fundamentals and € Programming, Tata MeGraw-Hill Fublishing
Compszny Limited

o< S o
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_ QET 2.2 : Pattern Recognition
Teaching: 4 hrs.week

Crodits: 04
Max Marks: 80 Cont. Assessment. 20

Unit |
BHrs
Introduction: Application of Pattern Recognition, statistical Decision Theory, Image Processing and
Analysis,
Uit 1
gHrs
Probability: Inlroduction, Probability of Events. Random Variables, Joint Distribution znd Dansities
Moments of Random variables, Estimation of Parameters fom samples, Minimunm Risk Estimations
Linit Hl
12Hrs
Statistical Decision Making: Introduction  Baye's Theorem, Mulliple Fealures Conditionally
Independent Features, Decision Boundaries - Estimation of Error rates, Characteristic canters, Estimating
the Composition of Populations
Uit v
10Hrs
Non Parametric Decision Making: Introduction, Histograms, Kernal and Windows Estimators, Nearest
MNeighbour Classification Techniquss, Adaplive Decision Boundaries, Adaptive Discniminant Functions:
Winimum Sguarad

Unit W

T0H TS
Clustering: Intreduction, Hiegrarchical Clustering, Partitional Clustering.
Unit VI

10Hrs

Artificial Neural Netwaorks: Introduction. Nets without Hidden layers, Mets with Hidden lzryers, The Back
- Propagation Algerithm, Hopfied Nets — An Applicalion. Classifying Sex from facial images.
Uit VI "

BHrs
Processing Of Wave Form And Images; Iniroduction, Gray level Scaling, Transformations,
Egualizations, Geometric Image Scaling and Interpolations,- Logarithmic Gray Level Scaling Tha
Statistical Significance of Image Features
References:

1. Earl Gose, Richard Johnsonbaugh and Steve Jost, Pattern Recognition and image Analysis, PHI,
Tagy

2. Fu.K.5., Syntactic Methods in Pattern Recognition, Academic Press, 1974,

3. Tray Y Young and Themas W Calvert, Classification, Estimation and Pattern Recoanition, American
Elservier Publication Company Inc., 1894,

4. Duda R.Q. and Hart P'E., Pallern Classification and Scene Analysis, John Wiley.



Praticals

: ; HCP 2.1: Practical- I: Algarithms Lab.
Practical: 4 hrsbweok

Credits; 02
Max Marks: 40 Cont, Assecament. 10

Section-I: Te understand the design and analysis of algorithms, following assianments shall be
implemented using SHCH

Divide-And-Canguer algorithms for searching, sorling ele.

Strassen's mairix mulliplicslion

Dynamic programming. Warshall's algarithm, Dijkstra’s algorithm, Floyd's algorithm ste,
Greedy algonthms

EFT

Integer multiphcation

O O B L B

Section-l|. To understand the phases of Compiler design: lexical analysis, syntax analysis, semantic
analysis, intermediate code generation, code optimization, code generation. Fallowing assignments shall
be implemented using C/C++

1. Program Lo count the numbers of comment lines in & given © program. - Also eliminate them
and copy the resulting prearam into separate file

2. Write a yace program inal accepts a regular expression as input and produce its parse tree as

autput,

To check whether a string belongs to a grammar ar not

4. Togensrale a parse tree

Tofind leading 1zrminals

Ta find trailing terminals

To compute FIRST aof non terminals

To compute FOLLOW of non terminals

Lad

G =l O un

_ HCP 2.2: Practical -l: DBMS Lab. i

Practical: 4 hrs.fweek
Credits: 02
Max Marks: 40 Cant, Assessment, 10

Lab, Assignment shall be carried out to include the following:

«  SOL . Dala definition in SOL, basic data retrieval, condition specification, arithmatic and aggregate
operators, SAL join, set manipulation, categorization, updales, views, views and updates.

= Introduction to PLISOL programming

« The studentis to develop a logical and physical database desian for the given problem.
The logical design performs the following tasks: 1) Map the ER/EER diagrams to a relational
schema. Be sure to underline all primary keys, include all necessary forsign keys and indicate
referantial integrity constraints, 2) ldentify the functional dependencizss in each relation, 3)
Mormalize to the highest narmal farm possible.

+  Perlorm physical design based above logical design using Oracle!/MYSQL en Windows platfarm ar
MMySQALPostgreS0L on Linux platiorm

=+ Perorm DML and DDL using all pessible SOL commands and with the help any one host
lznauages like C, C++, VB elo {ie embedded SQL)

»  Perfdrm DML and DLL using PL/SOL and PL/pgSQL for the above problems

18




soft Core (Any one)

jov. SCP 2:1: Praclical -l fa}: Visual Programiming Lab.
Praclical: 4 hrs./week

Crodits: 02
Max Marks: 40 Cont, Assessmeil, 10

Assignments related to VBIVB NET language shall be cartied out including the following features
= Decision and sterative construcls
« Procedurss, functions and exceptional handling
»  Arrays. enumeration and structure
« Working with forms. GU| interfaca with windows forms and designing menus
¢ (hjects and classes
« Qverloading, inheritance, over riding
» Inlerfaces, namespaces and collections
» Events and delegates
* Multithreading and garbage collection
« Dalabase programming
»  Components and assemhbliss

L. SCP22: Practical -l (b): Computer Architecture Lab.
= Practical: 4 hrs.fweek

Credits: 02
«  Max Marks: 40 Conl, Assessment. 10

Open Elective (Any ong)
OEP 2.1: Practical -IV (a): Office Packages and € Prog. Lab...

FPractical: 4 his.week

Credits: 02
Wax Marks; 40 Cont, Assessment. 10

«  Studyof WINDOWS Operating System

«  MES Word, M3 Excel, MS Power Paint, MS Accass

o Toprepare Your Bio Data using MS Waord

= Toagenerate labels.

o Use of macros

o Creating letters using Mall merge

o To prepare the list of marks obtained by students in different subjects and show with the
help of chart/graph the average, min and max marks in each subject.

o Prepare a power point presentation explaining the facilitiesfinfrastructure available in your
collzgefinstifutes
Fower point Presentation of topic of interest,
Croate a databasc of hooks in the library on a mini scale wert Computers and manipulate
the database using different forms and repors.

= O programs

1. Tofind thesum of individual digits of & positive integer
2. Generate the first n terms of the Fibonacci sequence (A Fibonacei Seauence is defined
as follows: the first and second terms in the sequence are 0 and 1 .Subsequenl terms are
faund by adding the pracading two lerms in the sequence.)
Tofind the roots of & quadralic equation
Write C programs using functions
a. Tofing the factorial of a given integer
0. Tofind the GCD (greatest comman divisor) of bwo given inlegers
3. Tofind bath the largest and smallest number in z list of intagears,

L2

g




3]

Write & C program that uses functions to perform the foliowing
a &ddilicn of Two Matricas
b RAultiplication of Two Matrices
To determing if the given string 2 a palndromes or not
Ta generale Pascal's tiangle
Tarzad in two numbiers, x and n, and then compute ihe sum of the geamelric
progression

0} o~

=

(R S S T 5
Farexample il nis 3and ® is 5, then |he program computes 1+5+25+125. Print % m, and
the sum. Perform error chiecking
10.  2's comgplement of 2 number is obtainsd by scanning it from right ta left and
complementing all the bits afier the first appearance of 3 1. Thus 2's complement of
11100 is D000 Write 2 C program to find the 2's complement of a binary number
11 Teoconvert a Roman numeral to its decimal eguivalent.
12, Computing mean. mode, and siandard deviation for a given set of data
13, File related programs.

2ot i 20 ~ OEP 2.2: Practical -IV (b}: Pattern Recognition. 03]
Practical: 4 hrs.iweck 3
Cradits; 02
Max Marks: 40 Cont. Assessment. 10
The assignmenl based on following shall be carred out by using C++C, but not limiled ta

1. Bayesclassifier

2. Decision theory

2. Meares) neighhor classifigr

4, Minimum square errars

5. Arificial networks

5. Digital image Processing

M. Sec. 111 Semester
 Hard Core
) HCT 3.1: Programming in JAVA
Teaching: 4 hrs.fweek

Cradils; 02
Max Marks: B0 Cont. Assessment, 20

Unit |

10Hrs
Basics of JAVA, Applications and Applets, using the tcols in JOK, javadog, java, jdb =ic
JANA Language- keywords, conslants, vaniables and Dalz Types. Operators and Expressions, Decisian
making, branching and Looping, Labeled Loops Slatement, Jump statements. Break, Continue, and
Relurn. Arrays and Strings-Creating an Arrays, one and two Dimension Arrays, String Array, String and
String Buffer Classes, Wrapper Classes,
Unit 1l e

10Hrs
Classes, Objects and Methods Defining a class, adding varizbles and Methods, creating objects
constructors, class inheniance, Basics types, using super, mull level nierarchy, abstract and final classes,
abject class, packages and interfaces, Access protection, Extending interfaces, packages Exception
Handling, Fundamentals exception types, uncaught exceptions, throws, throw, try -catch, final, built in
exceptions, creating your own exceplions,

Unit il

GHrs
Apolet Programming - Crealing and exscuting Java applets. inserting applets in a web pags. Java
SEcurily.
Unit 1V

8Hrs

Mullithreading Fundamentals, Java Thread model prornties, synchronization, messaging; thread class,
Runnable interface, Interthread communication, suspending, resuming and stopping threads.

20




Unit 'V

10Hrs
InputQutput -Basics, Streams, Byts and Character streams. predefined streams, reading and writing from
console and files .Using standard Java Packages (lang utilio) Networking -Basics networking classes
and interfaces, using java net package, doing TCPHP and Catagram programming

Linit W1

t2lrs
AT Classes, Bvent Handling and Swing classes, AWT Programming Working with windows, GGraphics
and Text, using AWT controls, Layout managers and menus, Handling iImage, animation, sound and
video. Event Handling-Different mechanism, the Delegation Event Model Event Classes, Event Listener
interfaces, Adapter and Inner Classes. Java Swing -Japglet, lcons and Labels, Text lields, Buttons,
Combo Boxes, Tabbed and Scroll Panes, Troes, Tables '

Uit Vil

BHrs
JDBL -Setiing the JDBC connectivity with a backend database. RM| -Two tier and Multitier Architecture.
Object seriatization, RMI Fundamentals, Programming using Java RMI Classes and interfaces Servlets-
Background, Lile Cycle, Java Servlet Development kit, Seiviet AP, Handling HTTP Reguests and
respansing, Using Cockies, Session Tracking and security issuss

References: J

Patrick Naughten And Herbart Schildt, Java The Conplets Reference, TMH Publication .

Cay 5. Harstmann and Gary Cornell, Core JAVA 2, Volume-, 7ie, Pearson Edbiealion.

Cay 5. Horstmann and Gary Cornell, Core JAVA 2, Volume-ll. 7/e. Pearson Education

Bruce Eckel, Thinking in Java, 3fe, Prentice Hall

Bill Shannon, Mark Hapner, Viada Matena. James Davidson, Eduardo Felegri-Llopart, Larry
Cable, Java 2 Platiorm Enterprise Edition, Platierm and Component Specifigations | Addision
Wesley

6. Partrick Naughtor, Herbert Schidlt, JAVA 2 -The Complate Reference. Tata MceGraw Hill

L N

.. ... _HCT32:DataCommunications and Computer Networks

it el AT

Teacﬁing: 4 I.'Lrs..f‘l.—"..r.;ek

Credits: 04
Max Marks: 80 Cont. Assessment. 20

LINIT |
10Hrs
Data Communicetions: Compenents, Direction of Dala flow, networks, Comporents and Calegories,
types of Connections, Tcpologies —Protocols and Slandards, 150/ 0S| model, Transmission Media,
Coaxial Cable, Fiber Optics, Line Coding, Modems, RS232 Interfacing seguences
UNIT Il
12Hrs
Data Link Layer Error detection and correction, Parity, LRC. CRC, Hamming code, iow Contrel and Errar
control, step and wait, go back-M ARQ, selective repeat ARQ- sliding window, HDLC., LAN, Ethernet
ICCE 802 3, IEEE 802 4. IEFE 802.5, IEEE 80211, FDDI, SONFT, Bridges
UNIT 1
12Hrs
Netwark Layer: Internetwarks, Packet Switching and Datagram approach, 1P addrassing methods,
Subnetting, Routing, Distance Vector Routing, Link State Routing, Routers.



UNIT IV

10Hrs
Transport Layer: Duties of transport laver, Multiplexing, Demultiplexing, Sockets, User Datagram Protocol
{UDP), Transmission Contre! Protocol (TCR) Congestion Control, Quality of services (Q0S), Integrated
Sarvices

LRIT W
T2Hrs
Apphcation Layer: Domaim Name Space (DNS), SMTP, FTR, HTTE = WA
LINIT VI
BHrs
security: Cryplagraphy, network security, security in Internet
Referonces
1 Behrouz A Forouzan, Data Communications and Networking, Tata MeGraw-Hil
2. William A, Shay, Understanding Communications and Netwarks. Themson Learning,
3. William Stallings, Data and Computer Communications, 7/e. Pearson Education
4. Stevens et AL, Unix netwark programming-The sockets and networking APL Vol. 1/ 3/c.
PHI.
5o Stevens et Al Unix network programming-Interprocess Communication, Vaol. 2. 2/e,
PRI
6. Ames Chellis Charles Perking, Matthew Strebe. Netwarking Essentials:Study Guide MOSE

second Edition, BPE Publications.

Couglas E. Comer, Internetworking with TCPHR, Yol |- Principles, Protocols, And Archilecture,
3fe. PHI

8. Stevens W.R., UNIX Network Programming, Vol Land Vol Il 2/, PHI.

Eoft Core (Any one)

St aa S B _SCT 3.1: Computer Graphics b e s
Tea-::l'li:'fg: 4 hrs.fweck
Croedits: 04
Max Marks; 80 Cont. Assessment. 20
LInit |
Gl-rs

Introduction to computer graphics, programming in sample rzster graphics package (SRGP), simple
PHIGS, graphics hardware.
Unit It

10kMrs
Basic raster graphics afgarithms for drawing 2D primitives,; scan converting lines, circles and ellipses
filling rectangles, polygons and ellipse arcs; pattern filling, thick primitives, clipping lines; circles, ellipse
and pelygons, anlialiasing.

Limit 1
10Hrs
Geometrical transformations. 2D transformations, homogeneous coordinates, matrix represc"ltatrur‘ of 20
ransformations, window-to-viswport transiormation, 3Dransfarmations. composition of 20 and 3D
transiormations, viewing in 30.
Linit Iy
10Hrs

Representing curves and surfaces.  Polygon meshes, parametic cubic curves, paramatic bicubic
surfaces, ouadnc surfaces.
Unit

8Hrs
salid modeling, achromalic and colored light, Dialog design and user interface software




Lnit V1

10Hrs
Visible surizge delerminalicn Functions of two wvarigbies technigques for efficient visible surface
algorthms, algorithmes for visiblz line determination, lhe z-buflfer algorithm, kst-prionty aloorithm, scan-line
algorithm, area-subdiasion algonthm, algonthm for ocirees and curved surfaces, wvisible surfzce ray
tracing

Unit VIl

10Hrs
Mumination and Shading: luminstion models, shading modsls for polygoens, surface detail, shadows,
frensparsncy
References:

1 James D, Foley, Andres Van Dam, Steven K. Feiner, and John F Huohies, Cemputer Graphics-
Principles and Fractce, 2/e, Pearson Education{2008).

Donald Hearn and . Pauline Beker, Computer Graphics-C version, 2/2, Pearson Educatian,
Francis . Hill Jr, Computer Graphics using epen GL, 2/e. Pearsan Education

Roy A Flastock and Zhigarg Xiang, Schaum's Qutline of Camputer Graphics, 2/, TMH

Boooha

© TSt 3.2 : Neural Networks and Fuzzy Systems
Teaching: 4 hrs./week

Credits: 04
Max Marks: 80 Cont, Assessment, 20

Linit=I
EHrs
Intraduction: Introduction fo Meural networks and fuzzy logic, basic concepts of nedral networks, human
lrain, model of artificial neuran, noural network architeciures, characleristics of neural networks, learming
methods
Unit-ll
12Hrs
Backpropogation  Networks  Architecture, backpropogaticn  learning, applications, funing of
backpropogation neural networks, parameters in BEN, vanation of standard backpropogation algorithim,
research directions.
Linit 1l
BHrz
Associative Memory: Autocorrelators, heterocorrelators, Wnag et al’s multiple training encading strateay,
exponential BAM, associative memory for real-coded patter pairs, applications.
Unit IV
_ BHrs
Adaptive Rescnance Theory. Classical ART nebtworks, simpliied ART architeclure, ART1, ARTZ.
applications.

Unit W
8Hrs
Furzy Set Theeory: Grisp sels, Fuzzy sets; Crisp relations; Fuzzsy relations.
Linit VI
10Hrs

Fuzzy Systems: Crisp logic, predicale logic, fezzy logie, fuzzy rule based systems, defuzzification
methods, apphcations.
Linit VIl

10Hrs
Hybrid Systems | Neuro-fuzzy hybrids, fuzzy-backpropogation networks, LR-type fuzzy numbers, fuzzy
neuron, fuzzy BP architecture, learaing in Tuzzy BR, infarencea by fuzzy BP, applications, fuzzy ARTMAR,
simplified ARTMAPR, applications, fuzzy asseciative memaones-single assooation FAM, fuzzy Habb FAMs,
FAM involving 2 rule base, FAM rules with multiple antecedenlis/consequents, applications.

]
s



References:;
1. B. Rajazhekarsn, G. & Vuavalskshri Fai MNeura! Networks. Fuzzy Logies and Genetic
Algeorithms, PHI

2. Slamalios V. Kartalopoules, Understanding Neural Networks Ang Fuzzy Looic—Basic Concepts
And Applications, PHI (20056
2+

3. Barl Kosko. Maura! networks and fuzzy systerns - A dynamical systems approach to machine
infefligence, FHI

Open Elective (Any one)

R ) _ QET 3.1. Information Technology
Teaching: 4 hrs fweek

Credits: 04
Max farks: 80 Cant. Assessment. 20

UNIT |

14Hrs
Computer Networks: Delinition, network tynes, network lopolody, netwark devices, O3l model, TCRIR
model, Lacal Area Mebwork (LAN), applications of LAN, Wide Area Metwork{VWAN), IP addressing. IF vs
MAC addresses,
LIMIT |

EHrs

Internet Evelution, Basic Internet Terminclogy, Internel Essentials, Intermet Services - LUSEMNET,
GORHER, WAIS, ARCHIE and VERONICA, IRC, WORLD WIDE WEB
LINIT

10Hrs
Internet Tools: E-Mail, FTP, and Internet Browsers, Visiling web sites, Portals
Search Engines: Technalogy Overview. Popular search engines, how to register a wab site on internat,
Blogs,
LIMIT IV

1GHrs
HTML & XHTHML: Basic layout of HTML; Head Section: fitle. base link, meta. Booy Section: Text
formatting and alignment, fonts, colors. ordered and unordered hists) links Images, scunds, videa,
background, tables, forms, frames. Intreduction to XHTHML
DHTML: Cascading style sheet, inline slyles, embedded style, linking external style shesats, positicning
elements, user style sheets. document object modsl
AML Structuring data, XML namespaces, DTD and schemas, XML variables. DOM methods simple AR
for XML, application of XM
Qverview of M5 FrontPage, Macromedia Dream weaver, and other popular HTML editors. Issues in Web
site creations & Maintenance, Web Hosting and publishing Concepls:
LINIT W

tGHr=
E-Commarce: [ntraduction lo E-Commerce: Definition, framewark, applications, marits and demerits, IT
Act 2000, Soflware Agenls.
Business Model for E- Commerce: B2B, B2S, C2C. C2B
E-Security: Trust based security, password scheme, cryptography & firewall concept
E-Payment Standard: Digital token-based system, smarnl cards, micra-payments, e-cash, desianing
epayments system, digital signatura
E-SCM & E-CRM




References
1. W Rajaraman. Inlroduction lo Information Technology, PHL
2. P K. Singh, Intreduction o Computer Networks, VK Publications, New Delhi
3, Rachnz Sharma, Computer Metworks, Universily Science Press, Laxim Publications,
4, Jesse Failer, Managing the Web Based Enterprise, Morgan Kaufrmiann
5. Inmernet and Welb Desich, DOEACE O level, Firewall Media
6, Chuck bMuscannp & Bill Kernady, HTML & XHTML, SFD
7. Hossien Bidgoli, Elcetronic Commerce- Princigles and Practice, Academic Prass
g Efraim Turban, David King, Daniz, Jae Lee, Electronic Commerce, Frentice [Hall
8 SJaiswal | Doing Business o the Internel | £ = Commerce, Galgotiz Pub.

10. Thomas A, Powell, The Complete Refergnce HTML

_ OET 3.2 : Theory of Computation
:'ré:gclﬂi'ng: 4 hrs iweek

Credits) 04
Max Marks: 80 Cont. Assessment. 20

Lnit=!

10Hrs
Intreduction; Sels, relations and functians; stings and thew properties, automation, transition systems.
nondatermimstic finite state machines. equivalenca of DFEA and NDFA Mealy and Moaors Models
Unit Il )

TéHrs
Formal Languasges and Rogular Grammars:  Chamsky classification of languadges, languages and their
refation, operations on languages, languages and allomata, regular expressions, finite automaia and
regular expressions, pumping lemma, regular sets and regular grammars, =
Uit 1

I 16Hrs

Context-fres  lenguages: Context-free languages and derivation frées, ambiguily in context-iree
grammars, normal forms for context-free grammars, pumping lemma, decision algorithms, push down
automata, pushdown automata and context-free languages, parsing and pushdown aufomata.
Unit 1V

14Hrs
Turing. Machines and Linear Bounded Automatz; Turing machine model, represantation of Turing
machines, language acceptability, design of Turing machings, the model of hnzar bounded automation,
Turng machines and type 0 grammars, linear bounded autormata and languages, halting problem of
completeness, NP-completeness,
Unit v

10Hrs
LR{Kk) grammars, computability- primitive recursive: functions, recursive functions, partial recursive
functions and Turing machinss. '

References:
1. KL.P Mishra and N. Chandrasekaran, Theary of Computer Science, 2/e; PHI.
2. Michael Sipser, Intreduction to the Theory of Comiputation, Thomson Leaming
3. J P Hoperoft, 4 D Ullman, Intreduction o Automata, Languages and Computation, Narosa
Publications.
4. dohn G Martin, Introduction to Languages and the Theery of Computation 2nd Gdition, McGraw
Hill




Practicals

HCF 3.1 : Practical-l : Java Fragramming Lab

Practical: 4 hrs. fweck

Crodits: o
fiax Marks: 40 Cont. Assessment, 10

Assignments shall be mpiemented using follewing features of JAVA:

* Classes, objects, constructars and deslruclors
* Fackages, Inheriiance Event Handlers

»  Applets

=  Exceplions and tiebunging

» Threads, muitithreading

=  Database con nectivity

* File handling

) HCP 3.2 Pr;_tipal-l_l : Computer Het'works L:_a'l':
Practical; dhrs fweeck

Credits: 02
Max Marks: 40 Cont. Assessment, 10

Section I: Following assignments shall be implementad in JavaiC++

« Forerror detecting code Using CRC-CCITT (15-hits).

= Simple RSA algonithm to encrypt and decrypt the dala

» Hamming Code generation for error detection and correction

+ Congestion contro! using Leaky buckel algoritiim

» A simple farm with inpul fields for 2 name and an emailaddress

+ Using an vnderslanding and assignment submission on the following commands: |f codn fig, net
stat, ping, arp. telnet, fitp, fip, finger

* To find and print the address of 2 local machine

« To download a web page

* Simple web browsa

« A client / server program where in when the client makes a connection te the server, the server
sends the system details of the server machine along with date and time

» Construct datagram packet to receive dats

Section Il The following experiments shall be conducled using either NSIOPNET or any ather
simulators.
1. Simulate 2 thres nodes pOIMt-to-point netwark with duplex links hetween tham Set the
gueun size vary the bandwidih and find the number of packets droppad
2. Simulate 3 four node poini-to-point network, and connect the links as follows: nd-n? ni-
n2 and n2-n3 Apply TCP ggent betweaen nl-n3 and UDP n1-n3 Apply relevant
applications gver TCP and UDP 2genis changing the parameter and determing the
number of packets by TCP/UDE,
Simulate the different types of Internet traffic such as FTP a TELNET over a network and
analyze the throughput
4. Simulate the fransmission of ping messaged over 3 network lopology consisting of 6
nodes and find the number of packets dropped due to cangestion
5. Simulsle an Ethernst LAN using MN-nodes (6-10), change error rate and data rate snd
compare the thraughput;

@
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Soft Core (Any oneg)
'SCP 3.1: Practical -lil {a): Computer Graphics Lah.

Practical: 4 hrs Jwesk

Credits: 02
Max Marks: 40 Cont. Assessment. 10
Lab assignments shall be carded qut using C/C++ prog ramming language to include the following
features of computer graphics:
*  scanconverling lings, circles and ellipsas
+ illing rectangles, polygons and ellipse arcs
= line and curve attnbutes
« clipping fines, circles, ellipse and polygons
= 20 and 3D fransformations
» spline representations, Bezier curve and surfaces: B-Spline curvas and surfaces
«  Hidden surfaces
; 2 SCP 2.2: Practical -l (b): Neural Network and Fuzzy Systems Lab.
Practical: 4 hrs.fwock .
Credits:; G2

Iax Marks: 40 Cont. Asscssment. 10

Assignments based on Neural Networks and Fuzzy Systems e implementad using C/C++/Java
or Matlab Shw.

OE 3.1: Practical -IV (a): Internet tools and Web Design Lab.
Practical: 4 hrs.fwesk

-

Credits: 02
Max Marks: 40 Cont Assessment. 10

¥

I Internet Explorer Tour
Access URL's and follow links; add pages to Favorites: use baekiforward bus ttons: new tabs W&
new windows, switch between open tabs; typing in text boxes. ACTIMITIES - search far and
visit sites of popular newspapers and magazines; visit/use web di iclicnary sites and add them ta
favorites.

il. Email signup, Send emall, open mail, reply Email attachment use basic ward processing to

compose and save E-mails

i,

Using Search engines

Chatting on the net

Using:FTP and Tel net server

Using HTML Tags (table, form, image, anchor etc).

Mzking & Web page of your college using HTML tags:

Creating web paces using Frant Page/Dream Viewer

O tn B G bt

- - F=aste OE 3.2 Fractizal -V {b): Computational Lah, (0
Practical: 4 hrs.fwesk

Crodits: 02
Max Marks: 40 Cont. Assessment. 10

Assignments based on the following shall be carried out but not limitad to
«  Formal Languages
*  Regular Grammars
«  Context free languages
»  Tuning Machine
»  Primitive Recursive & Partial recursive funclion




M.Sc. IV Semesier
Harvd Core
_ _ HET 4.4: Internetworking and Web Dlesign
Teaching: 4 hrs.fweek

Credits:
Max Marks: 80 Cont. Assessment. 20

Unit |

T4Hrs
Inlernetworking: Motivation, physical connection with fouters, infemest architecture cenezpd of Universal
service, virtual networks, protocols for ntemetwaorking, layering and TCPAP protocols
Internet protccol addresses |P addressing scheme, IP address hierarchy, classes of IP addresses and
tdolted decimal notation, addressing examiple, special IP gddresses,
Binding protocol addresses: Protacal addresses and packet delivery, address resoluticn, ARE ARP
message delivery and format.

IP datagrams and datagram forwarding, IP encapsulalion, fragmentation and reassambly,

Unit [l

8Hrs
IPvE: Characterization of fealures in 1PvE, IPvE datagram format, IPVE base header fermat, fragmentation
reassembly and path MTLL |PvE addressing, IPv6 colon hexadecimal notation
An error reporting mechanism (ICMP), TGP,
Naming wilth the Domain Name aystem, Electronic mail representation and transfer, File transfer and
remaots file access

Linit 1

12Hrs
Wel page building blocks, basic (XIHTML structure, basic (XIHTML formatting, images, links, style shest

building blocks, formatling with styles, dynamic effects with styles, layout with styles, list, tables. farms

video, audio, and other mullimediz. Testing and debugging weh pages

Unit Iv
10Hrs

AML What1s XML7, limitations of HTML, an XML sample, elements, atiributes and values, X5L, OTD.
XML schems, name spaces, W3C recommendations. XML In practice-AJAX, RSS, and SOAP,

Unit [V
GHrs

Client-Server interaction, web document transport and HTTP, browser architecture Co| technotagy for
dynamic web documents,

Unit W

14Hrs
JAMA Seript: The JAVA Scpt pregaramming language, creating Javascript source file, hiding-JavaScnpt
Irom incompatible browsers, variables, functions, objects and events, data types and operators, decision
making with cantrol struclures and slalements, windows and frames. working with forms i JavaScript,
using JavaScripl with CSS slyles, cookies and secunly, Introduction 0 document object model
debugging JavaScript, server side JavaSeript, database connecivity, working with Java Applats and
embedded data

Refercnces:

1. Douglas E Comer, Computer Netwarks and Internet, Pezrsen Education.

2 Kevin Howard Goldberg, XML~ Visual quick start guide, Feachpit Press.

3. David Hunter, Jeff Rafter, Joe, Erig, Danny, Johin, Andrew, Linda, Beginning XML, WROX
publications

4. Elizabeth Castre: HTML, XHTML and G585, Peachpit Press

5. Deitel, Deitel, and Nicto, Internat & World Wide Web-How to Program, PH

Jon Gesseling JavaScripl Web Warrior Senes, 3'a, Thomeson Learning



[

Douglzs B Comer, Internetwarking With TCRAR, Vol 11 Design, Implemeantalion, And Internsls,

AE PHI

Faul Wilton and Jeremy McPeak, Beginning Java Scrpt, Wrox Publications.

Karl Barksdale, £ Turner, HTML, JavaScript, and Advanced Intemet Technologies, Web Warriar
gries, /e, Thomson Leaming,

0 6

= HCT 4.2: Software Engineering
Teaching: 4 hrs.fweck

Crodits: D4
Max Marks: 80 Cont: Assessment. 20

Unit |

aHrs
Infroduction: Product and Process: Evolving role of software, software characteristic and components,
crisis, myths, software engineering — a layersd technology, software process. linear gequential modet,
praiotyping model, RAD model, evolutionary software orocess model.

Uit 1t

10Hrs
Software Process and Project Metrics: Measures, metric indicatars, melric in process and the project
dormaing, software measurement, metrics for software guality, software gquality assurance.

Unit H1
10Hrs

Analysis Concepls and Principles: Requirement analysis, communication lechniques, analysis principles,
softwara protolyping & Specification,

Uit 1V

10Hrs
Analysis Modeling: Elements of the analysis model, datz modeling, functional modeling, behavioral
madeling, the mechanics of structured analysis, data dictionary, other classical analysis methods

Unit

BHrs
Design Concepis and Prnciples: Soitware Design-and softwvare  Engineering deésign process, Design
principles, Desian concepts, Design methods-DOatz design, Architectural design and process, Transform
and Transaclion mappings, Design post processing, Architectural design eptimization, Interface design,
Procedural design.

Unit W1

BHrs
Scftware Testing Methods! Fundamentzals, Test case design, YWhile box testing, basis path testing, control
struclure testing, black box testing, Software testing strategies.

Lievit W

10His
Object Oriented Soltware Engineening. Object anented concepts, idenlilying the elements of an objec
model, use case diagrams, Fundamentals of Objecl Oriented design m UML - Static and gynamic models,
why maodeling, UML diagrams: Class disgram, interactian diagram: collzhcralion diagram, sequance
dizgram, state chant diagram, activity diagram, implemeniation dizgram, UML extensibility- model
cansiraints and comments, Nole, Stereotype

References:
Roger 5. Fressman, Software Engineering, 4/, McGraw Hill,

T

2 | Sommenille, Software Engineering, Bfe, Addison Wesley.

3 Shooman, Software Enginssring, McGraw Hill.,

4. T.0C. Lethbridge and R. Laganiere, Objact Oriented Saftware Enaingering, Tat MoGraw Hill,
5. Prestlay, Practical Object Criented Dasign wsing WML, ThH

8. Page Jones, Meailer, Fundamentals of object ariented design in UML

7. Roff, UML: A Beginner's Guide, ThH




Soft Core (Any one)
SCT 4.1: Artificial Intelligence
Teaching: 4 hrs./week

Crodits: 0
Max Marks: 80 Cont. Asscssment. 20

Lnit |

BHr
General issuss and averdew ol Al Al Technigues, Al prablems, Al Technigues, importance and aress
Al, problem solving state space search-DLF, BES Production system, probilem characieristics,
Unit [l

8Hr

Heuristic Search Technigues: Generate and Test. Hill Climbing, Best First Search, Problem reduction;
Constraint satisfaction- Cryplarithmetic and aroblems

Unit |1l

10Hrs
Knowledoe reprasentatian & mapping, epprosches o knowledge to representation. issues in Enowiedgs
represenlaticn, Representing simple facts in legie, reprasenting instance and relationships,

Resclution and natural deduction Representing knowledge using rules. Procedura| vis Declarative
kKnowledae, Logic programming, Forward vis Backward chaining, Matching & control knowledge.

Unit IV

10Hrs
riables, Prolog: Syntax and
Lse of cut, Vo of

Al pregramming language Prolog- objects, relationships, facts, rules and v
data struclures representing abjects & redationships by using “trees” and “list
characters and structures

Y

Lnit

10Hrs
Symbolic reasoning under uncertainty: Introduction to monotonic reazoning, Logics for Nonmonotonic
reasoning, implementation issues, implementation. OFS & BES,

Unit VI

10Hrs
slot and filler structures: Semantic nets, frames, conceptual cependency, scripts, CYC Natural lzanguages
and MLP, Syntactic processing parsing techniques, semantic analysis case grammar, augmented

transition net, discourse & pragmatic processing, translation

Unit VIl

8Hrs
Definibon and characteristics of Expert System, representing and using domain knowledge, Expert
syslem shells Knowledge Engineering, knowledge acquisition, expert system life cycle & expert syslem
lools, MYCIN & DENDRAL examples of expert system
References:

Rich & Knight | Artificial Intelligence, TMH

Cloksin & Mellish |, Programming I Prelog, Narosa Publishing House

Millson Harcourt, Frinziples OF Artifcial Intelligence, Asia & Morgan.

Janakiraman, Sarukesi & Gopal Krishnan Macmillan Foundation Of Artificial Intelligence & Experl
System. Macidillan

LR AN




SCT 4.2 ; Data Wareneusing and Mining

Teaching: 4 hrs.fweek

Credits: 04
Max Marks: 80 Cant. As=essment. 20

LINIT-

BHrs
Introduction. Fundamentals of data mining. Data Mining Functionalities, Classification of Data htining
systems. Major issues in Data Mining, Data Warehouse and OLAP Technolagy for Data Mining Data
Warehouse, Mulidimensionzl Data Wodel, Datg2 \Warehouse Architecture, Data Warehouse
Implementation, Further Development of Data Cube Technology, From Data Warehousing to Dats
biming,

UNIT-1I

gHis
Datz Preprocessing: Needs Preprocessing the Data, Data Cleaning, Data Integration and Transformalion,
Data Reduction, Discretization and Concept Hierarchy Generation, Online Data Storage
Data Mining Primitives, Languages, and System Architectures Data Mining Frimitives, Data Mining Query
Languages, Designing Graphical User Interfaces Based on a Data Mining Query Language Architeciures
of Datz Mining Systems

LIMIT-H]

10Hs
Concepts Description; Characlerizetion and Comparison. Data Generalization and Summarization-Based
Charactefization, Analytical Characterization Analysis of Atltibute Relevance, Minmg Class Comparisons:
Discriminating between Different Classes, Mining Descriptive Statistical Measures in Laroe Databases

LINIT-IV

T0Hrs
iMining Asscciation Rules in Large Databases: Assccigtion Rule Mining, Mining Single-Dimensional
Boolean Asscciation Rules from Transactional Databases, Mining Multilevel Assoeiation Rules from
Transaction Databases, Mining Multidimensional Assocation Rules from Relational Databases and Data
Warehouses, From Association Mining to Carrelation Analysis, Constraint-Based Associatian Mining,

LINIT-V

10Hrs
Classification and Prediction: Issues Regarding Classification and Prediction, Classification by Decision
Tree Induction, Bayesian Classification, Classification by Back propagation, Classification Based an
Concepts from Association Rule Mining, Other Classification Mathods, Prediction, Classifier Accuracy,

UNIT-VI

10Hrs
Cluster Analysis Introduction Types of Data in Cluster Analysis, A Categorization of Major Clustering
Methods, Parlilioning Methods, Density-Based iethods, Grid-Based Metheds, Model-Based Clustering
Methods, Outlier Analysis,

LIMIT-V

SHrs
Mining Complex Types of Data' Mullidimensional Analysis and Descriptive Mining of Complex, Data
Okbjects, Mining Spatial Dalabases, Mining Multimedia Databases, Mining Time-Series and Saquence
Data, Mining Text Databases Kiining the Warld Wide e
References;

1. Jiawei Han & Micheline Kamber ; Data Mining — Concepls and Techniques, Harcourt India
2. Arun K Pujari , Data Mining Techniquas , University Press

3. W.H. Inmen,, Building the DataWarshouse-, \Wiley Dreamtech India Put. Ltd,,

4. Sam Anahory & Dennis Murray, Data Warehousing in the Real World, Pearsan Edn Asia
5. Paulraj Ponnaiah | Data Warehousing Fundamentals, Wiley Student Edition

6. Ralph Kimball , The Data Warehouse Life eycle Tool kit -Wiley Student Edition

Margaret H Dunham , Data Mining Intreductory and advanced iopics, Pesrson Educaton




SCT 4.3 : Mehile Communications

Teaching: 4 hrs.week
Crodits: 04
Max Marks: 60 Canl. Assessment. 20

Unit 1

T0Hrs
Iniroduction: History of wirsless communication, a simplified reference model, applications, frequencies
ior radio transmission, slgnals, antennas. Sig nal propagation , multiplexing, modulation, spread speetrum,

Unit 1l
Medium access candrol: SDMA, FOMA, TOMA, COMA

Uit 1

BHrs
Telecommunications ans satellite systems: GSM, DELT, TETRA, UMTS, and IMT-2000, basics of satellite
sysiems, routing, localization, handover, exampies,

Unit IV

10Hrs
Broadcast Syslems: Cyclical repition of data, digital audic broadeasting, digital video broadcasling,
convergence of broadeasting and mobile cammunications

Uit

10Hrs
\Wireless Lan® infrared vs radio transmission, infrastructure and adhoc network, |EEE 802,11 HIPER LAN,
Blus Toath

Unit W1
10Hrs
Mobile Metwork Layer and Transport Layer: Mobile IP. dynamic host configurartion protocal, mobile]
adhoc networks, traditional TGP, classical TGP improvements TGP over 2.5/36G wireless nebworks.

Unit VI!

BHrs
Support for mehility: File systems, warld wide web, wireless application protocol{version 1.x), i-mode,
SynchL, VAP 2.0

References:
1 Johen Schiller, Mobile Communications; 2/e, Pearson Educatian:
7 Stuber G.L,. Principles of Mobile Communicalions. Academic Prass
3. Rappaperl T.S., Wireless Cammunication Frinciples & Praclices, Prentice Hall.

S'ET"{LA} : Embedded Systems ' j

Teaching: 4 hrsJweck

Credits: 04
Max farks: 80 Cont. Assessment. 20 ;

Unit |

BHrs
&n overview of embedded systems: Intraduction to embadded systems, Categories and requirements of
embedded systems, Challenges and  Issues relaled to  embedded software development,
Hardware/Software co-design, Infroduction to |G technaiogy, Introduction fo cesign technology,

ad
T



Unit 1l

T2Hrs
Embedded Software development: Concepts of cancurrency, processes. threads. mutuz! exclusion snd
inter-process communication, Models and languages for embedded soltware Synchronous approash o
embedded system design, Scheduling paradiams, Scheduling algonthms, Intreduction to RTOS, Basic
design using BTOS

Unit 1N

10Hrs
Embedded C Language Resl time methods, Mixing € and Assembly, Standard VD funciions,
Preprocessor directives, Study of C compilers and IDE, Programming the target device

Unit |V

12Hrs
Hardware for embedded systems: Various interface standards, Various methods of interfacing, Parallel
IFQ interface, Blind counting synchronization and Gadily Busy waiting, Parallel port interfacing with
swiiches, keypads and display units, Memary and high speed interfacing, Interfacing of data acquisition
systems, Interfzcing of controllers, Serial communication ntedace, Implementation of above concepts
using C languaos

Unit v

10Hrs
Study of ATMEL RISC Processor Architecture, Memory, Reset and interrupt | funcltions, Parallel /O
ports, Timers/Caunters, Sernial eommunication, Analog interfaces, Implementation of above concepts
using € languags, Implementation of above concepts using © language,

Uit V|

. 10Hrs
Case sludies and Applications of embedded systems: Applicalions to Communication, Networking,
Database, Process Conlrol, Case Studies of, Digital Camera, Nebwork Bouter, RTLinux

L

Reforences:
1. Ra] Kamal, Embedded Systems, Tata McGraw Hill
2 Bavid E Siman, An Embedded Software Primer, Pearson Educaticn
3. Muhammad Ali Mazidi and Janice Gilispie Mazidi, The 8051Microcontroller and Embeddad

Systems, Pearson Education

Frank Vahid, Tony Givarais, Embedded System Design: A Unified Hardware/Seftware
Intreduction, Jahn Wiley.

Craig Hollabaugh, Embedded Linux, Pearson Education

Laniel Lewis, Fundamentals of Embedded Software, Pearson Education.

Barnett, Cox, O'Cull, Embedded C Programming andthe Atmel AVR . Thomson Learning

Myke Predko, Programming and Customizing the 8051 Microcontroller, ThH

I

L~ g gh

PETRE "

- “BCT A Digal image Progessinn T T I
Teaching: 4 hralwaek

Crodits: 04
Max Marks: 80 Cont, Assessment, 20

Unit 1

BHrs
Digital Image Fundamentals: The origins of Digital lmage Processing, Examples of Figlds that Use Cigital
Image Processing, Fundamentals Steps in Image Processing. Elements of Digitz| Imzge Procéssing
Systems, Image Sampling and Quantization, Some basic refationships like Neighbours, Connectivity,
Distance Measures between pixels, Linear and Non Linear Ciperatiors,

Lad
el




Uit

BHr
Image. Enhancement in tha Spatial Domain: Soime basic Gray Level Transiormations, Histogras

Processing, Enhancement Using Anthimetic and Logic operations, Basics of Spatial Fillers, Smootheni
and Sharpening Spatial Filters, Combining Spatial Enhancemant Methnds.

Unit 1|

10H
Image Enhancement in the Frequency Domawn: Introduction (o Fourier Transform and the frequen
Domazin, Smoathing and sharpening Frequency Domain Eilters, Hemomaorphic Filtering
Unit IV

10Hr
Image Restoration: A model of The Image Degradation { Restoration Process, Noise Models, Restoratio
in the presence of Noise Only Spatial Filiering. Periodic Noise Reduction by Frequency Domain Filtering
Linear Position-invariant Degradations, Estimation of Degradation Functian Inverse filtering, Wisne
filtering, Constrainzd Least Square Filtering, Geometric Mean Filter, Geometric Transformations.

Unit v

T0Hr
Image Compression: Coding, Interpixel and Psychovisual Redundancy Image Compression models
Elemenis of Information Theory, Error fres comparison, Lossy compression, lmage compressio
standards,

Linit Wi

T0Hr=
Image Seamentation: Detection of Discontinuities, Edge linking and bo uncary detection, Thresholding
Region Oriented Segmentation, Motion based segmentation
Unit VI

Representation and Description: Representation, Boundary Descriptors, Regional Descrigtors, Use o
Principal Components for Description. Intraduction to Maorpholagy, Some basic Marphological Algorithms
Object Recagnition: Patterns and Pattarn Claszes. Decisien-Theoretic Methods, Structural Methads

References:

R.C Genzalez and R. E. \Words, Digital Image Processing, 2/e, Pearson Education

2. Anil K .Jzin, Fundamentals of Digital Image Processing, PHI.
3. WK, Praft, Digital Image Processing, Wiley Eastern
4. Chanda & Mujumder, Digital Image Processing and Analysis, PHI,

5. Millan Sonka, Vaclav Hiavac and Foger Boyle, Image Frocessing Analysis and Machine Vision,
Thomsen Learning-Vikas Publishing House -
8. Joshi, Digital Image Processing — An-algorithmic approach: PHI



SCT 4.3 : Mobile Commiunications

Teaching: 4 hrs.week

Credits; 04
Max Marks: 80 Cont. Asgsessment. 20

Unit |

10Hrs
Introduction: History of wireless communication, a simplified reference model, applications, frequencies
for radio transmission, signals, antennas, signal propagation, multiclexing, modulation, spreag specirum,

callular systams.

Unit ll

SHrs
WMedinom access conirol SDMA, FOMA, TOMa, COMA

Unit 1l

BHrs
Telecommunications ans satellite systams: GSM, DELT, TETRA, UMTS, and IMT-2000, basice of satellite
systems, rouling, locakzaton, handover, examples,

Uit IV

1{iHrs
Broadcast Systems: Cyclical repition of data, digital audio broadeasting, digilal video broadeasting,
convergence of broadcasting and mabile communications.

Uit v

10Hrs
Wireless Lan infrared vs radio transmission, infrastructure and adhoc network, IEEE BOZ2.91 HIPER LAN,
Blue Tooth.

Lnit VI

10Hrs
WMobile Network Layer and Transpeort Layer Mobile 1P, dynamic host configurartion protocol, mahile
adhoc networks, traditional TCP, classical TOP improvements, TCP over 2.5/53G wireless networks.

Unit VI

2Hrs
Support far mobility: File systems, worid wida web, wireless application protocol(version 1.x), -made,
SynehML, WAP 2.0

References:
1. Johen Schiller, Mabile Communications, 2/e, Pearson Educalion,
2. Stuber G L., Principles of Mobile Communications, Academic Prass.
3. Rappaperl T.8.. Wireless Communication Principles & Practices, Frentce Hall.

: _ SCT 4.4 : Embedded Systems
Teaching: 4 hrs.lweek

Credits: U4
Fiax Marks: 80 Cont. Assessment, 20

Unit |

BHrs
AR overview of embedded systems: Introduction to embedded systems, Calegories and requirements of
embedded systems, Challenges and  issues related to embedded scftware development,
Hardwarel/Software co-design, Introduction to 1C technalogy. Introduction to design technalogy.

e




Unit 1l

T2Hrs
Embedded Software development: Concepts of cancurrency, processes. threads. mutuz! exclusion snd
inter-process communication, Models and languages for embedded soltware Synchronous approash o
embedded system design, Scheduling paradiams, Scheduling algonthms, Intreduction to RTOS, Basic
design using BTOS

Unit 1N

10Hrs
Embedded C Language Resl time methods, Mixing € and Assembly, Standard VD funciions,
Preprocessor directives, Study of C compilers and IDE, Programming the target device

Unit |V

12Hrs
Hardware for embedded systems: Various interface standards, Various methods of interfacing, Parallel
IFQ interface, Blind counting synchronization and Gadily Busy waiting, Parallel port interfacing with
swiiches, keypads and display units, Memary and high speed interfacing, Interfacing of data acquisition
systems, Interfzcing of controllers, Serial communication ntedace, Implementation of above concepts
using C languaos

Unit v

10Hrs
Study of ATMEL RISC Processor Architecture, Memory, Reset and interrupt | funcltions, Parallel /O
ports, Timers/Caunters, Sernial eommunication, Analog interfaces, Implementation of above concepts
using € languags, Implementation of above concepts using © language,

Uit V|

. 10Hrs
Case sludies and Applications of embedded systems: Applicalions to Communication, Networking,
Database, Process Conlrol, Case Studies of, Digital Camera, Nebwork Bouter, RTLinux

L

Reforences:
1. Ra] Kamal, Embedded Systems, Tata McGraw Hill
2 Bavid E Siman, An Embedded Software Primer, Pearson Educaticn
3. Muhammad Ali Mazidi and Janice Gilispie Mazidi, The 8051Microcontroller and Embeddad

Systems, Pearson Education

Frank Vahid, Tony Givarais, Embedded System Design: A Unified Hardware/Seftware
Intreduction, Jahn Wiley.

Craig Hollabaugh, Embedded Linux, Pearson Education

Laniel Lewis, Fundamentals of Embedded Software, Pearson Education.

Barnett, Cox, O'Cull, Embedded C Programming andthe Atmel AVR . Thomson Learning

Myke Predko, Programming and Customizing the 8051 Microcontroller, ThH

I

L~ g gh

PETRE "

- “BCT A Digal image Progessinn T T I
Teaching: 4 hralwaek

Crodits: 04
Max Marks: 80 Cont, Assessment, 20

Unit 1

BHrs
Digital Image Fundamentals: The origins of Digital lmage Processing, Examples of Figlds that Use Cigital
Image Processing, Fundamentals Steps in Image Processing. Elements of Digitz| Imzge Procéssing
Systems, Image Sampling and Quantization, Some basic refationships like Neighbours, Connectivity,
Distance Measures between pixels, Linear and Non Linear Ciperatiors,

Lad
el




Unit It

ahrs
Image Enhancement in the Spatial Domain: Some baswe Gray Level Transformations, Histogram
Processing, Enhancemeanl Using Arithmelic and Lomie operations, Basics of Spabial Fillers, Smoathening
and. Bharpening Spatial Filters, Combining Spatial Enhancemeant iMethods

Unit 11

THrs
Image Enhancemeant in the Freaguency Domain, Introduction o Fourier Transform and the frequency
Damain, Smoothing and Sharpening Froguensy Domain Fillers, Homoamamhic Filleting

Unit 1V

10Hrs
Imags Restoration” A model of The Image Degradation / Restoration Process, Noise Models, Restoration
in the gresence of Noise Only Spatial Filtering, Periodic Nose Reduction by Freguency Damain Filtering,
Lingar Position-lnvariant Degradations, Estimation of Degradation Funclion, Inverse filtering, Wienear
filkering, Conslrained Least Square Filtering, Geometric Mean Filler, Geomelric Transformations,

Unit ¥

10Hrs
Image Compression: Coding, Interpixel and Psychovisual Redundancy, Imags Compression models,
Elemenis of Information Theory, Error freg companson, Lossy compression, [Mage compression
standards.

Lnit VI

10Hr=
Image Segmentation; Deteclion of Discontinuities, Edge linking and boundary detection, Threshelding,
Region Crienlad Seamentation, Mation based segmenlation

Lhnit VLI

GHrs
Representation and Description: Representation, Boundary Descriptors, Regional Descriptors, Lse of
Principal Compenents for Description, Introduction to Morpholegy, Some basic Morpholegical Algarithms.
Object Recognition: Patterns and Pattern Classes, Decision-Theoratic Methods, Structural Methods

References:

R.C. Gonzalez and R E. Words, Digital Image Processing, 2ie, Pearson Education,

anil K Jain, Fundamentals of Digital Image Processing, PHI,

WK, Prait, Digital Image Processing, Wiley Eastern

Chanda & Mujumdar, Digital Image Processing and Analysis, PHI.

Millan Sonka, Vaclav Hiavac and Reger Boyle, Image Processing Analysis and Machine Vision,
Thomson Learning-Vikas Publishing House .

Joshi, Digital Imzage Processing —An algorithmic approach, PHI.

O
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B e e e HC P g SPractical =il Web Design.Lab s e sy

Practical: 4 hrs.lweck = =

Credits: D2
Max Marks: 40 Cont. Assessment, 10

Section | Following fsatures of HTML and XML shall be implemented.
HTML: Tag Reference, Global Attributes, Event Handlers, Document Structure Tags, Formatting Tags,
List Tags. Hyperlinks, Image & Image map, Table Tags, Form Tags, Frame Tags, dynamic HTML,
Exscutable Content Tags and Style Shasts,
AML XML declarations, XML parsers(SAX, DOM, X5LT)
AL using CS5- Internal DTD, External DTD

Section |I: Following assignments shall be implemented in the lab. in addition to the assignment given by
the course {eacher,

1. Tochange the appearance of part of a document by invoking JavaScript code from a

hyperlink.

2. To pop up a window from an existing browser window, and then to communicate with the
cpener. The efiect achieved shouid be this: an initizl window with a hyperink, which can be
clicked fo cpen a new window,

To produce a day selection coniral, that allows the selection of .a day frem a month, The

month is specified by two parameters: the day of the week on which the first day falls, and the

number of days in the month The popup control should be invoked with a call to a user-

defined . function called getDay{startDay, nDays] The control should only show this

information; no year er name of month should be show

4. Createsa form having number of elements {Texiboxes, Radio buttons, Checkboxes, and
soon); Write JavaSeript code to count the number of elements in 2 ferm.

5. Creale a HTML form thal has numbear of Textboxes. When the form runs in the Browser fill
the textboxes with data. Write JavaSeript code that verifies that all textbgxes has been filled. If
a textboxes has been left empty, popup an alert indicating which textbox has bean left empty.

€. Develop & HTML Form, which accepts.any Mathematical expression; erte JavaSeript code
o Evaluatesithe expression-and Displays the result. L

7. Create a page with dynamic effectsi’\Write the codeto include layers and basic animation;

(]

Write a Javascript code to find the sum of N natural Numbers: (Use user-defined function)
Write a JavaScript code block using.arrays and gener ate the current date in words, this
should include the'day, month and year,
10. Creale a form for-Student |rFJIr!‘|al|{:-:‘| Write JavaScript code to find Total, Average, Result
and Grade.
11. Creale & form consisis of & hrm Mumple choice lists and one single choice list,
The: nrstmultmle choice lisk, d:splays the |"u'"|EiJDI' dishes available,
__The second multiple chaice list, displays the Starers available,
. The single choice list, displays the Solt drinks available.
The selected items from:all the lists should be captured and displayed in a Text Area along
with their respective costsi*On clicking'the'Total Cost" butten; thetotal cost of all the selected
items is calculated and displayed 2 the end in the Text Area. A'Clear’ butlon is pravided to
clear the Text Argal |
12, Write a Javacunpt code block; which:checks the contents emered ina form's Text element. If
thie lext entered is in the Iowhr case, canvert o upper case, Make use of function to
Uppercase [ ).
13. Create a web page using two image files, which swilch belween ene another as the mouse
pointer moves over the images, Use the ontouseOver and onfMouseQut event handiars.
14. Create a pregram 1o generate a hit counter,
12. Create a program to verify whether email address provided by user is valid or Invalid
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GEUTUEI S UUTuep 4.2: Practical - Il: Software Engineering Lab.

Practical; 4 hrs./week
Credits: 02
Max Marks: 40 Int. Assessment. 10
Lab assignments shall be carried out using Software Engineering Tools to include the following;
»  Software Process Maodels
«  Project Metrics
«  Analysis Modeling
«  Design Concepts

«  Software Testing Tools

«  Object Oriented Design Using UNML

e T T I T

SCP 4.1: Practical

A"‘ -

ificial Intelligence.

Practical: 4 hrs.jwaek

! i Crecdits: 02
Max Marks: 40 Int. Assessment. 10

Lab Assignment shall be carried oul using Lisp and Prelog. Follawing are the sample assighments,

. Develop a Lisp Programs for the following assignments.

To perform primitive operations (i.e CAR. CDR, LIST, APPEND).

Squaring each element of a given list. ' .

To cheek whether given element is present in the list or riot.

To find sum of N numbers using recursion, | :

Tao perform stack operations.

6. Write a function unique that takes in two strings, “nfile' and 'outfile’ as parameters. 'infile’ is
the name of a file containing a sequence of words. The words are separated by any
combination of whitespace characters (space, newline, tab). Your function should read such a
file, find the unique words in it and write it in a new file named "outfile'.

7 Write a recursive function reverts which takes a fist '|' as parameter and returns the reverse of
the list, DO NOT use inbuilt function ‘reverse’.
c.o., (revert '(a b e)) should return (€ B A)

8. Using Structures : BF e 3o

a)ereate o  structure 1o define a point in  Cartesian co-ordinate system

b) ereate a structure to define ‘2 line scoment in Cartesian co-ordinate  systet

¢) write function distance that take in two points as parameters and returns the Euclidean
distance between the points.

Fuclidean distance between points (%1, v1) and (x2. v2) is defined as
dist = sqrt((x1-x2)"2 + (y1 -¥23°2)

d) write a function midpoint that take a line segment as parameter and returns the midpoin

(ol point structure type) of the line sexment, Midpoint of a line segment connecting Lwo

points
(x1;, y1) and (2, ¥2) is  eiven by
(midx, midy) = ((x14x2)2, (v1+v2)i2)
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Yo Write a recursive functjon power-of-two which takes an Intewer parameter 0’ and reluens 250
(This can bedone in losarithmic lime)

T Write o function powerset thit takes a list 1" os inputand retunas the puwerser ol the list.
Assume the input list as a set, and generate the powersel. A powerset is defined as a set of all
subsels of & set.

I Develop a Prolog Programs lor the following assivimients,

1 Medical diagnostic program Lo simulate the diagnosis the childhood disease.

2. To represent a tree and test for path between nodes,

3. To list the name and designation of an employee using FAI predicate,

4. Logon routine without recursion,

5. Logon routine with reeursion.

0. To list the name of ¢ity and state except for one ¢ity or state according 1o user choice using

CLE and FALL predicates,

7. To display the name of every software engineer other than living into the same state using
structure.

s. To create a dynamic database of address fname. streel, city, state) and save this as dvnamic
database between sessions use CONSULT predicate to read it into the program and then save
it with SAVE predicate when vour finished with YOU program.

9. To perform the following operations on ljst.

L. To check whether component is member ol the list,
., Writing list, . S
Hi. Appending list, 3
v, Removing elements [rom list,
v. Finding last element of list.
vi. Finding mh element of list.

P For family tree with predicate male (symbaol), female (symbol ), parent (svmbol. svmbol),
Add following rules & check the resylt.

i- M is mother of X if she is parent of X and female.
it s father of X i he is parent of X and male.
ifi. X is sibling of ¥ if they both have same parent,
iv. X is brother of ¥, .

Pl A graph is to be stored in s *rolog program using the predicale Gl Y ) The predicate e(N.Y)
1$ used 1o indicate that there is an arc from vertex X 10 vertex Yin the given graph, Write the
hecessary rule to find whether there is a path between two vertices

-
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SCP 4.2: Practical — Il {b): Datawarehousing and Mining Lab,

Practical: 4 hralweek
Credits: D2
Max Marks: 40 inl. Assessment. 10

= Data Generalization

« Anzlytical Characterization

+ Discriptive Statistics In Large Data basas
» Asscciation Rules

« Classification and Prediction

« Cluster Analysis

‘SCP 4.3: Practical — lil {c}: Mobile Communications Lab.

Practicalz 4 hrs.fweek
_C-rﬁdi[s: 02
Max Marks: 40 Int. Assessment. 10

Assignments based on the paper 5CT 4.3 Mobile Communication

B widal Rt

e " sCP 4.4: Practical - [ll (d): Embedded Systems Lab.

Fractical: 4 hrs.fweek
Cradits: 02

Max Marks: 40 Int. Assessment, 10

Assignment based on the paper SCT 4.4 Embedded Systems Lab.

e TRl A 2 Y e Fulh mretie e d ki SR ST

Practical: 4 hrs, fweok
Credits: 02
Max Marks: 40 Int. Assessment. 10

Assignment based on the paper SCT 4.5 Digital Image Frocesing

 HCMP 4.3: Major Project (§8 Project ?éx'falﬁat"i6‘n'¥'_3?ﬁ'fd"r'ﬁii;_éq'iféi'éé’.'éﬂ"'lﬁ”’; R
Practical: & hrs fweek

Credits; 0
Max Marks: B0 Int. Assessment, 20

« Ezch student shall carry cul an individual project in the Lab

« Tne Guide shall be concerned teacher in the department

» The Project iopic-should bz chesgen in eansultation with the guide.

« Siudeni shall carry oul the analysis and design work for the chosen problem statemsnt an
develop the siw in the Lab.

«  The student shall submit two copies of the dissertation decumenting the project work carrisd ol
by him/her to the Chairman/Head of the Depariment at tne end of the semester tarm

«  Rafer Annexure for Project documentation details



ANNEXURE-

FORMAT OF THE STUDENT PROJECT REFORT ON COMPLETION OF THE PROJECT
1. Cover Fage as per fermat
Acknowledgement
Certificate of the project guide as at Annexure
Synopsis.of the Project
iain Report
[ Cbjective & Scops of the Project
I” Thizoretical Background
[ Definition of Problem
1 System Analysis & Design vis-z-vis User Requirements
System Planning (PERT Chart) ;
Mathodology adopted, System Implementation & Details of Hardware & Software usad
[ &ystem Maintenancs & Evaluation
Costand benefit Analysis
Detailed Life Cycle of the Projsct
o ERE, OFD
o Inpit and Gutput Sereen Design
o Process involved
o Methodelogy used for testing:
0 Test Report, Printout of lhe Reperts, Printout of the Code Shest
User/Operational Manual - including security aspects, access rights, back up, controls, etc.
E. Data Dicticnary (This should give a catzlogue of the data elements used in the system / sub system
developed. The following are the details required. Write MA if NOT applicable : Data Name , Aliases,
if any Length (Size) Type, Numeric, Alpha, Einary etc.
List of abbreviations, Figures, Tables
References Bibliography Website
9. Soit copy of the project on CD{Floppy
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GUIDE CERTIFICATE

Ejlﬂ{'—. MName: ]

CERTIFICATE

This is to cerify that this project entitled * i

submitted in partial fulfillment of the degree of Master of Science (Computer Science) to the
Deparment of Complter Soiehce! s smesm samm T {University/College Name),

| carried out By Mr.is. @ Reg=iNa: 5 @

bonszide work carned out by him/iter under my supervision: The: matter embodied in this

project work has not been submitted earlisr for award of any degree or diploma to this or

any other University/Institution to the best of my knowledge and belief,

Signature of the Guide




COVER FAGE

Title of the a‘hesfss"}éﬁarr
{Times New Roman, [talic, Fenlsize = 24 )

Submitted in partial fulfillment of the reguirements
for the award of the degree of M.Sc in Computer Science
(Bockman Cld Siyle, 16 point, cenire)

Submitted by:
{Student name)
Feg. Mo:

Submitted to

GULBARGA UNIVERSITY, GULBARGA '
College/Department I

Colizge Name and City

DECLARATION |

This is to . cedify “that = ‘the  dissertation/project ~report entilled

" ig' carried out by me under

the supervision of of . for the parial fulfillment of the

requirements for the award of the degree of M.5c in Computer Science. The contenls |
embodied in this project work, in part or whale, has net been submitted aarlier for award of any

| degree or diploma to this or any other University/Institution.

Signature of the ™
student

Mame of the Siodent




