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No.| _components Name of Gourse tours [GET U
First Year-
1 |Core - Paper 1 Theoretical Foundations of Computer Science 3 20 80
2 |Core - Paper 2 Design and Analysis of Algorithms 3 20 80
3 |Core - Paper 3 Advanced Java Programming 3 20 80
4 |Core - Paper 4 Computer Networks 3 20 80
5 [Core - Paper 5 Distributed Daatabase Systems 3 20 80
6 ;g;tl\l;:glia:bAdvanced Java Programming + 3 10 40
7 Practicat - |I: Operating Systems Lab. 3 10 40
8 |Extra-Disciplinary Bio-informatics 3 20 80
Second Year
9 |Core - Paper 6 Principles of Compiler Design 3 20 80
10 {Core - Paper 7 Muitimedia Systems 3 20 80
11 {Core - Paper 8 Mobile Computing 3 20 80
12 {Core - Paper 9 Object Oriented Analysis and Design 3 20. 80
13 Project & Viva - Voce 60 | 180+60




M.Sc. DEGREE COURSE IN COMPUTER SCIENCE

SYLLABUS
Core Paper -1

i

[ Theoretical Foundations of Computer Science

Course outline | Unit 1: Propositions and Compound Propositions — Logical Operations
| — Truth Tables —Tautologies and Contradictions — Logical Equivalence
—Algebra of Propositions — Conditienal and Biconditional Statements —
Arguments — Logical Implication — Quantifiers — Negation of Quantified
Statements — Basic Counting Principles - Factorial — Binomial
Coefficients — Permutations — Combinatiohs — Pigeonhole Prmcxple -
Ordered and Unordgred Partitions.

Unit 2: Order and Inequalities — Mathematical Induction — Division
Algorithm ~ Divisibility — FEuclidean Algorithm ~ Fundamental
Theorem of Arithmetic — Congruence Relation — Congruence Equations
~ Semigroups — Groups — Subgroups — Normal Subgroups - -
Homomorphisms — Graph Theory: basic definitions-paths, reaohab111ty, '
connectedness malrix representation of graphs, trees:

Unit 3: Finite Automata and Regular Expressions: Finite State Systems ~ Basic
definitions — Non-deterministic finite automata — Finite automata with e-moves
— Regular expressions.

Unit 4: Properties of Regular sets: Pumping lemma — Closure properties
— Decision Algorithms — My hill — Nerode Theorem — Context Free
Grammars - Derivation Trees.

Unit 5: Simplifying Context free grammars - Chomsky normal forms — -
Greibach Normal forms — Pushdown automata and context-free
languages.

1. Reoommended Texts

(i)  JP.Tremblay end R.Manohar, 1997, stcreteMathemaucal Structutes
with applications to Computer Science, fata McGraw-Hill, New Delhi.

(i) P.Linz, 1997, An Introduction to Formal Languages and Automata,
Second Edition, Narosa Pub. House, New Delhi,

Gi) S, prschutz and M. Lipson, 1999, Discrete Mathematics, Second Edition,
Tata McGraw-Hill, New Dethi. :

(ivy JEHopcraft and J.D.Uliman, 1993, Introduction to Automata Theory,
Languages and Computation, Narosa Publishing House, New Delhi.
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2. Reference Books

@) D.C Xozen, 1997, Automata and Computability, Sptinger-Verlag, New York.
(i)  J. Martin, 2003, Introduction to Languages and the Theory of Computatjon,
3"i Edition, Tata McGraw-Hill, New Delhi.
Core Paper ~2

Title of the - ,,.. Desagn and Analysfs of Algonthms
Couii'se/* Paper ~ . e .
" : D~
,_

,,,,,, .

Course outline | Unit 1: Introduction - Definition of Algonthm pseudocode conventions —
' recursive algorithms — time and space complexity —big-“oh” netation — practical
complexities — randomized algorithms — repeated element — primality testing -
Divide and Conquer; General Method - Finding maximum and minimum -
merge sort.

Unit 2: Divide and conquer contd. — Quicksort, Selection, Strassen's matrix
multiplication — Greedy Method: General Method —knapsack problem - Tree
vertex splitting - Job sequencing with dead lines — optimal storage on tapes.
Unit 3: Dynamic Programming: General Method - multistage graphs — all pairs
shortest paths — single source shortest paths - String Editing — 0/1 knapsack.
Search techniques for graphs - DFS-BFS-connected components —
biconnected components. ‘

Unit 4: Back Tracking: General Method — 8-queens - Sum of subsets - Graph
Coloring — Hamiltonian cycles. Branch and Bound: General Method -
Traveling Salesperson problem.

Unit 5: Lower Bound Theory: Comparison trees - Oracles and advisory
arguments.- Lower bounds through reduction - Basic Concepts of NP-Hard and
NP-Complete problems.

1. Recommended Texts
@) E. Horowitz, S. Sahni and S. Rajasekaran, 1999, Computer Algorithms, Galgotia,
New Delhi.
2. Reference Books
@ G. Brassard and P. Bratley, 1997, Fundamentals of Algonthms PHI, New Delhi.
- (i) A.V. Aho, JE. Hopctoft, J.D. Ullmann, 1974, The design and analysis of
Computer Algorithms, Addison Wesley, Boston.
(i) S.E.Goodman and S.T.Hedetniemi, 1977, Introduction to the Design and Analysis
of algorithms, Tata McGraw H111 Int. Edn, New Delhi.
3. Website, E-learning resources

(i) http://www cise.ufl.edu/~raj/BOOK.html



Core Paper —~ 3

Title of the
Course/ Papgr

Advanced Java Programming

. .

Course outline

Unit 1: Serviet overview — the Java web server — your first servlet — servlet
chaining — server side includes- Session management — security — HTML forms
— using JDBC in servlets — applet to servlet communication.

Unit 2: Java Beans: The software component assembly model- The java beans
development kit- developing beans — notable beans — using infobus - Glasgow
developments - Application Builder tool- JAR files-Introspection-Bound
Properties-Persistence-customizers - java beans APL

Unit 3: EJB: EJB architecture- EJB requirements — design and implementation
— RJB session beans- EJB entity beans-EJB Clients — deployment tips, tricks
and traps for building distributed and other systems — implementation and
future directions of EJB-Variable in perl- perl control structures and operators — |
functions and scope '

Unit 41 RMI — Overview — Developing applications with RMI:Declaring &
Implementing remote interfaces-stubs & skeletons,Registering remote
objects,writing RMI clients ~Pushing data from RMI Servlet — RMI over Inter-
ORB Protocol ' .

Unit 5 : JSP —Introduction JSP-Examining MVC and JSP -JSP scripting
elements & directives-Working with variables scopes-Error Pages - using Java |
Beans in JSP Working with Java Mail-Understanding Protocols in Javamail-
Components-Javamail ~ API-Integrating  into J2EE-Understanding  Java
Messaging Services-Transactions. :

1. Recommended Text:

®
(i)

J. McGovern,R. Adatia,Y. Fain, 2003, I2EE 1.4 Bible, Wiley-dreamtech India
Pvt. Ltd, New Delhi

H. Schildt, 2002, Java 2 Complete Reference, 5% Bdition, Tata MeGraw-Hill,
New Delhi.

2. Reference books;

@)
(i)
(iid)

(i)
)

K. Moss, 1999, Java Serviets, Second edition, Tata McGraw Hill, New Delhi. ‘

D. R.Callaway, 1999, Inside Servlets, Addison Wesley, Boston

Joseph O°Neil, 1998, Java Beans from the Ground Up, Tata McGraw Hill, New
Delhi. o

TomValesky, Enterprise JavaBeans, Addison Wesley.

Cay S Horstmann & Gary Comnell, qu Java Vol II Advanced Features, Addison

Wesley.




’? Title of the
Course/ , Paper

&Pfactical IAdvanced Jé{ra Program ' ming Lab+ RDBM% Lab |’

Course outline

Course outline.

PO NS AL

HTML to Servlet Applications
Applet to Servlet Communication
Designing online applications with JSP
Creating-JSP program using JavaBeans
Working with Enterprise JavaBeans
Performing Java Database Connectivity.
Creating Web services with RMI.
Creating and Sending Email with Java
Bulldmg web applications :
RDBMS Lab:

Students are adv1sed.to use the concepts like Data Normalization, Link between
table by means of foreign keys and other relevant data base concepts for
developing databases for the following problems. The implementation of each

| problem should have necessary input screen Menu-driven query processing and

pleasing reperts. The choice or RDBMS is left to the students. Necessary
validations must be done after developing database.
1. Library Information Processing.
2. Students Mark sheet processing.
3. Ballot counting system.
4. Gas booking and delivering system
5. Income Tax calculations.
6. Bank Transactions.
7. Payroll processing.
8. Airline / Railway reservation system.
9. Question Database and conducting quiz.
10 Inventory system.

Practical — II: Operatmg systems sLab

Course outline
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Students can tefer the following book for further details.
Charles Crowley - Operating Systems ( A Des1gn QOriented Approach) TMH
1998.

Inter Process Communication (IPC) using Message Queues.
IPC using pipes.
Implementation of wait and signal using counting semaphores.
Implementation of wait and signal using binary semaphores.
Atomic Counter update problem, -
Counting Semaphores at the user level using bmary semaphores.
Signaling processes. :
Deadlock detection (for processes passing' messages)
Process Scheduling: FCFS

. Process Scheduling: Least Frequently Used.

. Process Scheduling: Round Robin.

. Producer-Consumer problem with limited buffers.

. Dining-Philosopher Problem.

- Reader-Writer problem.

- Two Process Mutual Exclusion.
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Core Paper - 4

Title of the
Course/ Paper | _

"

Lourse outline

guided transmission media

— Cé)fnputer Networks j

Unit t: Introdtiéﬁéﬁi Network Hardware — Software — Reference Models —
OSI and TCP/IP models ~ Example networks: Internet, ATM, Ethel:net. and
Wireless LANs - Physical layer — Theoretical basis for data communication -

Unit 2: Wireless transmission - Communication Satellites — Tglephones‘
stracture —local loop, trunks and multiplexing, switching. - Data link layer:
Design issues — error detection and correction. : .

TOmE 3 Elementary data link protocols - sliding window protocols “Data Link

Layer in the Internet - Medjum Access Layer — Channel Allocation Problem ~
Multiple Access Protocols. ‘

Unit 4: Network layer - design issues - Routing algorithms - Congestion
control algorithms — IP protocol — IP Address — Internet Contro! Protocol.

Unit 5: Transport layer ~ design issues - Connection management - Addressing,
Establishing & Releasing a connection — Simple Transport Protocol — Internet

Transport Protocol (TCP) - Network Security: Cryptography.




1. Recommended Texis

@

A. S.Tanenbaum, 2003, Computer Networks, Fourth detlon, Pearson Education,
(Prentice hall of India Ltd), New Delhi.

2. Reference Books

@) B. ForouZzan, 1998, Introduction to Data Communications in Networking, Tata
McGraw-Hill, New Delhi.
(ii) F. Halsall, 1995, Data Communications, Computer Networks and Open Systems,
Ad+'ison Wessley, Boston.
(i) D.  ertsekas and R. Gallagher, 1992, Data Networks, Prentice hall of India, New
Delhi.
(iv)  Lamarca, 2002, Communication Networks, Tata McGraw Hill, New Delhi,
3. Website, B-learning resources '
(i)  http://authors.phptr.com/tanenbaumend/
l  CorePaper-5 '
Title of the- | Distributed Database . Systems
) fourse outline | Unit 1: Features of Dlstnbuted Vérsus; CenirahzedDatabases = Why .

Distributed Databases — Distributed Database Management Systems
(DDBMSs)- Review of Databases — Review of Computer Networks-Levels of
Distribution Transparency- Reference Architecture for Distributed Databases — |
Types of Data Fragmentation - Distribution Transparency for read-only
Applications — Distribution transparency for Update Applications — Distributed
Database Access Primitives —~ Integrity Constraints in Distributed Databases - A
Framework for Distributed Database Design — Thé Design of Database
Fragmentation ~ The Allocation of Fragments.







