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1. Computer Networks
1.1 Protocol stack, switching
1.2 Link Layer: services, ern i i
LAN addressing and,ARgr detection and correction, multiple access protocols
g orotoes] lgA;IdreI;s.dResoiuljon Prolocol), Ethernet, CSMA;’CD)
? : » Iubs, Bridges, and Switch ire
3 (Ti]’oml to Point Protocol), Wide area protocols IR, IS TS RS
i a]ge(l)x]-\;a;l;sldziifr :sTr;mes, dlalagam and virtual circuits, routing principles and
» Internet Protocol (1P), IP addressing, IP trans ' i
. ; . pori, fragmentation and
(R?umtikr}]g,hg%)MP E_Intei)net Control Message Prolocol), routing on the internet, RIP
rmatio y i inter
{bat) ion Protocol), OSPF (Open Shortest Path First), router internals,
1.4 Transport _La.yer: principles, multiplexing and demultiplexing, UDP, TCP, flow
s conln:?l, p_rumlples of congestion control, TCP congestion control ’
: Apphca].lon El,ayer © Web and Web caching, FTP (File Transfer Protocol),
E!ect_romc mail, DNS (Domain Name Service), socket programming)
1.6 Distributed system, Clusters

2. Structured and object oriented programming
2.1 Data types, ADT
2.2 Operalors, variables and assignments, contro! structures

2.3 Procedure/function
2.4 Class definitions, encapsulation, inheritance, object composition, Polymorphism

2.5 Pattern and framework

3. Artificial Intelligence
- 3.1 Search
3.2 Natural Language Processing
3.3 Game Playing
3.4 Learning
3.5 Automated reasoning

3.6 Planning
3.7 Vision and Robotics

4. Data structures
4.1 General concepts : Abstract data Type, Time and space analysis of algorithms, Big
oh and theta notations, Average, best and worst case analysis
4.2 Linear dala structures
ersals, Binary search

4.3 Trees: General and binary trees, Representations and trav ary
trees, balancing trees, AVL trees, 2-3 trees, red-black trees, self-adjusting trees,

Splay Trees
4.4 Algorithm design techniques:
search, Divide and conquer, Dyn

4.5 Hashing
4.6 Graphs and digraphs
4.7 Sorting
i i 1 = s
5. Computer Architecture and organization and micro-processor

Greedy methods, Priority queue search, Exhaustive

amic programming, Recursion



5.1 Basic Str ; ial circui
it l:i}lur;s ' sequential circuits, design procedure, state table and st
» YOn Neumann / Harvard architecture, RISC/CISC architecture -

5.2 Addressi :
Iressing Methods and Programs, representation of data. ari hmeti [
basic operational concepts, bus structures, instructj ] : rildmetm o S
53 Brocess el AiEHaE L s , 100, cycle and excitation cycle.
i uction formats, arit i ical i i
i b > arithmetic and logical instruction.
5.5 Input Output Organization : i
_ on : [/O programmi : [
ritEpESE. DA progr ng , memory mapped 1/O, basic
5.6 Arithmetic
5.7 Memory Systems
5.8 808X and Intel microprocessors: programming and interfacing

6. Digital Design
6.1 Digital and Analog Systems. Number Systems.
6.2 Logic Elements
6.3 Combinational Logic Circuits
6.4 Sequential Logic
6.5 Arithmelic Circuits
6.6 MSI Logic circuils
6.7 Counters and Registers
6.8 IC logic families
6.9 Interfacing with Analog Devices
6.10 Memory Devices

7. Software Engineering principles (System analysis and design)
7.1 Software process: The software lifecycle models, risk-driven approaches
7.2 Software Project management: Relationship to lifecycle, project planning, project
control, project organization, risk management, cost models, configuration
management, version control, quality assurance, metrics
7.3 Sofiware requirements: Requirements analysis, requirements solicitation, analysis
tools, requirements definition, requirements specification, static and dynamic

- specifications, requirements review. _
7.4 Sofiware design: Design for reuse, design for change, design notations, design

evaluation and validation '
7.5 Implementation: Programming standards and procedures, modularity, data

abstraction, static analysis, unit testing, integration testing, regression lesting, tools

for testing, fault tolerance
7.6 Maintenance: The maintenance prob

maintenance - ]
77 SE issues: Formal methods, tools and environments for sofiware engineering, role
of programming paradigm, process maturity and Improvement, 150 standards,

SEI-CMM, CASE tools

8. Database Management System . X
8.1 Introduction : The relational model, ER model , SQL, Functional dependency and

-onal database design, File structure ‘
e : Control: Concurrent execution of the

8.2 Transaction Management and Concurrency .
user programs, transactions, Concurrency control techniques

8.3 Crash Recovery : types of failure, Recovery techniques

8.4 Query Processing and Optim_izaticzn ' _
8.5 Indexing : Hash based indexing, Tree pased }lwdexxng o
8.6 Distributed Dalabase Systems and Object oriented database sy

8.7 Data Mining and Data Warchousing

8.8 Security Management System

lem, the nature of maintenance, planning for



9.

10,

11.

12.

13.

Basic Electri
13.1 Electrical

Operating System

9.1 Processes and
Threads: Sym: i :
Mutual Exclusi - Symmetric Multiprocessing ,Micro-kemels, C ;
9.2 Scheduling and Synchronization, Deadlock. IR

93 i\flemory Management
9.4 Input Output and Files: i p
i rt difllcs.i:/(s) dcwc.e_s and_ils organization, Principles of I/O software
al Hld] aj d'f"rlatei D kS, Files and directories Drgamzation; File Systcm
.3 Distributed Syste : Distribu
9 ystems: Distributed M i i v
S essage passing, RPC, Client/Server
9.6 Security : Authenticati n
Y o on and 5 izati J
¥ b Access AUll’lOl’lZ&UOl‘l, System Flaws and Atlacks,

Theory of Computation

10.1 BNF, Languages, grammars

10.2 DFA and NDFA, regular expressions, regular grammars

10.3 Closure, homomorphism

10.4 Pigeonhole principle, pumping lemma

10.5 CFGs, Parsing and ambiguity, Pushdown automata, NPDAs & CFGs

10.6 Pumping lemma

10.7 Turing machines

10.8 Recursively enumerable languages Unrestricled grammars
10.9 The Chomsky hierarchy, Undecidable problems, Church's Thesis

10.10 Complexity Theory, P and NP

Compiler design

11.1 The Structure of a Compiler

11.2 Lexical Analyzer

11.3 Top down Parsing/ Bottom up Parsing
11.4 Syntax Directed Translation

11.5 Types and Type Checking

11.6 Run-Time Storage Administration

11.7 Intermediate Code generation
11.8 Data-Flow Analysis and Code Optimizations

11.9 Architecture and recent development on compilers

Computer Graphics

12.1 Graphics concepls

12.2 Tnput devices and techniques

12.3 Basic raster graphics al gorithms and primitives
12.4 Scan conversion

12.5 Graphics hardware

12.6 2D geometrical transformati
12.7 3D geometry and viewing
12.8 Hierarchical modeling

12.9 Projections
12.10 Hidden surface removal

12.11 Shading and rendering

cal & Electronics

ons and viewing

13.1.1 Basic Circuit Theory

13.1.2 AC circuit Fundamentals

[3.1.3 Magnetic circuils and Transformers
13.1.4 Transient Analysis, Fillers



(3.2 Electronics

13.21 Semiconductors Di i :
» Dlodes and Diode Circui i
13.2.2 Transistor modeling reuits, Transistors,

13.2.3 Biasing_and Amplification
13.2.4 Smalj Signal amplifiers and frequency response

13.2.5 Large §ignal amplifiers, feedback amplifiers and Oscillators
13.2.6 Operational amplifiers

14. Principles of Electronic Communications
14.1 Block Diagram of analog/ digital communication system
14.2 Analog and Digital modulation lechniques
14.3 Fundamentals of Error Detection and Correction
14.4 Performance evaluation of analog and digita] communication systems: SNR and
BER

15. Emerging Technology and Electives

15.1 Modeling and simulation
15.2 Parallel and distributed computing
15.3 High speed networks
15.4 Artificial Neural Network and Computer Vision
15.5 Adaptive web technology
15.6 Software Architecture
15.7 Distributed Object technology ( ORB, DCOM)
15.8 Speech signal processing
15.9 Cryptography and network security
15.10 E-commerce
[5.11 Software project management

- 15.12 Embedded systems
15.13 Image processing
15.14 Multimedia
15.15 Expert system
15.16 GIS/ Remote sensing/ GPS

16. Reasoning . _ o
16.1 Analytical and logical reasoning /l
titative Test _ 5 o
e de as well as the presence of mind.

the multiple choice

This section covers the examinee's reasoning aptitu
thematical problem

Reasoning is to be done by reading a passage and ar}sw?;'::%na
question where as quantitative test is carried out by solving

(which needs no advanced level mathematical background)
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Computer Networks
i; ]Eziotocol stack, switching
. nk Layer: servi : i
vices, emor detection and correction multiple access protocol
: rotocols,

LAN addressi
ssing and ARP (Address Resolution Protocol), Ethernet, CSMA/CD

multiple access
_ . protocol, Hubs, Brid i
(Point to Point Protocol), Wide area pmgt?)i,olznd NSRS SRURISSERANSS R

1.3 Network La ; i
yer :services, datagram and vi ireni
Bivip i virtual circuits, routing principl
asiemblr;lsiérﬁgn?t Protocol (1P), IP addressing, IP transport, fr%:g;r)n:nct];izz E:::Ib
; (Internet Control Message Protocol), routing on the internet RIP1

(Routing Information P
IPve) n Protocol), OSPF (Open Shortest Path First), router internals,

1.4  SHifG -
;Fra?sport .La}fer. prlnc]ples, multiplexing and demultiplexing, UDP, TCP, flow
s in rql, p_rmmples of congestion control, TCP congestion control -
: X pp.llca:uon ?_.aycr . Web and Web caching, FTP (File Transfer Protocal)
.ect_romc mail, DNS (Domain Name Service), socket programming) ’
1.6 Distributed system, Clusters

2. Structured and cbject oriented programming

2.1 Data types, ADT .

2.2 Operators, variables and assignments, control structures

2.3 Procedure/function

2.4 Class definitions, encapsulation, inheritance, object composition, Polymorphism

2.5 Pattern and framework

3. Artificial Intelligence
3.1 Search
3.2 Natural Language Processing
3.3 Game Playing
3.4 Learning
3.5 Automated reasoning

- 3.6 Planning
3.7 Vision and Robotics

4. Data structures analysis of algorithms, Big

4.1 General concepts

oh and theta notations,
4.2 Linear data structures _ . N
4.3 Trees; General and binary trees, Representations and traversals, Blir'maryt«‘ ieatrlikgs
| trees lba]ancing trees, AYL trees, 2-3 trees, red-black trees, self-adjusting ;
3, i .

Splay Trees B
4.4 Algorithm design techniques
search, Divide and conquer,

4.5 Hashing _
4.6 Graphs and digraphs

4.7 Sorting

Abstract data Type, Time and space anal
Average, best and worst case analysis

. Greedy methods, Priority queue search, Exhaustive

Dynamic programming, Recursion



Computer Ne tworks

1.1 Protocol stack, Switching

E) 3 I "l I"J.g on the l“tel”el, I{l[

1.4 Transport_La_yer: principles, multiplexing and demultiplexing, UDP, TCP. fiow
comrql, principles of congestion control, TCP congestion contrc;l ’ ,

1.5 Apphca_tlon },ayer © Web and Web caching, FTP (File Transfer Protocol)
E!ectlroruc mail, DNS (Domain Name Service), socket programming) ,

1.6 Distributed system, Clusters

2. Structured and object oriented Programming

2.1 Data types, ADT
2.2 Operalors, variables and assignments, contro) structures

2.3 Procedure/function
2.4 Class definitions, encapsulation, inheritance, o

2.5 Pattern and framework

bject composition, Polymeorphism

3. Artificial Intelligence

4.

3.1 Search

3.2 Natural Language Processing
3.3 Game Playing

3.4 Learning

3.5 Automated reasoning

3.6 Planning

3.7 Vision and Robotics

Data structures

4.1 General concepts : Abstract data Type, Time and space analysis of algorithms, Big
oh and theta notations, Average, best and worst case analysis

4.2 Linear data structures ' , h
4.3 Trees: General and binary trees, Representations and traversals, Binary searc

trees, balancing trees, AVL (rees, 2-3 trees, red-black trees, self-adjusting trees,

Splay Trees . , _
4.4 Arl)gori thm design techniques: Greedy methods, Priority queue search, Exhaustive

search, Divide and conquer, Dynamic programming, Recursion

4.5 Hashing
4.6 Graphs and digraphs
4.7 Sorting



5. Com
Puter Architec
ture and o . A
5.1 Basic S s * Organization and micro-
yt C Slructyres : sequental circuits design procedur .fPrDcessors
1agram, von Neumann / Haprvard aeh: re, state table and state
5.2 Addressing Method . arvard architecture, RISC/CISC architecturc
basin e 1(1 S andll rograms, representation of data, arithmetic operations
5.3 Processing Unita ?Drzc_eptl_s, blrjs structures, instruction, cycle and excitation Cyclc‘
; I instruction fo i o S, ! ;
54 addressing modes rmats, arithmetic and logical instruction.
3.5 Input Qut izati
put Organization : [/Q programming . me ) :
. : 3 mory mapped I/
interrupt system, DMA B y mapped 1/O, basic
5.6 Arithmetic
5.7 Memory Systems
5.8 808X and Intel MiCroprocessors: programming and interfacing

6. Digital Design .
6.1 Digi_lal and Analog Systems. Number Systems.
6.2 Logic Elements
6.3 Combinational Logic Circuits
6.4 Sequential Logic
6.5 Arithmetic Circuits
6.6 MSI Logic circuits
6.7 Counters and Registers
6:8 IC logic families
6.9 Interfacing with Analog Devices
6.10 Memory Devices
Software Engineering principles (System analysis and design)
7.1 Software process: The software lifecycle models, risk-driven approaches
7.2 Software Project management: Relationship to lifecycle, project planning, project
control, project organization, risk management, cost models, configuration
management, version control, quality assurance, melrics
7.3 Sofiware requirements: Requirements analysis, requirements solicitation, analysis
tools, requirements definition, requirements specification, static and dynamic

7.

specifications, requirements review.
7.4 Sofiware design: Design for reuse, design for change, design notations, design

evaluation and validation
7.5 Implemenlation: Programming standards and procedures, modularity, data

absiraction, static analysis, unit testing, integration testing, regression testing, iools

for testing, fault tolerance
7.6 Maintenance: The maintenance problem, the nature of maintenance, planning for

maintenance
7.7 SE issues: Formal methods, tools and environments for software engineering, role

of programming paradigm, process maturity and Improvement, ISO standards,
SEI-CMM, CASE tools

8. Database Management System
8.1 Introduction : The relational model, ER model , SQL, Functional dependency and

relational database design, File structure ‘
8.2 Transaction Management and Concurrency Control: Concurrent execution of the

user programs, transactions, Concurrency control techniques
8.3 Crash Recovery : types of failure, Recovery technigues

8.4 Query Processing and Optimization '
8.5 Indexing : Hash based indexing, Tree based indexing

8.6 Distributed Database Systems and Object oriented database system

8.7 Data Mining and Data Warehousing
8.8 Security Managemenl Syslem



Multlprocessjng ,Micro-

tion, Deadlock. REmels Concurrency,

9-5 Distributed Systems: Disy

Computing, Clusters.
9.6 S‘ecurity > Authentj
Trusted system

ributed Message passing, RPC, Client/Server

cation and Access Authorization, System Flaws and Attacks

1
0. Theory of Computation

10.1 BNF, Languages, grammars

10.2 DFA and NDFA re )
. Tegular expressions, ]
10.3 Closure, homomorphism g’ Tegiiarprammars

10.4 Pigeonhole principle, pumping lemma

10.5 CFGs, Parsing and ambigui
% guity, Pushdown aut
106 Pumpine g @ autemata, NPDAs & CFGs

10.7 Turing machines

10.8 Recursively enumerable languages Unrestricted grammars

10.9 The Chomsky hierarchy, Undecidable problems, Church's Thesis
10.10 Complexity Theory, P and NP

1l. Compiler design
11.1 The Structure of a Compiler
11.2 Lexical Analyzer
11.3 Top down Parsing/ Botlom up Parsing
11.4 Syntax Directed Translation
11.5 Types and Type Checking
11.6 Run-Time Storage Administration
11.7 Intermediate Code generation
11.8 Data-Flow Analysis and Code Optimizations
11.9 Architecture and recent development on compilers

12. Computer Graphics
12.1 Graphics concepts
12.2 Input devices and techniques
12.3 Basic raster graphics algorithms and primitives
12.4 Scan conversion
12.5 Graphics hardware o
12.6 2D geometrical transformations and viewing
12.7 3D geometry and viewing
12.8 Hierarchical modeling
12.9 Projections
12.10 Hidden surface removal
12.11 Shading and rendering

13. Basic Electrical & Electronics
13.1 Electrical
13.1.1 Basic Circuit Theory
13.1.2 AC circuit Fundamentals
13.1.3 Magnelic circuils and Transformers

13.1.4 Transient Analysis, Filters



14,

15,

-""' Al
132 lulcctrouics

13.2.1 Sem;

' micondugy -
1329 Tesica: ors, Diodes and D; S

132 3 densmtor mOdCling Diode Circuits, Transistors,

opi Srl];l;]lr;é_and Amplification
B 1gnal amplifiers and fre
S ge signal amplifiers, feedba

| Perational amplifiers

Prlnciples of Elec
14.1 Block Dia
142 Analog an
14.3 Fundamer

quency response
ck amplifiers and Oscillators

tronic Communications

- g
Ergn_l pf analog/ digital communication system
1gital modulation techniques

als of Error Detection and Correction

14.4 Perfor .
I'mance evaluation of analog and digital communication systems: SNR and

BER

Emerging Technology and Electives
15.1 Modeling and simulation
15.2 Paralle] and distributed computing
15.3 High speed networks
15.4 Artificial Neural Network and Computer Vision
15.5 Adaptive web technology
15.6 Software Architeciure
15.7 Distributed Object technology ( ORB, DCOM)
15.8 Speech signal processing
15.9 Cryptography and network security
15.10 E-commerce
15.11 Software project management
15.12 Embedded systems
15.13 Image processing
15.14 Multimedia
15.15 Expert system
15.16 G1S/ Remote sensing/ GFS

16. Reasoning .
16.1 Analytical and logical reasoning

16.2 Quantitative Test
This section covers the examinee's reasoning aptitude as

Reasoning is to be done by reading a passage and an :
question where as quantitative test is carried out by solving the mathematic

(which needs no advanced level mathematical background)

well as the presence of mind.

swering the multiple choice
al problem



