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[ SUBCODE LT[ r| DURATION 1A T ESE | CREDITS |
| IO3TPCo1 3|0 4| IHOURS 30 | 70 3

DATA STURCTURE & ALGORITHMS

UNIT- 1

Introduction: Basic Terminelogy, Definition of Data Struciure, Types of Data Structure, Operation on Data
Steuctuse, Arrays: Array Definition, Representation of Arrays: Row Major Order. and Column Major Order.
Searching and Sorting: Selection Sort, Insertion Son, Bubble Sor, Quick Sort, Merge Sort, Binary Search,
Linear Search.

LNIT 11

Linked lists: Definition, Representation and Implementation of Singly Linked Lists, Traversing and
Searching of Linked List, Insertion and deletion to/from Linked Lists, Insertion and deletion Algorithms,
Doubly Linked List, Circularly Linked List.

LINIT 111

Stacks: Array Representation and Implememation of stack, Operations on Siacks: Push & Pop, Armay
Representation of Stack, Linked Representation of Stack, Operations Associnted with Stacks, Application of
siack: Conversion of [nfix 1o Prefix and Postlix Expressions, Evaluation of postfix expreéssion using stack.,
Queuve: Array and linked representation of queues, Operations on Queue: Create, Add, Delete, Full and
Empl}'. Circular queves, Deques.

UNIT IV

Trees: Basic Technology , Binmary Tree , Binary tree representation , Algebraic Expressions , Complete
Binary Tree, Extended Binary Tree, Full Binary Tree, Aray and linked Representation of Binary trees,
Traversing Binary trees. Threaded Binary trees, Binary search trees (BST), Insertion and deletion in BST,
AVL trees, Heap and heap sort.

UNIT

Graph: Terminalogy & Representations, Graphs & Multi-graphs, Directed Graphs. Weighted Graph,
Sequentisl Representations of Graphs, Adjacency Matrices, Adjacency List, Path Muatrices, Linked
Representations of Graphs, Graph Traversal - DFS, BFS, Shortest Path algorithm: Warshal Algorithm and
Dijikstra Algorithm, Spanning Trees, Minimum Cost Spanning Trees: Prims and Krugkal algorithm,

Text books:

I. Jean Paul Trembley and Paul G, Sorenson, “An Introduction to Data Structures with applications”,
MeGraw Hill.

2. G A V Pai, “Data Structures and Algorithms”, TMH.

3. G.5.Baluja, “Data Structures through C°, Dhanpat Rai & Co,

4. Yashavant Kanetkar, “Data Structure Through C", BPB Publication

References books:

5. Lipschutz, “Data Structures with C Schaum's Outline Series, TMH.

Horowitz and Sahani, *Fundamentals of data Structures™, Galgatia Publication Pyvi. Lid,

R. Kruse etal, “Data Struetures and Program Design in C, Pearson ducation Asia,

A M. Tenenbaum, “Data Structures using C & CH+7, Prentice-Hall of India Pvi, Lid,

K Loudon, “Mastering Algorithms with C”, Shroff Publisher & Distributors Pvt. Ltd.

@”C y / 2
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SUB CODE LT | P | DURATION 1A ESE CREDITS

ITOITESH2 J |00 3 HOURS o 0 3

DIGITAL ELECTRONICS

UNIT 1 - Fundamentals of Digital systems and logic Bamilics

Digital signals, digital circuits, AND.OR. NOT, NAND, NOR and Exclusive OR operations, Boolean
algebra, examples of IC pates, number systems- binary, signed binary, veral, Hexadecimal number, binary
arithmetic, Once's and two's vomplements, arithmetic codes, exror delecting, and correcting codes,

charaeteristics of digital 1Cs, digiwl logic families, TTL, schattky TTL and CMOS logic | imerfacing
CMOS and TTL. Tri-stite logic.

UNIT 2 - Combinational Digital Circuits

Standard representation for logic function, K map representation, simplification of ogic functions, using
K map, minimization of logical functions. Dot care comditions, Multiplexes, De- Multiplexes, /
Decoders, Adders, Sub tractors, BCD nrithmetic, carry look ahead, serial adders . ALU |, elementary ALU
design, popular MSI-chips , digital comparator , parity checker, / generator, code converlers, priosity
encoders, decoders! drivers, for display devices, Q-M method of function realization,

UNIT 3~ Sequential circuits and systems

AT bit memory, the circuits properties, of Bi-stable lateh, the clocked SR flip Mop; 1K Aip flops; T fip
flops, D flip flops, applications of Mip Nops, shifl registers, applications of shift repisters, serial to parallel
eonverier, paraliel to serial cofwerter, ring counter, sequence generator, ripple {Asynchronous) counters,

synchronous counters, counter's design using Mlip flops, special counter 1C's, Asynchronous sequential
counters, applications of counters.

LNIT 4 - AN and TWA converiers

Digital to analog converters: weighted registers? converiers, B-2R Ladder, VA converters , specifications
for D fA converters, examples of D /A converter ICs, sample and hold circuits, Analog to digital
converters: quantization and encoding, parallel comparator , A/D converter, successive approximation
AL converter, counting A/D converter, dual slop A / I 'cnnverter, A/D converter using voltage to

frequency and voltage to time conversion, specifications of A/DY converters, example of AT converier
ICs.

UNIT 5 - Semiconductor memories and Programmable logic deviees

Memary organization and operation, expanding memory size, classification and characteristics of
memories, Sequential memories, read-only memaory( ROM ), read and write memory { RAM), content
addressable memary { CAM) , charge coupled device memory ( CCD ), commonly used memory chips,

ROM as a PLD, Programmable logic amay, Programmable aray logic, complex Programmable logic
devices ( CPLDS), Field Programmable Gate Array (GPGA).

o< ¥ .oy
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TTO3TBS01 30| 0| 3HOURS 30 i 3

Mathematics- 111 (Numerical Methods)

UNIT- 1 Inteaduction of Errors and their Analysis, types of ervors, numerical problems on error
analysis, curve fitting: methed of least squares, fitting of exponential curvesy = ae®®, filting of
the corve y = ab®, fiing ofthe curve ¥ = px® Methad of moments

UNIT- 11 Numerical Solution of Algebraic and Transcendental Equations; Graphical method
bisection Method, Secant Method Regula-falsi Method, Newton Raphson Method. Solution of a
system of simultancous linear algebraic Fquations Direct methads: Gauss elimination Method,
Gauss Jordan method, Trerative methods Jacobi lerative Methol, Ganss Seidel Derative method.

UNIT- HI The Calculus of Finite Differences: Finite difTerences, Difference formula, operators
and relation between operators. Inverse Operator, Interpolation with equal intervals: - Newton's
forward and backward interpolation formula. Interpolation with Unequal intervals: - Lagrange's
interpolation Newton’s differenceformula, inverse interpolation.

UNIT- IV Numerical Diffesemtiation and Integration: - Numerical Differentiation Newton's
forward and Backward difference interpolation formula. Maxima and Minima of aTabulated
funiction,  Numerical Integration -Trapezoidol rule, simpson’s (1/3) rd and (3/8) th rule,
Boole's rule, weddle rule,

Difference Eguations: Definition ,order and degree of a difference equation, Lincar difference
equations, Difference equations reducible to Linesr form, simuliancous difference equations with
constant coefficients,

UNIT- ¥ Numerical solution of ordinary differential equation : Tavior scrics method, Fuler's
method, Modified Euler method Runge's method Runge-Kutta methed, numerical method for
solution of partial differential equations. General linear partial differential equation,Laplace
equition and Poisson equation,

Text Books :

I JAIN & IYNGAR Numerical Methods for Scientific and Enginecring Computations.

2. RAQ G.5. Mumerical Anlysis,

3. Grewal B § Numerical Methods In Engineering and Science.

4. Das K K Advance Engincering Methods,

Reference Books:

5. Rajaraman V Computer Oriented Numerical Methods

6. P. Kandasamy K. Thilagavathy, K. Guaavathi, Numerical Methods, S. Chand & Company,
2™ Edition, Reprint 2012.

7.5. 5. Sastry, Introduction methods of Numerical Analysis, PHI, 4% Edition, 2005,

S.E%r‘;;in Kreyszig, Advanced Engineering Mathematics, 9" Edition, John Wiley & Sons,

}/
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f SUH CODE | l DURATION | 1A ESE | CREDITS :
IT0ATIC01 a0 o| snours | i 770 | ¥ ‘
I :Di's:rete Mathematics |
Unit 1:

Sets, Refation and Function: Operations and Laws of Sets, Cartesian Products, Binary Relation, Parial
Ordering Relation, Equivalence Relation, Image of a Set, Bijective functions, Inverse and Composite
Function, Size of a Set, Finite and infinite Sets, Countable and uncountable Sets; Cantor’s diagonal
argument and The Power Sek theorem, Schroeder-Bernstein thearem,

Unit 2:

Basic counting technigues-mclusion and exclusian, pigean-hole principle, permutation and combination,

Pl’"”f_iﬂiﬁ of Mathematical Induction, The Well-Ordering Principle, Recursive definition, The Division

algorithm: Prime Mumbers, The Greatest Comman Divisor, Euclidean Algerithm, The Fundamental
Theorem of Arithmietic,

Umit 3:

Propositional Logie: Basic Connectives and Truth Tables, Logical Equivalence, The Laws of Logic, Logical
Implication, Rules of inference, The use of Quantifisrs,

Peool Techniques: Some Terminology, Proof Methods and Stratepgies, Forward Proof, Proaf by
Contradiction, Proof by Contraposition, Proof of Necessity and Sufficiency.
Unit 4:

Aluhlﬁ: suu:mru and Merphism: Algebraic Structures with one Binary Operation, Semi Groups,

ds, . ence Relation and Quotient Structures; Free and Cyclic Monaids and Groups,
Permutation Gr tructures, Normal Subgroups, Algebraic Structures with two Binary Operation,
Rings, Integral Donfdn»xnd Fields. Boclean Algebra and Boolean Ring, |dentities of Boolean Algsbra,
Duality, Repre:enlll:lﬁnor Boolean Function, Disjunctive and Conjunctive NMarmal Form

Unit 5:

Graphs and Trees: Graphs and their properties, Depree, Connectivity, Path, Cycle, Sub Graph,
Isamorphism, Eulerian and Hamiltonian Walks, Graph Colouring, Colouring maps and Planar Geaphs,
Four mlnurr.onlmure, trees and rooted trees, binary trees,

Text books :
1. Kenneth H. Rosen, Discrete Mathematics and its Applications, Tata McGraw = Hill
1. 5usanna 5. Epp, Discrete Mathematics with Applications, 4th edition, Wadswarth Publishing Co. Inc,

3. € L Liu and O P Mohapatra, Elements of Distrete Mathematics A Computer Oriented Approach, 3rd
Edition by, Tata McGraw = Hill,

Reference books:

1. J.P. Tremblay and R. Manahar, Discrete Mathematical Structure and 1t's Application to Computer
Science”, TMG

Edition, Tatatcgraw-Hill

2. Norman L Biggs, Discrete Mathematics, 2nd Edition, Oxfard University Press. Schaum's Qutlines
Series, Seymour Lipschutz, Marc Lipson,
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-I
0

SURCODE |1,
0

Frrrce 3

DURATIONMWERK 1A ‘ ESE CREDITS
I hours | k)

COMPUTER ORGANIZATION & ARCHITECTURE

L CPU, memory, input-outpul subisystens, contool unll, Instruction sel
BIC fherlure. oba FPU = registers, instruction execution gyele, RTL lnterpretation of instroctions,
addressing modes, instruction set. Case study = Instruction sets of some common CPUs.

j igned number representation, lxed aml loating point represemtations, character
representation. Computer arithmetic — integer addition and subtraction, dpple carey aduer, carry look-
ahead adder, ete. multiplication — shiftsand add, Doath multiphier, carry save multiplicr, cle. Division
restoring and non-restoring techniques, floating point arithmetlc.

FU gontrol unit desipn: hardwaired and micro- programmed design
approaches, Case study — design of a simple hypothetical CPU, Memory system design: somiconductor
memary technologies, memory organization. Peripheral devices and their characteristics: Input-utput
subsystems, I/O device interface, /0 transfers - program controlled, intercupt deiven and DMA,
privileged and non-privileged instructions, software Intérrupts and exceptions. Programs and processis
~role of interrupts in process state transitions, 1/0 device Interfaces = 5C11, USE

thréughput and speedup, pipeling hazards. Parallel Processors:
100 Lo parallel processors, Concurrent acoess to memary and-cache colicrency.

Memory interleaving, concept of hierarchical memary arganization, cache
| memory, cache size vs. block size, mapping functions, replacement algorithms, write policies,

Text books:

1. "Computer Organization and Detign: The Harchware/Software Interface®, 5th Edition by David A.
Patterson and John L. Hennessy, Elsevier,

2. “Computer Organization and Embedded Systems”, Gth Edition by Carl Hamacher, McGraw Hill Higher
Education.

Reference books:

1. "Computer Architecture and Organization”, 3rd Edition by John P, Hayes, WCB/MeGraw-Hill

2. “Computer Organization and Architecture: Designing for Performance”, 10th Edition by William
Stallings, Pearson Education,

3. "Computer System Design and Architecture”, Znd Edition by Vincent . Heuting and Hary F, Jordan,
| Pearson Education,

i o= i P
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4

DURATIONWEEK | 1A ESE | CREDITS |

3 hours [ o . Mmoo 3

OPERATING SYSTEMS

UNIT | - INTRODUCTION TO OPERATING SYSTEM:

Objective and function of operating system, The evaluition of the operating system, system
cornpo_nem.s aperating system services, system structure, bateh inleractive, time sharing and real time
aperating system , Pratection, File system: File concepts, file organization and access mechanism.

URNIT Il - CONCURRENT PROCESS:

Pracess concepts, principal of concurrency. the producer consumer problem |, the critical seetion
problem , semaphore, classical problem in concurrency , inter process communication , process
BEneration ; process scheduling .

UNIT I - CPU SCHEDULING:

scheduling concepts, performance criteria scheduling algorithms, Algorithm evaluation, multiprocessor
scheduling, I/0 management and sk scheduling /O devices and organization of the 1/0 functions. IO
buffering disk I/0 operating system design issues,

UNIT IV - DEAD LOCKS:

System medels, deadiock characterization, prevention, avoidance and detection recovery from
deadlock, combined approach.

UNITV - MEMORY MANAGEMENT:
Base machine , Residence maonitor , multiprogramming with fixed partition , multiprogramming with
variable partitions, multiple base register, paging, segmentation, paging segmentation, virtual memory

concepts , demand paging performance , page replacement algarithmns , allacation of frames, thrashing
cache memory organization impact on performance , '

Text Books
1. Milenkovic M. , "Operating System concepts”, MGH
2. Tanenbaubm A. 5. “Operating System design and implementation® . PHI

3. Silberschartz Aa d Patterson Xl i C'p&rili! i SyStor concepts”, Wis!
b Y.
Mm"“ Books

4. stiling William * Operating System *, Maswell McMillan International Edition 1993,
5. Dectel H.N., "An introduction to operating system *, -(d{isiun Wisley.

\v“k |

D
/ |
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SUB CODE ‘L T
f | 1IredTrend |3 (0|0 3 hours k1l [ | 3

/ EN N B T N

DESIGN & ANALYSIS OF ALGORITHMS

P | BURATION/WEEK | A | ESE | CREDITS

Uit Iz

breduetion:  Charwleristics of alporithm,  Analvsis o algorithm: Asymptotic analysis nt’_
complesity” bounds ™= besl, overage and worslcase. belavior: Performance measurements ol
Algorithm, Time and space trade-ofls, Analysis of recursive algorithms through recurrence
relations: Substitution method, Recursion tree method and Masters® theorem,

Limin 2:

Fundamental Alporithmic Sirtegies: Brute-Force; Greedy,Dynamic Programming. Brun}-‘h-’md—
Bound and Backiracking methodologics for the design of algorithms, IFILJSIFﬂl'lUﬂSlﬂ! these
wchniques for Problem-Solving . Bin Packing, Knap Sack TSP, Heuristics ~ characteristics and
their applicotion domaing.

Uit 3:

Giraph sl Tree Adgoritmmss Traversal algorithms: Depth First Search (DFS) and Breadth Flil'f'-!
Scarch (BFSY; Shortest path algorithms, Transitive closure, Minimum Spanning Tree, Topological
sprting, Nelwork Flow Algorithm,

Limit 4:

Tractable and Intractable Problems: Computability of Algorithms; Computability classes — P, NP
NP-complete and NP-hard. Cook's theerem, Standard NP-complete problems and Reduction
techniques, N Queen Problem,

Unit 5:

Advanced Topics: Approximation algorithms, Randomized algonthms, Class of problems bevond

NP = P'SPACE, Travelling Salesman Problem, Hamiltonkan cyele.

Text books:

I. Introduction to Algorithms, 4TH Edition, Thomas H Cormen, Charles E Lieserson. Ronald L
Rivest and Clifford Stein, MIT Press/McGraw-Hill,

2. Fundamentals of Algorithms — E. Horowitz et al,

Refercnee books
1. Algorithm Design, 1ST Edition, Jon Kleinberg and EvaTardos, Pearson.
2. Algorithm Design: Foundations, Analysis, and Internet Examples, Second Edition. Michael T

&
P2

Goodrich and Roberto Tamassia, Wiley,
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SCHEME FOR EXAMINATION
! DEGREE COURSE
THIRD YEAR, INFORMATION TECHNOLOGY

SEMESTER ¥
EFFECTIVE FROM SESSION 2020-21
FERIONDS!
. SUBJECT iy WEEK
Sk AOnE SURIECTS
N
LT e | & | EsE
SIGNALS & SYSTEMS T T T
| DATABASE MANAGEMENT SYSTEMS a3 7
FORMAL LANGUAGE & AUTOMATA T3 oo/ = | T
| THFORY . |
ORIECT ORIENTED FROGEAMMING S 1 e
[ELECTIVE -] : T O T T

[DATABASE MANAGEMENT SYSTEMS LAB 010 |4 il 0

CONSTI INTHAS ERSENCE OF »

TOSPMCOL |y AN TRADITIONAL KNOWLEIGH

TOTAL CREDITS

[ORIECT ORIENTED PROGRAMMING LAR. (0 | 0 | & [ 3 | 20 |

EVALUATION SCHEME

TOTAL

118!

i)

| LK1

S

61}

CREIMTS

pull}

L INTERN AL ASSESSMENT, ESE-END SEMESTER EXAMINATION, L-LECTURE, T- TUTORIAL, F-PRACTIC AL

i RO
-
A

I __
_.__/.__
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SCHEME FOR EXAMINATION
BTECH (FOUR YEAR) DEGREE COURSE
THIRD YEAR, INFORMATION TECHNOLOGY
SEMESTER VI
EFFECTIVE FROM SESSION 2020-21

PERIODS! e s ST ——
. ) uMVIE

wikk | EVALUATION SCHEM .

SURIECTS | I T CREMTS
L|T|®| 1A | ESE | TOTAL

1 SURIECT
N COTHE

| THEORY
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[T COMPILER DESIGN [3ToJe[ 3] 7 o | 3
2 COMPUTER NETWORKS 3 a0 30 | 70 100 i
=] [ELECTIVE=-11T O T i el 100 | 3
i I ELECTIVE - 11l s T ol ol 30 [ 0 | o0 3
S FOGTOENT | OPENELECTIVE-T Fe [ a] w | 3
CPRACTICAL | == i )
T TTI06PPCOT | COMPUTER NETWORKS oo | 4 30 20 S0 =
2 | | ELECTIVE - 11 LAB o6 |4 30 20 .. s0 2
3 | ITOGPPRIT | PROJECT -1 = [eo 6] 36 | I s | 3
CTOTAL CREDITS A 22

T IA- INTERNAL ASSESSMENT, ESE-END SEMESTER EXAMINATION, L-LECTURE, T-TUTORIAL, P-PRACTICAL
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LIST OF ELECTIVE =TI

| MICROPROCESSOR & INTERFAUING
WER TECHNOLOGY & E-COMMERC]

[ QUELING THEORY & MODELING
IMAGE PROCESSING

LIST OF ELECTIVE - 1 {LAB)

MICROPROCESSOR & INTERFACING
| WEB TECHNOLOGY & E-COMMERCE
| QUEUING THEORY & MODELING
| IMAGE PROCESSING

|
=
i
]

L IToRPPE2

o
>
=
)
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s
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=
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I
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=
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LIST OF ELECTIVE-IIL v
1. | 1T06TPE3] | GRID & CLOLID COMPUTING
3 ITO6TPESY | MUL TIMEDIA SYSTEM DESIGN

3. [ TT061PESS | SPEECH & NATURAL LANGUAGE PROCESSING

|4, [ITO6TPE3Y | GRAPH THEORY

LISTOFOPENELECTIVEL o ____

L. | [06TOEN | COMPUTER GRAPHICS

|2 [1T06TOEI2 | WIRELESS & MOBILE COMMUNICATION
i [1T06TOEI3 | DISTRIBUTED SYSTEM .
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~ SUBCODE L 7T [P DURATION IA ESE CREDITS

ITOSTESO] 3 90| 3HOURS n i 3

SIGNALS & SYSTEM

ESIT = 1 Signals & Svsiving: Classification of Signals, Eres
vk
[ 'Lk
Response and  Convolution, Properties ol Comvirutin
differcice equation,

ESET = 11 Analysis of Continuons & iserete ime Sgnals: |
Time Fourier [ransionm (O T, viagniidetll IS iespmnse, '
with Fourier Transform

Diserete-Time Fourier Transform (IYTFT) Propeniss-of TFT, Frequency respanse of diserete
time LT] systems: Discrete Founer Tronsform (DFT)

UNIT - 11 Beview of Laplace trmnsform: | aploce tansfon
Properics of Laplsce transforns, Inverse Laplace transtorms, |
the system, L
svstem behavior,

Laptace Ir

place dombin analvsis of continuous time systoms

nces, Propertics of Z-ransforms, Hagion ol
L-transborms.

EPNIT = IV £-Transfarms V-transionms of commn secle
Convergence, lnverse Z-transforms. Anilvsis ol discrete timg

AATEIT R LESENE

UNIT =V Siate space Analysis: Stare Space amalyis gnd multi-input mulli-output representation. Stae
Triotsition Matrix (STM)pand its rode. The Sampling theorem and its-impl %= Specira ol sampled

shaminls, Reconstruction: [deal interpolator, 2ero coder hald, first order hold, Allasing & s eflecy,

Teat Bonks
1. Signal & System, A ¥V Oppenheim: PHI
2 Signal & Syvatem, P Ramwsh E Seitech Publication
3. Signal &Svstem, F Hossain, Umesh Publication
. Diserete Time Signal Processing. AV Oppenheim, Pesrson Education
Reference Boiks
5. Shmials and Sestemns, by Simon Haykin aod Barey Vin Veen Wilew, 1999
B, Sehaum's Chlline of 5 amd Systems - H Hsw TMH
Signial & System, Sumani h. TMH

{ ‘.'. ll|
) e 3 s
’ . o [ s
/™ £
e i 'uv\!
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| SUB CODE L[ TP DURATION | 1A ESE | CREDITS

— —— e i [l IRC T— il B £ I

| ITO5TPCO1 | 8 | 0 0  3HOURS 30 70 3
Database Management Systems

Unit 1: Database system architecture: I3ata Abstraction, [ata Independence. Data Delinnion
Language {[231). Data Manipulation | anguasc (O Data models: | ntinyv-refsiienship model,
network model, relational and object oriented  data models, mtcaniy - consirinis. data
manipulation operations.

Linit 2: Relational query languages: Relational algebra. Tuple and domain relational caleulus,
SOL3. DDE and DML constructs, Open source and Commercial DBMS - MYSOL. ORACLE,
DB2.-SOL. server. Relational database design: Domain and data dependency. Armisirong's
axionis. Normal forms. Dependency preservation. Lossless design. Query prodessing and
aptimization: Evaluation of relational algebra expressions: Query equivalence, Join strategics,
Query optimization algorithms,

Unit 3: Storage strategics: Indices, [Brees, hushing. ransaction processing: Concurrency
control. ACIR property. Serializabiliny of SeREUEling. | ocking and timestamp based s hedulers,
Multi-version and optimistic Concurrency Control schemes, Database recovery.

Uit 4 Database Security: Authentication. Authorization and nceess control, DAC, MAC and
REBAC models. Intrusion detection, SOL injection

Ui s Advanced toniess Object oriented and object relatioial databases, Lozical datsbases,
Web databases. Distribuled databases. Data warchousing and data mining,
Text books:

I. “Database System Concepts™, 6th Edition by Abraham Silberschate, Fenry F. Korth, 5.

Sudarshan, Meliraw-Hill.

Reference books
1 “Pringiples of Database and Knowledee = Base Systems™, Vol 1 by L D Ullman, Computer
Science Press.

5 wEundamentals of Database Systems™, Sth Edition by R. Elmasri and S, Navathe, Pearson
Education

\bitehoul, Richard Hully Yictor Viani,

3 “Feundations of Databases”, Reprint by Serge

Addison-Wesley ok y
. — 4.-.“\.-‘:“ g )
] I.l '.-:."l'P‘ fr'\:';__ b & Wy
W "\ N P . Wi B/
a1 - | # 1 I’
= 4 2
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[ SUB CODE o i 'DURATION | 1a | ESE

CREDITS

3

-— 1 _.|—_._; 4
3 ‘ 0 0| 3HOURS 20 " 70 i

Formal Language & Automata Theory

3asic: machine, FSM |, Transition graph, Transition matrix, Déterministic and
nondeterministic FSM'S, Equivalence of DEA and NDFA. Mealy & Muodre machines.
minimization of finite automata, Two-way linite automata. Regular Sets and Regular Grimmirs
Alphabet, words, Operations, Regular sets, Iinite automata and reguldr expression,
MyhillNerode theorem Pumping lemma and regular sets, Application of pumping lémma,
“closure properties of regular sets,

Introduction to CFG, Resular Grammars, Derivation trees and
Ambiguity, simplification of Context free grammars, Normal Forms (Chomsky Normal Form
~and Greibach Normal forms).

finition of PDA. Deerministic Pushdown Automata. PDA
corresponding o given CFG, CFG comresponding (o a given PDA. Context Free Languages: The
pumping lemma for CFL’s, Closure properties of CFL's, Decision problems involving CFLs

Inroduction, T™M madel, representation and languages acceptability
of T™M Design of TM.Universal TM & Other modification, Church's hypothesis, composite &
iterated ™. Tu rilrg machine as enumerators. Properties of recursive & recursiy oly enumerable
languages.Universal Turing machine

P, NP, NP complete and NP hard problems.
examples of these ]3rnhle-ms like satistiabil iy |I|'I;I|_'l|_l._‘[11:§_ vertex cover proh lerm. Hamilionian nath
problem. traveling sales man prohlem, Partition problem etc.

Text books
I. John E, Hoperofi, Rajeey Motwani and Jeffrey 1, Ullman, Imroduetion 1o Auomata
Theory, Languages, and Computation, Pearson Education Asia

s 2. Peter Linz, An Introduction w Formal Languages and Awtomata, Viva Publisher

Reference books:

1. Harry R Lewis and Christos [, Papadimitriou, Ulements ol the Theory of’
Computation, Pearson Education Asia

2. Dexter C. Kozen, Automata and Computability, Undergeaduate Texts in Compiter
Science, hpringer,

3. Michael Sipser. Introduction to the Theory of Computation. PWS Poblishing.

4, John Martin, Inteoduction to Languages and The Theery of Computation, Tat
MeGraw Hill.
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SUB CODE [ I i DURATION A Esi CREDITS

ITOSTRCOA 1 1 ] 1 HOURS 10 i

QBIECT ORIENTED PROGRAMMING

IxIT1

therseeow of L 40 by
Enviremment: Program deve
Introchaction 10 vanous
Diata types. U+ as o supes

S ArELment st function p

Laer defimed data tvpes: o
names Classes & Ohgect

peratorn, Stabic (lass Me

LNEL N

Array. Pomnters Relerences & Dhe Dvsamee ASlaatinn Uhperatons

S0 Dot 1 wvpe |

L edts

Constructor S estruvion

IMSLANTIEONn, Paramels
Default Argument, Copy 4
DL

Eherbaading as preoky e palis i

Uhverloadmy (o

Cvertoading: Lreat

Increment X [ 1 L |
Ilis ¥

SO W
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UNIT IV

SRERERRERE fase Class Access Control. Inhéritmee & Protecied Members, Protected Base
Class Inheritance: Inheriting Multiple Base Classes. Constructors, Destructors & Inherituige
When ‘Comstructor: & Desiructor’ Function are Executed. Passing Paramelers 10 Base (lass
Constructors, Granting Access, Vinual Buase Ulasses

Virtual Funetions & Polyiuarphism : Virtual Function. Pure Virlual Functions, Early Vs, Lae
Binding.

UNIT Y

Working with files: File & stream. Opening and ¢losing a file, read () and write () functions,
detecting end of file.

i i ing 1 try, throw, catch sequence.
Templates and Exécption Handling: Lxception handling n Co=, Iry. THow, catch sequdric
multiple caich blocks. uncaught exceptions, catch-all eaception handler

Text Books :

Object Oriented Programming With C++ by M. P, Bhave. S A Patekar. Pearsen bducation
Ohject Oriented Programming With C+= by k, Balagurussanty

Ohbject Oriented Programming in turbo O+ Robert Lufore,

Reference Books :

Programming with €=+ by [2. Ravichandan

Programiming with C++{505) by Hubbard:

! P
2 /
Scanned by CamScanner
#1000A0 &TAOO TT % N DITUAAEIEOUTY% TOOADOATAOOOEEDT 3EEIT SACAITD TATO H#OEOROEA 7)) §ptpsaq



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


aile ReaffEnea

#ifem 2000 7 25 3 s vty A o)

FT, RaTgR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
[\ Ceatral Bt Etaiched by e Ceatral iversiries Act D005 No. 25 o 2009

Koni, Bilaspur - 495009 (C.G.)

SUB CODE TtlTTe | DURATION
i

ITOSTPE11 =37 0|

0 3 HOURS

ESE CREDITS

30 70

SOFTWARE ENGINEERING

LINTTIESoiware Ensmedning — Wit is sofware, Chitmcterstics of

Software Development Life Cyele, Software Pracess Models -

RAD model, Ineremental model, Component Based Revelopment Model, Fourth

UNIT I Software Requirement Specification-Problem Asaly
metfcsamanitoring and control

UNET 11 Syatem Design - Problem portisning, abstraction

verification, metrics.

ENET IV Coding: Top-down and bottom-up structured prage:
style. internal documentation, veri fication, Metrics, Monnoring

UNFT ¥ software testing - Software Testing fundamentals, [31;
path testing, A strategic Issues; Types of Testing-Unit testii
system Testingsoftware metrics, software evaluation, software

Text Books:

I.
2

Software Engg. Pressmen
Soliware Engg, Pankaj Jaloge
Reference Books:

3. Software Engp. Shaum's Outline Serics
4. Fundamentals of Software Engineering, Rujib Mal

soltware, Application of soffware

Lingsar Sequential model, Prototype n

Liengraiion Te

si5, Requirement Specification, Validatior

tospedhivwn and bottom-up desien, Stroct

approach, Cuupling and Cohesion.Functional versus Cbject ariented approach,

desion speci feation ar

mmng, imformation hiding, pr

and Control

ick Box Testing, White bo

Integration testinge. vabidation

: mamtenance & reliability
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r SUBCODE | L | T [ P | DURATION A Esl CREDITS
T osTPEN | 3 | 0| 0 3HOURS | 30 70 3

EMBEDDED SYSTEMS

UNIT 1 Imtroduction of Fmbedded sy st

An Embedded sviteny, processor in-system, Hardware units, Software emibedded inshsioms
Embedded systems, Embedded Systems-Un=Chipi SOC ) and Y L3l cireuin

setural units in o Provessar, Progessor seloaiion o

UNIT 2: Processor and memary Orvganization =0
an embedded system, memory devices, memaory selection for an embedded system, allocation of memor

o programme segments ahd biocks and momory map of a system. direct me
Processor. memaries and 10 devices,

USIT 3: Deviees and Bases for Device Semwark

O devices, Timer and counting devices, Serial communmication wsing 1707, AN

buses. between the networked multiple devices, Host syatem or Complies firalle
between the networked FO multiple devices using the FRALRC ], PCIEX and advanced bused.

UNET 4; Deviees Derivers amid Interrupts seevice Mechanism

Device. drivers, parallel port device drvers i asystem, serial por device drivers:in o systom, Levice
driversfor Internal programmable timing devices, Imterrupt Servicing (Handlingd Mechanesn @t
periods for contexi-switching deadling dnd imterrupt latency

UNIT 5 Hardware-Software Co-design in Fmbsesddial =xstem

Embedded: Svitem project management, Tibwe desipn and co-design s Syaie

AR embcidiiod sValgim. Usesod

development process. design cyele i the develd

systems or f1s emulator and in-circul emulatar (ICE), e

embedded system. use of scopes and logic analysers

far system Nardwire 1esis, Fsbuters 1 dimid

system design.

Text Book -
I. Embedded Systems {Architcciure, programming and design) by Ruj Kamal Tata

MeGraw=Hill Publishing Company Limited
Reference Book . o
2 Embedded systems design by RijeshwarSingh .Dhanpat R publications.

-
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Complier Design

om regular expressions o finile automata,

Context-free languages and grammars, push=down. automata,
LL(1) gram-mars and top-down parsing. operator grammars, LR(O), SLR{1% LRI} LALRCD
-grammars and H'n.luﬂ‘ﬁ-up parsing, ambigoity and LR parsing, LALR(1) parser generator {yace,
bison)Semantic Analysis: Attribute grammars, syntax directed definition. evaluation and flow of
attribute in @ synlax trec.

m lts steucture, symbol attributes and  management.  Run-time

‘environment: Procedure activation, parameter passing: value returm. memary allpeation, and
seope.

Translation of different language features, differem
types of intermediate forms, Code Improvement (optimization); Analysis: control-flow. data-
flow dependence ete; Code improvement local optimization. global optimization, loop
optimization, peep-hole optimization ete,

_\rchiwctum dependent code improvement: instruction scheduling (for pipeline), loop
optimization (for cache memeory) ete, Register allocation and target cocle generation: Advanced

topics: Type systems, data abstraction, compilation of Object Oriented features: and non-
imperative programming languages,

Text Books:

1. AN Aho, Ravi Sethi, 1.D.Ullman, Compilers tols and Techniques, Adldison Wesley,

2. D:M.Dhamdhere. Compiler Construction-Principles and practive Maemillan, India,
Keference Books:

3. Tremblay 1LP. and Sorenson, PG, the theory and practice of compiler writing, Mc Griw Fil.

4 Waite W.N, and Goos G.. Compilér construction” springer verlig

-

.-"’/- '\ *‘../ .n"!-l ) #
f..-'—u . L/ @,,,— : :/R;( I: S
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Computer Networks

UNIT | - Introduction: 081 and TCP/IP Relerence models, Function o layers, Network

Topologies, Categories of Network - LAN, WAN, MAN, Line Configuration, Transmission Mades,
Networking Devices.

UNIT Ii - Data link layer: Design issues, framing, error detection and conection, CRC, Hamming
Code Method, Elementary Protocol- stop and walt, Sliding Window, HDLC, Ethernet, CSMA/CD

UNIT Il - Network Layer: Design Issues, Forwarding and Routing, Virtual Circuit and Datapram
Networks, shortest path routing — Dijkstra’s algorithms, Link State Routing, Distance Veclor
Routing, Internet Protocol {IPY, Hieranchical Routing = RIP = OSPF - BGP

UNIT IV - Transport Layer: Transport Layer Services, Transmission Cantrol Pratocol, TCOP header,
3'way Handshake, UDP, UDP header, Difference between TCPand UDP, Reliable Data Transter —
Ga Back N and Selective Repeat,

UNIT V - Application Layer: Principles of Nelwerk Applicatians, Eneryption, Compressian,
Cryptography: Substitution and Transpesition Ciphers, Data functions: translation, Encryption
standards (DES), RSA, Email, World Wide Web. file transfer protocol [ NeiE TITR.

TEXT BOOKS

1. Data Communications and Networking = Behrouz A, Forouzan, TMH.
2. Computer Networks — Andrew 5 Tanepbaum, Pearsan Education/BHI
3. Data and Computer Communication by William Stalling {Pearson Education)

REFERENCE BOOKS

1. An Engineering Approach to Computer Metworks-S.Keshav, 2nd Edition, Pearson
Education.

2. Understanding communications and Netwaorks, 3rd Edition, WA, Shay, Thomson

Computer Metworking by Ed Tittel (Schaum's series) {(TMH)

4.. Comet, “"Computer MNetworks and Internets with Intermet Applications”, Pearson
Education,

(=5}

#

\
Lot o 2 I'_\;\‘b =

Q%*" E‘Sa,\’ 5 p
= .f*". y ] fr‘\ |/
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COMPUTER GRAPHICS

fevices, Raster scan & Random scan svs A& Bresenhams Line drawing Algoritho. Mid-Paint
&mmma drawing Algorithm. Midpoint ellipse generating algorithin, Clipping: Sutherland

Caim_'_i L|ﬂu’:ﬁ‘.‘lf'ppm,gﬂ 'I'*ulv,gan clipping: Hodgeman-Sutherland & Weiler-Athoerion polygon clipping.2-D &
3  Transformation.

Fmime. parabola, Bezier Curves-Need for cubic parametric eurves <t

'ci ﬂ mmmuty, Generation though Bemsiein polynomials, Condition for smooth joining of 2 segments,
E‘mm' Hull pmpen;.. mepime Curves: Knot vectors-uniform and open uniform curves, Uniform,

Periodic B-splines, Open B-splines, Uniform Besplines, Non-uniformB-splines, Rational B-splines. Beta
splines.

Fplane (including oblique view ), Perspective prajection-1, 2 and 3 Vanishing
pmms. Reconstriction of 3-D images. Hidden' Surfice Removal: Back face removal, | loating Horizon
methcu:l for ¢unred l:lbjeth Z-Bufler or Depth Buffer Algorithin, Painers algorithm (Depth sorting
mmod) Binary space partitioning trees, Sean-ling algarithi, Warnock's algorithim.

!‘Imud Area Primitives|lumination model for diffused & specalar reflection, Computing. reflection

vector,Gouraud and Phog Shading, Texture mapping. Bump mapping. Handimg shadows, Radiosity
Lamberts Law. Basic element, Modeling transparency. Visualization of data sets, volume rendering,
Colar issues: Additive, Subtractive primaries.Filled Area Primitives

Fractals: self-similar fractals-fractal dimension, Gepertion of Termin=-random midpoint displacement
‘sell”—s.qu:lrm,g fractals. %nlqd’v!ndumb Cieneration throtgh siveep teehnigues, Constructive sold geometry,
B representations. Octrees, Ray Tracing & their Theory, Animation: In-between wsing - retation and
wranslation, Procedural animation, Marphing, Motion Contrel (Key framing)
Text Books:

. Computer graphics, Hearn and Buker, PHI

2. Computer Graphics: Foley. PE-LPE,
Reference Books:

1. Peecedurst Elemens of Computer graphics, Rogers, MeGiraw Hill

2, Computer praphics, Haringions 5., MeGraw Hill

3. Compuer Graphics, Schoum Serics, —_
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WIRELESS & MOBILE COMMUNICATION

UNIT-1 INTRODUCTION TO MOBILE & WIRELESS DEVICES:

Mobile and Wireless Devices, Simplified Reference Model; Wireless Transmission, Frequencies for
Radio Transmission. Regulations, Technology ; Cellular Systems, Specialived MACTSDMAL FOMAL
TDMA; CDMA.

UNIT-1Il TELECOMMUNICATION & BROADCAST SYSTEMS GSM:
Satellite Systems, Applications, GEG. LEO, MEO, Routing. Locatization, Handover; Hroadcast Systems,
Eyelic Repetition of Data, Digital Audio Broadcasting.

UNIT-IT WIRELESS NETWORKS Wirchess LAN:
IEEE ROZ 1T HIPERDAN "Wircless ATM. Senvices. Relerence Model, Functions, Handover, Location
Management. Addressing, QOS,

UNIT-1V MOBILE NSETWORK AND TRANSPORT LAY RS

Mabile Network Layer: Mobile 1P, Transport Laver; Traditional TCP. Indirect 10 P, Snooping
Mabile TCP: Fast Transmit/Fast Recovery, Transmission/Time Out Freezing, Selective Retransmission.
Transaction Oriented TCP.

UNIT-V: Mobile Ad Hoe Networks (MANETS)

Properties of a MANET, spectrum of MAKE | applications, rodrtings aned various routing
algorithms; security in MANETS. Protocols and Tanols: W ireless Application Protocol-WAP
Bluetooth and J2ME.

Text Boak
L. Mobile Communications = Schiller, Jochen: 2nd Indian Repring, Pearson Education Asia-Addison

Wesley Longman PTE Lu

Reference Books:
| MoBile Dat Wireless LAN Technologics— Dayem, Rifaat Ac Prentice Hall Intemational
3 The Essential Guide To Wirelsss Communication Applications — Dornan, A st Inchiun Reprint

Pearson  Education Asin \I\_
pa r;\x
\.
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MICROPROCESSOR AND INTERFACE

UNIT L: Architecture of Microprocessors

Architecture of 8085 Microprocessor.Architecture of BOR6 Microproeessor Signatsand pins of
ROR6 microprocessor

UNIT 2: Assembly Language of 8086
Description of Instructions, Assembly irectives Assembly, Sofiware Programs with Aldgorithms
UNIT 3: Interfacing with RO86

Interfacing with RAMs, ROMs along with the explanation of timing diagrams. Interfacing with
Peripheral ICs like 8255, 8254, 8279, 8259 eic, Architecture of 8087, Imerfacing with 8086,

UNIT 4: Architecture of Micre controllers

Architecture of Microcontroller, Family members. Microcontroller Resources, Architecture ol
2051 Microcontroller, Internal External memories, Counters & Timers, 5y nchronous Serial-Cun-
Asynchronous Serial Communication LUSART Interface in Intel BOS1. Interrupis,

UNIT 5: Assembly language of 3051

Basic Assembly Language Programming in 8051, 8051 family Microcontrollers Instruction set.

TEXT/REFERENCE BOOKS
1. Advanced Microprocessor and peripherals by h M Bhurchandi and A K Riy, MeGraw
Hill Edueation { India).
2. Architecture programming, interfacing and system de ~.|u-1 by raj kamal pearson

education. _|\ o
fe v ] \'i =
;:L\‘-,._\.‘ Ly \ ‘\C\ ! _
e v =i ’ ."‘,K'.. /
: L it ol el

M ‘;:/ }
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WEBTECHNOLOGY & E-COMMERCE
ENIT )
Fundamentals of Web: History of the Web, Growth of the Web in post decade; Web Tunttion
Security aspects on the web, Computational features encompassing the Web. W orking Web
Browsers, concepts of search Engines. Seirching tha Woh 8 e Seies

UNIT I

HTML: - Introduction. . content positioning 1ML eontent. Laver phieet L landling cvents using
localized seripts. Animating imagessEEESIEESEETEME abie SRR L aseacding stvle
shects,

UNIT

Active Server Page( ASP) Introduction . Internet Information System , Basie mathentication
active server page, asp objects | server objects | lile system ohjects . sesston accessing database
with an ASP page. ereate an ODBC ADO connection object: common methods & Propertics
events , ADO record set object,

UNIT IV . .
NI Introduction, difference between XML & HTML, building apphication with ML, XM
schemas. DTD & XSLT,

UNIE Y . .
Security of E-Commerce transactions, I-Commerce models- 321, B2C. review ol eryprographic
tools. authentication,signatures, abservers, anony mity, privacy. tractability. key centification,
managementete. DL, Payment protocols and standards. smartcard, e-card, e-wallen weehnalogies,
electronic money and ¢lectronic paynent syslems.

Text Books:

1. Minoli and Minoli, Web teehnology and Commerce. M
2. Web Technology, Achyut Godbole, Aul Kahate, 1'NH

3. Principles-of Web Design. Sklar, Cengage

4. Electronic Commieree, Schneider, congage Liirn

5. The E-Business revolution. Dani¢l Amar, PHI

Reference Books:

6. E-Government, Satvanarayana, PHI

7. E-Commerce, Greenstein, TMIH

#. Koisur David : Electronic Commirce, Microsolt

¢ Ravi Kalakota ; Frontiers ol Electionie commerse . N i
oty J':I'\_ % ! 1:“ "‘:‘.
\‘h‘; | [ [ \
y e o O \ \ |/
[ 5 '\‘I. ":I "
& 2 . A
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QUEUEING THEORY

Discrete and continuous random variables — Moments — Moment gonerating  funetions
Binomial, Poisson, Geometrie, Uniform. Exponential. Gamma and Normal distributions.

Tnint distributions = Margzigal ‘abd conditional

distributions - orrclation and & Linear regression — Transformation of random

variahles.

ST, - Siovionary process — Markoy process - Poson
process — Discrete parameler Markov chain — Chapman Kolmegorov equations — Limiting
distributions.

—-iuri{u\-ian queues — Birth and Death processes — Single and

multiple server queueing models ~Little’s formula -Quenes with finite waiting rooms — Queues
with impatient customers & Balkingand reneging.

—Fiullw source models — MG/ queie = Pollagzekkhinchin

formula = MAY L and MBS asspecial cases Series gueues— Open Jackson networks,

TEXT BOOKS:

1 e Q0. “Fundamentals of applicd Probability and Random Processes”, Elsevier. 15t Indian Reprint,
2007
2. Giross, D.and Harris UM, rundamentals of Queneing Theony™. WilkeyStudent editon 2004,
REFERENCE BOOKS:

1. Roberied, “Compuier Networks and Systems: Onpeving Theory and perfomunce
evaluation” Spenger. 3RdEdition, 2006

2 Taha HLA. “Openations Research™, Pearvon Education. Asio, 87 Edition, 2007,

T Trivedi K5, “Probability and Staristies with Reliahility. Queticng and Computer
Scienoe applications™, John Wiley and Sons, 2nd Edition. 202 F‘L _ |

"k f F; '|
a8 &)
>~ o S

o A

&
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Image processing

Unit LMigital hvage Fundamentals-Flements of visual perception, image sepsing and acguisiinm
image samplhing and quantization. basic relationships between pixels — neighby whood, adjaceincy,
connectivity, distance measures,

Unit 2 mage Prhancements and Filtering-Giray level wansformations, histogramequalization and
specifications. pixel-domain smoothing filters — lingar and order-statisues. pixel-domain
sharpening filters — first and seond derivative, twi-dimensional DF anud 118 inverse! frequency
domain filters — low-pass-and high-pass:
Unit 3 Color Image Processing-Color muodels RGE. YUV, HSL Color transtormations— formulation,
color complements. color slicing, tone andd color corrections: Color image smoothing and
sharpening; Colar Segmentation,
Unit 4 Image Scgmentativ- Detection of discontinuities, edue linking und boundarydetection.
thresholding — global and adaprive, region-based sepmenlation.

Unit § Image Compm:isinn-Hr.:d:.lmi;:nc_x—-uuur-pi.m and psycho-visual: | oaslesscompression
predictive; entropy; Loss compression- predictive and wansform coding: Discrete Cosine
Transform: Still image compression wuundards — JPEG and JPEG-2000,

Text Books: - b

1RO, Gonzalez and RE, Woods, Digital Image Processing. Second Fdition, Pearson
Education 3rd edition 2003 ‘
2. Anil Kumar Jaimn. Fundamentals of Digital Image Processing, frentice Hall of India.Znd
edition 2004

Reference Buoks:

3 Murat Tekalp , Digial V ideo Processing!” Prentice Padl, 2id cdition 2013
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GRID AND CLOUD COMPUTING
- MIYE — _—
Cloud Comprting, Cloil Areniecaime: Cliwd Storage. Advantages and Disadvanages of
Cloud Computing, Companies  nthe Cloud  Today, Cloud  Services, Web-Based
Application. Ubiquitous  computing. On-Demand Computing.Cloud  Computing - for
theCommunity, Collaborating on Group Projects and Events, Cloud Computing for the
Corporation.
UNIT 1
Infrastructure 85 & Serice Introduction. Virualization, Client and Server. Slorage.
RAID. IBM SAN. Infrastructure creation, [Dlastic Computing:  Amazon ko2,
Computation Services, Case Study.
UNIT I
Platformas a Service: Microsoft AZLURE. Google App Engine, Amazon Web Serviees.
IBM Clouds: Software as a Service, [BM Websphere Cast Irin, Case studies
ENIT IV
Mapleduce, G5, Hadoop., HDFS.Bigdata.  business perspectives,  [HM
InfosphereBiginsizht, Analytics of BigData, Infosphere Stréams,
UNIT Y
Grad Computing. History, Definition, Tyvpes. Architecture and GoalsApplications wnd
Challenges of Grid Computing, Prov iders of Grid Computing. 1BM Globus Toolkit, Grid
Security Infrastructure, Open Girid Service Architecture,

Text Books:

1. Michael Miller, Cloud Computing: Web-Based Applications That Change the Way You Work
andCollaborate Online, Que Publishing, August 2008,

\ . * e e S e ¢ T B L
2. Haley Beard. Cloud Computing Mest Practices for Managing and Measuting Processes for On

demandComputing.
Reference Books

3 VikrorsBerstis . Grid Computing © IBM Red Book
4 Understanding Bigdata. by Paul (. Zikopoulos etal MeCirmwl il

5. Sintroduction to CGrid ¢ ‘omputing with Globius?, Luis Pepreiri el M. 1M I{;:;I I3k

DN T
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MULTIMEDIA SYSTEM
UNIT I iradaetion to Multimedia System: An oyerview of multimedia system and media siresims

architecture and components, ssnchromization & gquality of service (1 I,

N2 e ard S acquisition, simpling and quantization. human speech. digital model
of speech production, analysis and synthesis, pavehomcaustics, low bit rmie speech compressiom, MPEG

atdio compression.

NI 3 e ananvies: image acquisition and representation, bi-ievel image EOMpREsHON
standards: AT (Formerly CCTTT) Group 111 and 1V standards, IPEG image compression standands,
NIPEG. HL2Z6HAVC video compression stindards, Transending

LINIT 4 Mulimediz Conmunication: b undamentals of dais communication-and perworking,
Bandwidth requirements of different media, Real time coristraints: Tatency, video data rate, muttimedia

over LAN and WAN, Multimedia conferencing, video-on-cemand broadcasting issues,

UUNIT 3: Hypermedia Presentanon: A uthoring and publishing, Linestr snd non-linear presgntation
Sgructiring Information, Different approaches of authoring iy permiedia documents. Hypes et dinta

models and standards,
Text Book:

1. Jeiry 1. Gibson, Toby Berger. fom Lookabaugh, Dave Lindergh dnd Richard L. Baker

H 1 1 i o1 I e - i 2
Digital Compression for Multimedia: Principles and Standards Llsevier. 2004,

3. Ralf Steinmetz and Kilam sighrstedt. Multimedia: Computing. Communications, and

Application, Prentice Hall. 1995,
Reference Book:
3. Khatlid Savood Introduction 1 Dt Compression 3rd Ldition, Elsevier, 2006

X - & v R TR Hep AL | 7
4. Asit Dan and Dinkar Sitaram Multimedin Servers Elsevier. 20 ,‘|I‘ *

e SR : |
."f‘ = I\J \ \Y:: \.l {
I(E Pl ) | "J‘
s Y L av
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Specch and Natural Languuve Processing
BNEIRINSOURIN Diology of Speech Processing: Place and Munner of Articulation: W
Boundary Detection: Argmax based computations: HMM and Speech Recopnition

UNIT 2 Words anmtd Word Forms: \1l-r1?i1ll|\*'='_~ fundamentals Morphological Dijversity of
indian Languagcs NMorpholosy Paradigms: Finite State Maching Based Morphology: Au
Morphology' Learning; Shallow: Parsing: Named Entities; Maximum Entropy Models: Rundom
Fieles. ’

EENTE S SERCTRGERT hcories of Parsing, Parsing Algorithms: Robust snd Scalable Parsing o
Noisy “FText as m Web documents: Ivbrid of Rule Based and Probabilistic Parsing: Scope
Ambiguity and Attachment Ambiguity resolution

EISERSENIEARING : -cxical Knowledge Networks, Wordnet Theory; Indian Language Wordnets
and Multifingual  Dictionaries; Semantic Roles: Word Sepse Disambiguation; WSD and
Multilinguality: Metaphors: Corefercnces.

UNPISSRBRCRnnNSY Sentiment Analysist Text Entailment: Bobust and Scalable Machine
Translation; Question Answering. in Multilingual Setting: Cross Lingual Information Reirfeval
{CLIR).

Text Books
1. Allen, James, Natwral Language Understanding, Second Edition, Benjamin/Cumming
99,
2. Charninck; Eugene, Statistical Language Learning, MIT Press, 1993
Reference Books
3. Jurafsky, Dan and Martin, James, Speech and Lonyuaire Processing, Second Edit
Preatice Hall, 2008,
4. Manning; Christopher and Heinrich, Sehutze; Foundations of Statisticn] Naitural

Language Processing, MIT Press, (9499 = M 2
-~ | i, A L=
: QW
T W
o - i 1 .
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[TO6TPE3Y | 3 |0 o | 3HOURS | 30 70 3

Ciraphy Theory

i phs, isamaorphismg subgraphs, matns representations degree, aperstion
on-graphs, degrees oS,

Connected graphs and shortest paths: Walks. trails. paths, conmected graphs, distance, cut.
vertices. cut-edges, blocks: weighted graphs, conneetivity, Dijkstra’s shortest path algorithm
Flovd-Warshall shortest path algorithm

—ﬂ-:lcr'?mtinns. number of irees, minimum spanning frees
n: Bipartite graphs, line graphs, chordal graphs

‘limrmwrizaﬁm. Fleury"s algorithm, chinesi-postmanprobiem

oMecessry conditions and sullicient conditions

hions. metchings in hipartite graphs

roaration algorthms

_h“’mmif pumiber and cligues, greedy colorng algorithm, colorng vl chosdal

graphs, Brook’s theorem

Juptu-Vizing theorem, (lass-| praphsand class-2 griphs, eiquitable edyge-
coloring,

asic concepts, Fulers formuly, palyhedrons ond planar graphs, charaeinzahions:
'planarity testing, S-color-theorem Directed graphs: Directed graph. underlying graph, oudegnee
in-depgree; connectivity, arientation, Eulerian directed wraphs, Hamilton directed graphs,
tournaments

References:

Text Books: _

[ LA Boidy-and U 8. R:Mury: Graph Theory and Applications {

Freely downloadable from Bondy's website; lnmu__-llc-llulniy }

2 D West: Introduction 1o Graph Theory, Prentive-Hall of

Indi/ Pearson, 2009 ( atest impression)

Reference Books:

1. 5.4, Bondy and U.S.R Murty: Graph Iheary, Springer, 2008

o _R,[}i.::.:u;l: Graph Theory. Springer| low prive edition) ,!1HJII; -\.II‘ .‘-\‘.I /
~T AR/
\“:f > J \OW/
A ”~
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INTERNETWORKING AND NETWORK PROGRAMMING

UNITI
Networkmg & TCOPAP: Protocols, Network architecture, IPvd & IPvé address struetures,
Subnetting and 1P Addressing, Transpart laver: TCP 7 UDP Ports. Sockets.

UNIT I
Internetworking: Routing and Swilching. basic switching concepts and the operation of
Cisco Switches and Rouer, STPOVEAN, PVSTP 1P Routmg-TechnologiesT Cisco 105
QSPF. EIGRP, DHCP, ACL, NAT, SNMP,

UxIrm
Sockel Programming: Creating sockels, Posix data type, Socket addresses. Assigning
address 10 a socket, Programming Applications: Tune & date rowtines, Chat, Email, Web
server working method & progranumning.

UNIT IV
Berkeley Sockets: Overview, sockel address structures, byte mamnipulation & address
conversion funclions, elementary socket system calls - socket, comnnect, bind, listen,
accept, fork, exec. close. 'O asynchronous & multiplexing models.

UNIT V
APLs & Winsock Programming, ASP. Java network programming, RMI, JSP, CORBA,
HTTP server, FTP server, CGl programming.

List of Books:

1. Behrouz A. Forouzan: Data Communications And Networking, TMH

Todd Lammle: CONA Routing and Switching Study Guide, SYBEX

Steven W.R: UNIX Network Programming, PHI (VOL L& II)

Window Sacket Programming by Bobb Quinn and Dave Schutes

Ettiotte Rusty Harold: Java Network Progranmming, O'Reilly

LA b el b
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[ TI7TTPCO2 |3 J0 [0 |3hours

| 40 60 i |

WIRELESS SENSOR NETWORK

UNIT 1= FUNDAMENTALS OF SENSOR NETWORKS

Introduction to compueter and wireless sensor networks . Motivation for a network of Wireless
Sensor nodes- Sensing and sensors-challenges and constraints - node architecture-sensing
subsystem, processor subsystem-communication mterfaces- prototypes, Application of Wireless
SENsOrs

UNITII- COMMUNICATION CHARACTERISTICS AND DEPLOYMENT
MECHANISMS Wireless Transnussion Technology and systems-Radio Technology Primer-
Avallable Wireless Technologies - Hardware- Telosb, Micaz motes- Time Synchromzation-
Clock and the Synchronization Problem - Basies of time synchronization-Time svnehronization
protocols - Localization- Ranging Techniques- Range based Localization-Range  Free
Localization- Event driven Localization

UNIT - MAC LAYER Overview-Wireless Mae Protocols-Charactensties of MAC protocols
i Sensor networks — Contention free MAC Protecols- characteristies- Traffie Adaptive Medium
Access-Y-MAC, Low energy Adaptive Clustering - Contention based MAC Protocols- Power
Aware Multi-Access with signalling

UNIT IV ROUTING IN WIRELESS SENSOR NETWORKS

Design Issues i WSN routing- Data Dissemunation and Gathering-Routing Challenges in WSN
- Flooding-Flat Based Routing - SAR, Dwected Diffusion, Hierarchical Routing- LEACH,
PEGASIS - Query Based Routing- Negotiation Based Routing- Geographical Based Routing-
Transport layer- Transport protocol Design issues- Performance of Transport Conirol Protocols,

UNIT V - MIDDLEWARE AND SECURITY ISSUES WSN middleware prineiples-
Middleware architecture-Existing middleware - operating systems for wireless sensor networks-
performance and traffic management - Fundamentals of network secunity-challenges and attacks
- Protecols and mechanisms for security,

REFERENCES

I. Waltenegus Dargie, Christian Poellabaver |, “Fundamentals of Wireless Sensor Networks,
Theory and Practice™, Wiley Senes on wireless Communication and Mobile Computing, 2011

2. Kazem Sohtaby, Daniel manoli . “Wireless Sensor networks- Technology, Protocols and
Applications™. Wiley InterScience Publications 20110

3. Bhaskar Knshnamachan |, * Networking Wireless Sensors”, Cambridge University Fress, 2005
4. C.:S Raghavendra, Krishna M.Sivalingam, Taiebznati , “Wireless Sensor Networks™, Springer
Selence 2004,
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bir )

IT7TPEL 3|1 [0 |4hous 40 60 -

COMPILER DESIGN

exical Analyzer: Role of Lexical Analvzer, Specification of tokens, Recognition of i.ﬁkeus
Regular expression, Finite automata. from regular expression to finite automata transition

diaiﬁls. Implementation of lexical analyzer Tool for lexical analyzer LEX, Error reporting.

ANALYSIS AND PARSING TECHNIQUES: Context free grammars, Boltom-up
parsing and top d:ﬂ'."-'ll pa.rsmg Top down Parsing : elimination of lefl recursion, recursive
descent Up Parsing : Operator precedence pamng. LE
parsers.
parse tables for Ambigunous grammar, the parser geperator — YAC
and bottom up parsing,

Synl!stze! nn! I!!lﬂnig a!!ules. !eme ey gmpll, !.uustmchm of syntax trees, bottom up

and top down evaluation of attributes, Sattnbuted and L-attnbuted defuutions Postfix notation;
Three address codes, quadruples, triples and indireet triples, Translation of assignment
statements, contrel flow, Boolean expression and Procedure Calls.

..error recovery i top down

RUNTIME ENVIRONMENT: Storage organization, aclivation trees, dctivation records,
allocation strategies, Parameter passing symbol table, dynamic storage allocation,

CODE OPTIMIZATION & CODE GENERATION: Basic blocks and flow graphs, Optimization
of basic blocks, Loop optimization, Global data flow analysis, Loop mvanant computations,
Issue in the design of Code generator, regisier allocation, the target machine, and simple Code
generator.

Text Books:

1. Compilers-Principles, Techmiques and Tools, Alfred V. Aho, Ravi Sethi and Ullman J.D.,
Addison Wesley, 2 nd Ed. '

2. Prineiple of Compiler Design, Alfred V. Aho. and J.D. Ullman, Marosa Publication.

Reference Books:

|. Compiler design in C, A.C. Holub, PHL

2. Compiler construction (Theory and Practice), A Barret William and R.M. Bares, Galgotia
Publication.

3. Compiler Design. Kakde.
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[ TTTTPEI3 3|1 |0 |4hous 140 60 |4 |
ADVANCED COMPUTER ARCHITECTURE

UNIT 1 : FUNDAMENTALS OF COMPUTER DESIGN

Review of Fundamentals of CPU, Memory and 10 — Trends in technology, power, energy and
cost, Dependability — Performance Evaluation

UNIT I INSTRUCTION LEVEL PARALLELISM

LY concepts — Pipelining overview — Compiler Techmeues for Exposing [LP — Dynanue Branch
Prediction — Dymamic Scheduling — Multiple instruction Issue — Hardware Based Speculation -
Statie scheduling - Mulu-threading ~ Limitations of ILP — Case Studies,

UNIT 1 DATA-LEVEL PARALLELISM

Vector architecture — SIMD extensions — Graphies Processing units - Loop level parallelism.
UNIT IVITHREAD LEVEL PARALLELISM

Symmetric. and  Distibuted Shared Memory Arclutectures —  Performance Issues -
Synchrenizaton — Models of Memory Consistency — Case studies: Inmtel 17 Processor, SMT &
CMP Processars

UNIT V : MEMORY AND 'O

Cache Performance — Reducing Cachie Miss Penalty and Miss Rate — Reducing Hit Time — Mam
Memory-and Performange - Memory Technology. Types of Storage Devices - Buses - RAID -
Rehability. Avalability and Depéndability — VO Performance Measures.

TEXT BOOK:

& John L Hennessey and David A Patterson, “Computer Architecture A Quantitative Approach”,
Morgan Kaufmann/ Elsevier. Fifth Editon, 2012.
REFERENCES:

« Km Hwang and Faye Briges, “Computer Architecture and Parallel Processing™, Me Graw-Hill
Intemational Edition, 2000,

« Sima D, Fountain T and Kacsuk P, "Advanced Computer Architéectures: A Design
Space Approgch”, Addison Wesley, 2000.
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[ TITTPEL4 31 |0 |4hous 40 60 |4 |
BIG DATA

UNITT

CONCEPTS OF BIG DATA: Concept of Big Data Platform - Evolution and Challenges of
Conventional Systems - [ntelligent data analvsis — Namee of Data - Anaiytic Processes and Tools
- Amalvais vs Reporung - Modem Data Anabvtic Tools- Apphications of hig data,

UNIT LI

MINING DATA STREAMS Introduction To Streams Concepls — chamctenstics, Stream Data
Model and Architecture - Stream Computing - Sampling Data in a Stream ~ Filtering Stréams -
Counting Distinet Elements in a Stream - Estimating Moments - Counting Oneness in a
Window -~ Decaying Window. Role of high speed mass storage.

UNIT I

HADQOP: History of Hadoop- The Hadoop Distributed File System — Components of
HadoopAnalyzing the Data with Hadoop- Scaling Out- Hadoop Streamung- Map Reduction
Working - Anatomy of a Map Reduce Job run Failures-Job Scheduling-Shuffle-and Sort — Task
execution - Map Reduce Types and Formats- Map Reduce Features,

UNIT IV

HADOOP ENVIRONMENT: Sciung up a Hadoop Cluster - Cluster specification - Claster Sctup
and Installation - Hadoop Configuration-Secunty n Hadoop - Administenng Hadoop -~ HDFS -
Momtorng-Mantenance-Hadoop benchmarks Hadoop i the cloud.

UNITV

FRAMEWORKS: Applications on Big Data Using Pig and Hive — Data processing opérators in
Pig — Hive services — HiveQL - Querving Data in Hive - fundamentals of HBase and
ZooKeeper. Visuahizations - Visual data analysis techmques, mieraction technsgues:

Texi Books:

1. Michael Berthold, David J. Hand, “Intelligent Data Analysis™, Springer, 2007.

2, Tom White * Hadoop: The Definitive Guide” Third Edition, O'reilly Media, 2012,

3. Anand Rajaraman and Jeffrev David UllmanMining of Massive Datasets”, Cambridge
University Press, 2012,
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MOBILE COMPUTING
UNIT 1INTRODUCTION

Mobile Computing — Mokale Computing Vs wireless Networking - Mobile Computing
Applications — Characteristics of Mobile computing — Structure of Mohile  Computing
Application. MAC Protocols — Wireless MAC Issues — Fixed Assignment Sehemes — Random
Assignment Schemes - Reservation Based Schemes.

UNIT I MOBILE INTERNET PROTOCOL AND TRANSPORT LAYER

Overview of Mobile 1P Features o Moebile T Key Mechanism m Mobile TP - Toute
Optimization, Overview of TCP/IP - Architecture of TCP/IP- Adaptation of TCP Window -
Improvement in TCP Performance.

UNIT U MOBILE TELECOMMUNICATION SYSTEM
Global System for Mobile Communication (GSM) — General Packet Radio Service (GPRS) —
Universal Mobile Telecommunication System (UMTS).

UNIT-11T WIRELESS NETWORKS Wireless LAN:
[EEE 802.11, HIPERLAN. Wircless ATM, Services, Beference Model, Functiens, Handover,
Location Management, Addressing, QOS.

UNIT-V MOBILE SYSETEM DEVELOPMENT & SUPPORT:

File Systems: World Wide Web, HTTP; HIML: System Architectures; WAP: Architecture,
Wireless Datagram Protocol, Wireless Transport Layer Secunty, Wireless Transachion Protocol,
Wireless Session Protocel, Wireless Application Environment.

Text Book
I. Mobile Communications — Schiller, Jochen; 2nd Indian Reprnt. Pearson Edecation Asa-
Addison Wesley Longman PTE. Ltd.

Reference Books:
. Mobile Data Wireless LAN Technologies — Dayem, Rifaat A Prennece Hall
International.
2. The Essential Guide To Wireless Communication Applications — Dornan, A.; 1st Indian
Reprint, Pearson  Education Asia.
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SOFTWARE ARCHITECTURE

Unit-1

Basic Concepts: Concepts of Software Architeeture, Models, Processes, Stakeholders.
Deslgning Architectures: The Design Process, Architectural Conception, Refined Experience in
Action: Styles and Architectural Patterns, Architectural Conception in Absence of Experience.
Unit-2

Connectors: Connectors in Action: A Motivating Example, Connector Foundations, Conneetor
Raoles. Connector Types and Their Vanaton Dimensions, Example Connectors.

Unit-3

Modeling: Moedeling Concepts, Ambiguity, Accuracy, and Precision, Complex Modeling:
Mixed Content and Multiple Views, Evaluating Modeling Techniques, Specific Modeling
Technigues.

Unit-3

Analvsiss Analysis Goals, Scope of Analysis, Architectural Concem being Analvzed, Level of
Farmality of Architectaral Models, Type of Analysis, Analysis Techniques.

Implementation and Deployment: Concepts, Existing Frameworks, Software Architecture and
Deplovment, Software Archutecture and Mobility.

Unii4

Conventional Architectural stxles:  Pipes and Filters, Event- based, Implicit Invocation,
Lavered systems, Repositories, Interpreters, Process control

Unit-3

Applied Avchitectures and Styles:Distributed and Networked Architectures, Architectures for
Network-Based Applications, Decentrabized Architectures Service-Oriented Architectures and
Web Services.

Text Books:

1. “Software Architecture: Foundations, Theory, and Practice™ by Richard N, Tavlor,
NemdMedvidovie, Eric Dashofy . ISBN: 978-0-470-16774-8

2. M. Shaw: Seftware Architecture Perspectives on an Emerging Discipline, Prentice-
Hall.

3. Len Bass, Paul Clements, Rick Kazman: Software Architecture in Practice, Pearson
References:

1. "Pattemi Onented Software Architecture™ by Frank Buchnanetal, Wiley India.

2. *The Art of Software Architecture” by Stephen T. Albin
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VLS Design

Unit-1: Overview of VLSE Design Methodology

VESI design process-Architectumal design-Logieal design-Physical design-Layout styles-Full
cistomsemi custom approachies. Basic Electrical properties of MOS & CMOS circuits: NMOS
enhancement transistor- PMOS enhancement transistor-threshold voltage-threshold voltage
equations-MOS devices equations-Basic DC equations-Second order effects-MOS modules-
small signal AC characteristics - NMOS inverter-Steered input to an NMOS modules-Depletion
mode & enhancement mode pull upsCMOS inverter-DC characteristics-Inverter delay-pass
transistor- transmission gate

Unit-11: VLSI Fabrication Technigues

An_ overview of wafer fabncation -wafer Processing-Oxidation-Pattemning- Diffusion -lon
implantation- Deposition-Silicon gate NMOS process-CMOS processes-Nwell-Pwell-Wintub-
Silicon on insulator- CMOS process enhancement-Interconnect-Circuil elements.

Unit-11T: Lavout Design Rules

Need for design rules-Mead Conway design rule for the sihcon gate NMOS process-CMOS
Nwell/Pwell design mules-Simple layout examples-sheel resistance-area Capacitance-Wiring
Capacitance-drive large capacitive loads

Unit-1V: Logic Design

Switch logie-pass transistor & transmission gate<Gate logic-Inverter-two point. NAND gate-
NOR gate-other forms of CMOS logic-Dynamic CMOS logic-clocked CMOS logic-Precharged
domino CMOS logic-structured  design-simple combinational logic design examples-Parity
generatorhultiplexes-clocked sequential gircuits- two phase clocking-charge slorage-dynamic
register elementNMOS &CMOS- dvnanic shifl register-semi statie register-TE fip flop earcun,

Unit-V: Subsystem Design Process

Design of a 4 bit shifter-General arrangement of a 4 bit arithmetic processor-Design of a ALU
subsystem- Implementing ALU functions with an adder-Camry look ahead adders-Multipliers-
serial parallel multipliers- Pipelined multiplier arry-Modified Booth's Algorithm

Text Books:

I. Douglas A-Pucknell & Kamran Eshranghian,"Basic VLSI Design”, Prentice Hall of India,
Mew Delhi3rd ediion 1994,

2. Nell HEWest & Kamran Eshranghian,"Principles of CMOS VLSL Design: A sysiem
perspective”, Addison-Wesley, 2nd edition, 1993,

3. Amar Mukberjee. "Introduction to NMOS. & CMOS VLSI svstem design” Prentice Hall,
USA, 1986

Reference books:

. Caver Mead & Lynn Conway, "Introduction 1o VLSI system." Addison Wesley, Fugene
[ Fabricus,"Introduction to VLSI design”, MeGraw Hill Intemational edition, 1990,
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ARTIFICIAL INTELLIGENCE & EXPERT SYSTEMS

UNIT I Overview & Search Technigues:

Intreduction 1o Al Problem Solving, State space scarch, Blind search: Depth first scarch,
Breadth first search, Informed search: Heuristic function, Hill ¢limbing search, Best first search,
A% & AO* Search, Constramt sansfacton, Game tree. Evaluation function, Min-Max search,
Alpha-beta pruning, Games of chance.

UNIT I Knowledge Representation (KR):

Introduction o KR, Knowledge apent, Predicate logic, WFF, Inference rule & theorem proving
forward chaming. backward chaining. resolution: Propositional knowledge, Boolean cireuit
agents, Rufe Based Systems. Forward reasoning: Conflict resolution, backward reasoming: Use of
Back tracking, Structured KR: Semantic Nei - stots, inheritance, Frames- exceptions and defaults
attached predicetes, Concepiual Dependency formahsm and other knowledge representations.

UNIT OI Handling uncertainty & Learning:

Source of uncertamty, Probabilistic inference, Baves™ theorem, Limitation of naive Bayesian
system, Bayesion Belief Network ( BBN ). Inference with BEN. Dempster-Shafer Theory, Fuzey
Logic. Fuzgy function, Fuzzy measure, Non monotone reasoning: Dependency direcied
backimcking, Truth maintenance svstems. Learming: Concept of learning. Leaming model.
leaming decision iree, Poradigms of machine learming, Supervised & Upsupervised leaming,
Example of learming, Learning by induction, Leatning using Neural Networks.

UNIT IV Natural Language Processing (NLF} & Planning:

Overview of NLP tasks. Parsing, Machine translation, Components of Planming Systeim,
Planning agent, State-Goal & Action Representation, Forward planning, backward chainmg,
Planning example: partal-order planner, Block world,

UNIT Y Expert System & Al languages:

Meed & Justification for expernt systems- cognitive problems, Expert System Architectures, Rule
based systems, Non production system, knowledge acquisition, Case studies of expert system. Al
language: Prolog syntax, Programming with prolog. backwracking in prolog, Lisp syntax, Lisp
programming,

Text Books:-

I. Artificial Intelligence by Elaine Rich and Kevin Knight, Tata MeGraw Hill. 2. Introduction to
Artificial Intellhigence and Expent Systems by Dan W. Patterson, Prentice Hall of India.
Reference Books:-

L. Principles of Arificial Intelligence by Nils I Nilsson, Narosa Publishing house,

2. Programming in PROLOG by Clocksin & C.8. Melish, Narosa Publishing house. 3. Rule
based Expert Systems-A practical Introduction by M. Sastkumar, S.Ramam, et. al., Narosa
Publishing House,
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DIGITAL IMAGE PROCESSING

Introduction: Digital Image Representation, Components of Digital Image Processing Systemm.

Elements of Visual P i ge Sensing and Acquisition, Simple Image Formation Model,
Basic Relationship between Pixels, Image Transforms.

I

Intensity Transformation and Filtering: Basic Intensity Transformation Functions, Histogram

Processing, Fundamentals of Spatial Filtering, Smoothing and Sharpening Spatial Filters,
ﬂ&nwthing and Sharpening Frequency Domain

Fundamentals: of

Filters.

L‘nage Enhancement: Spatial and Frequency domain methods, Contrast Stretching, Bt
Extraction, Range Compression, Algebraic Operations on an Image, Histogram Modelling,
Image Smoolhiugb‘ﬁlnr Image Enhancement.

Mtiun and Compression: Image Restoration: Image Degradation Model. Restoration
in the Presence of Noise only, Periodic Noise Reduction by Frequeney Domain Filtering, Inverse
& Wiener Filtering. Image Compression: Basics of lmage Compression, Image Compression
Models, Basic Compression Methods- Huffman Coding, LZW Coding, Bit Plane Coding.
Predictive Coding, Wavelet Coding.

Ms and Applications; Image Analysis: Edge Detection, Segmentation, Texture,
Image Features and its Extraction. Applications of Image Processing: Fingerprint Recognition,
Face Recogmtion, Ins Recogmition, Speaker Recogmition, Medical Image Processing. Image
Processing in Remote Sensing, Digital Watermarking.

Text Books:
1. Digtal Image Processing, R C Gonzaler & R E Woods, Pearson.
2. Digital Image Processing- An Algerithm Approach. Madhuri A. Joshi, PHL

Reference Books:
L. Digital Image Processing- W K Pratt, Wiley Intermational.
2. Digital Image Processing & Analysis- B. Chanda & D Dutta Majumder, PHL
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REAL TIME SYSTEMS

& Real- Time Conceépts, Computer Hardware, Language Issues: Basic  component
Architecture, terminology, Real Time Design Issues. CPU, Memories. Input- Output, Other
Deviees Language Features, Survey of Commonly Used Programming Languages, Code
Generation

Software life cycle, Real Time Specification and Design Techniques. Redl Time Kernels: Phases

of software life cyele, Non-temporal Tragsition in the software life cycle, Spiral model, Natural
lﬂﬂw Charts, Structure Charts, Pseudocode and
programmable Design Languages, Fimte state Automata, Data Flow Diagrams, Pelrinets,

Statecharts, Polled Loop Systems, phase/State Dnven Code, Coroutines, Interrupi Driven
System, Foreground/Background Systems Full Featured Real Time 08

Performance Amalysis and Optimization: Buffenng Data, Mail boxes Critical Region,
Semaphores. Event Flags and Signals, Deadlock, Process Stack Management, Dypnamic
Allocation, Statie Schemes, Responsé Time Calculation, Interuupt Latency, Time Loading and
its Meastremient, Scheduling NP Complete, Relocating Response Thmes And time Loading,
Analysis of Memory Requirements, Reducing Memory Loading. IO Performance.

Quewng Models, Reliability, Testing, And Fault Tolerance, Multiprocessing Systems: Basic
Buffer size Caleulation, Classical Quening Theéory, Little’s Law, Faults, Failures Jbugs AND
effects. Reliability, Testing, Fault Tolerence, Classification of Architectures, Distnibuted
Systems. Non Von Neumann Architectures.

P
f Real Time Appheaton Real Time Databases, Real time
Image Processing Real Time UNIX, building Real Time Applications with Real Time
Programming Languages.

Text Books :
1. Real Time System, Jane W.SLin 2. Real Time Systems Design and Analysis by Phillip A,
Laplante.PHI

Reference Books:

I Hard Real Time Computing Systems Predictable Scheduling Algorithms and applications by
Giorgio O, Buttazzo

2 Real Time Design Patterns: Robust Scéalable Architecture for Real Time System by
BrucelPowel Douglass 3. Real Time Systemy Scheduling, Analysis and Venfication by Albert
MEK. Change
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CYBER SECURITY
UNIT I

A Model for Network Security Services, Mechamsms, amd Anacks, Viruses &
Worms, The OS1  Security Architecture, symmerric ciphier model, substitution
techniques Transposition techniques, Steganography.
UNIT I
Block ciphers and the data encryption standard , simplified DES , Block cipher
principles , The data Encrypuion Standard . Differential and Linear Cryptanalysis
JBlock Cipher Design  principles , The AES cipher | Triple DES | blowfish |, RCS,
Red Srream Cipher
UXIT Im
principles of public —-Key Cryptosystems , public ~Key cryptosystems , Requirements
for public “Key Cryptosystems; The RSA Algorithin , Kev management . key
Distribution Hash Functions. SHaA, MDA, Diffie-Hellman Kev Exchange Algonthm
UXIT IV
WEB & IP Security: Web Security Threats, 5L Architeciure, 551 Recard Pretocal,
Alert Protocal , Handshake Protocal | Transport Laver Secunty | Secure Electronee
Transacuion . IP Securiny
UNIT VYV
Intruders: :  Intrusion  Techniques , Firewall Design prnciples . Block Chain
Technology, BitlCoin, Types of Firewalls .
List of Books:
1. Cryprography and Network Secunty, Principles and Practice Third edition , William
Stadlings .
2. Aml Kahate, * Cryplography and Network Secunry,” TMH
% Imtroduction te network security, Krawetz, Cengage
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OPEN SOURCE SYSTEMS AND PROGRAMMING

: Open Source Operating Systems, Linux, GNU,
GLUES development, open source licenses.Kemel, shell,

meEmory manage'mf.'m Inter-process communication, file system, device drivers, Networking,
modules and debugging.

- i Calls, Library Functions, GNU C library, error handling, File
1 i n mory layour, virtual memory, stack, command Line arguments,

memory sllocation, wser and groups, time, system limits and options, system and process:
ipformation,

File 'O buffering, devices) l-nodés, Virtual filé system, Mount pomi. file
alr.nbilis. access control list, directones and links, monitoring file events, file locking

creation, lermination, monitoring, -execution, signals, handlers, umers, threads,
process control, priorities and scheduling, dacmons, secure privileged programs, capabilities,
login accounting, shared libraries. pipes,

5 Security Pohicies, SE LinncGRsecunty, tnpwire, firewalls, network access control,
authonzaton control, S5H, openSSH, protecting files and ematls, testing and monitoring,
References

1. *The Lipux Programming Interface”, Michael Kernsk. nostarch press,

2. “Linux kemnel programuning”’, Michael Beck ET. Al Pearson Education
3. “Linux Security Cookbook", Danigl j. Barrent ET. AL, O'Reailly publication,
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SOFT COMPUTING

M !lu!gu:,nl nwml nel\f-'olli. e*lr.'o[ulion of artificial neural network, MeCulloch-Pints

activation function Models of
Learning Rules- Hebbian, Del,

roipgand Windmwow-Hoff, winnertakeall.

Ferceptron learning,- Single [ayer/multilayer, linear Separability, Adafine. Madaline, Back
propagation network, REFN: Application of Neural network in forecasting, dita compression
i 4

(Theory, ART1, ART2) Application of Neural networks in paffern and face recognition,

intrusion detection.robaticvision.
el
240 and Termmology, Set-theorete Operations; Member Function Formulation
and Parameterization, Fuzzy rul d fuzzy Reasof ALRET inci
Relations, F if-then Rules,

Genetic Algonthm, terminology and operators of GA (individual,
gene, fimess, population, data swucre, encoding, selection, crossover. mntation
sconvergence criteria). Reasons for working of GA and Schema theorem, GA optimization
problem s including JSPP (Job shop scheduling problem), TSP (Travelling ‘salesmin
problem), Network design ronting timetabling problem.

Text Book

L. &M, Shivnandam, “Principle of soft coniputing”™, Wiley,

2. 5. Raghekamn and G AN, Pay, “Neural Network | Fuzey logic And Genetie Algorithm™;
PHL

References Book: -
1. Fack M. Zumada, “Introduction to Artificial Meural Metwork Svstem” FTAico Publication

2. Simon Haykins, “Neural Network- A Comprehensive Foudation”
3. Timohy J.Ross, “Fuzzy logic with Engineenng ﬁppli:n_lions", MeGraw-Hills 1
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. EORY

niroduction to game theory, routing -games and mechamsm design, Strategres, cost and
payoffs; prisoner’s dilemma, nash equilibrivm. Strategic games; Best response; dominant
Strategies: pure Strategy v's mixed Suategy.

Evolutionary stable Strategy: Replicator dynamics. Non cooperative games , cooperanive

tie
Nash bargaining Mechanism design, Algonthmic mechanism design, distnbuted algorthmic
mechanism design

Text Books:

I.Game Theory,by I). Fudenberg and j. Tirole, MIT press 1991,

Talgorithmic Game Theory, edited by Monisan, T. Roughgarden, E.  Tardos, and v.v,
vazirani.Cambridge University press 2007,

References bonks:

LAuction Theery, by v. Krishna, academic press, 2002,

2.A course in Game theory, by M.J - Oshome A Rubinstewn MIT préss, 1994,
3.Dynanme Non coopemtive Game Theory, by T Basar and G.1. Olsder, 1999
4. Evolutionary Game Theory, Jorgen W, Werbull, The MIT presss 1997,
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OBJECT ORIENTED ANALYSIS AND DESIGN

UNLT FINTRODUCTION TO UML
Importance of modelng. pnnciples of modeling, object oriented modeling, conceptual model
of the UML, Architecture, Software Development Life Cycle

UNIT T OBJECT MODELING :
Objects and classes, links and asscciation, genemlization and inheritance, aggregation,
abstract class, candidates kevs, constraints,

UNIT 11 DY NAMIC MODELING ¢
Events and states, operations, nesied state diagrams and concurrency. advanceddynamic
modeling concept, a sample dynamic mode),

UNIT IV FUNCTIONAL MODELING ¢
Drata flow diagrimi, specilying operations, constrainis, a sample functional model. OMT
(Object modeling technigués) methodologies, SASD, 15D

UNIT V: ARCHITECTURAL MODELING
Architectural Modeling ; Component, Deployment, Compenent dingrams and Deployment
dagrams,

Text Books
1. James Rumbaugh et al ** object Onented Modeling and design™ PHI
2. Herben Schebdt * The complete Reference : Java™ TMH
3. E. Balagumzamy * Programming in Java”, TMH

Reflerence Books ©
. Booch Grady. " Object Oriented Analyzis & design with application 3/e”, Person

1
2. Bjame Stroustrup * C++ Programming Language” Addison Wesley
3. E Balagurusami * Object Oriented Programming with C++, TMH
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OMPUTER VISION
Rec ion Methodology: Conditioning, Labeling, Grouping Extracting, Matching.

Morphological Image Processing: Introduction, Dilation, Eroson,Opening, Closing Hit-or-
Miss mansformation, Morphologicalalgorithm operations on binary images, Morphological

algarithm
Opetations on gray-scale images, Thinning, Thickaning. Regiongrowing. region shrinking.

mary  Machine Vision: Thresholding., Segmentation, Conmectedcomponent labeling,
I-hen:rchnl segmientation, Spatial clustering. Split & merge, Rule-based Sezmentation,
Motion-based

nalyvsis” propertes, Exiemal pnmm. Spatialmoments. Mixed spatal gray-
level mcuuenls. Bouudan inalysis: Signature properties; Shape numbers.

- from 2D 1o 3D, Image matching Intensity marching of 1D
als, Malchmg of 2D image, Hierarchical image matching.

Object Models And Maiching: 2D representation, Global vs, Localfeatures
General Frame Works For Matching: Distance relational approach Orderédsuuctural
matclung, View class matching, Modelsdutabase organization,

BOOKS

Text Books:

|.RebenHaralick and Linda Shapire, "Computer and Robot Vision", Vol 1, I1, Addison-
Wesley, 1993,

2. David A_Forsyth, Jean Ponce, "Computer Vision: A Modem Approach®
Relerences:

3, 1. Mitan Sonka,VaclavHlavac, Roger Boyle, "Image Procéssing, Analysis, and
Machine Vision" Thomson Learning
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HUMAN COMPUTER INTERFACE
s and desipn, Models of the system, Modelling rich interaction

action Styles- Direct Manipulation and Virual Environments, Menu
Sefection, Form Fiiling and Dialog Boxes, Command and Nawral Languages, Ineraction
Devices, Collaboration and Social Media Panticipation

gn Issues- Quality of Service, Balancing Function and Fashion, User
Documentation and Online Help, Information Search, Informaton Visuslization

Text Books:

1.*Human Computer Intéraction™ by Alan Dix, Janet Finlay . ISBN 9788131717035,
Pearson Educanion {2004}

2."Designing the User Interface - Strategies for Edfective Human Computer Interaction”, by
Ben Shneiderman

ISBN: 9788131732557, Pearson Education (2010},

Reference Books:

1. Usability Engineering: Scenario-Based Development of Human-Computer Interaction , by
Rosson, M. and

Carroll, 1. (2002}

2.The Essentials of Interaction Design, by Cooper., ef al. , Wilsy Publishing{2007}

3.Usability Engineering, by Nielsen, I. Morgan Kaufmann, San Francisco, 1993, [SBN 0-12-
518406-9

4.The Resonant Intérface: HCI Foundations for Interaction Design , by Heim, S. . Addison-
Wesley, (2007)

3.Usability engineering: scenano-based development of human-computer mnteraction, By
Rosson, M.B &

Carroll, IM. . Morgan Kaufiman.(20023)
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INTRODUCTION TO NET TECHNOLOGY

UNIT I
Introduction 10 NET Bamework, Mansged Code and the CLR- Intermediate
Language. Metadata and JIT Compilation, Automanc Memory Manggement, CLR,
The Framework Class Library, IDE of .Net, Infroduction 1o C# Language

UXNIT I

MNet Elemenits, Vanables and constants: Data types, Operators . Loops and Program

flow, Decision-statements Type, Aaravs with various types . Collections , Windows
Forms . Windows controls — Bution, Check box, Combo box, Label, List box, Radio
Butron, Text box, Various Events |, Créafing menus — menu items — conlext menu -
Common dinlog boxes & MDI

UNIT 1
Architecture of ADONET - ARDONET providers — Connection - Command - Data
Adapter - Datasel, Connecting fo Dt Source, Accessing Datn with Data set and
Data Reader - Create an ADONET apphcation - Using Stored Procedures.

LNIT IV
ASPMNET Features, 1S Configuration, ASP Net Web Controls - HTML Controls,
Uamng Intrinsic Controls, Using Input Validatnon Coatrols, Selecting Comtrols for
Applications - Adding Web controls to 8 Page,

UNITV
XML Senalization in the NET Framework, Introduction to Web services and AJAX,

Crystal Beports.
List of Books:

1. Introduction to Visual basic NET - NIIT Prentice Hall of India, 2005

2. Inwoducing Microseft NET- Bavid 5 Plant Microsoft Press”, Saare Edinon, 2001

3. Intreduction to Microsoft® ASP.NET Work Book - Microsofi- Microsoft Press

4. Developing XML Web Services Using Microsoft® ASP.NET -Microsoft- Microsoft

Press
Designing Microsoft ASP.NET Applications-Douglas J. Reilly-Microsoft Press
ASPNET-Danny Eyvan and Tommy Ryan-Hungry Minds Maran Graphics

o Lh
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INFORMATION SECURITY AUDIT AND RISK ASSESSMENT

Inormm:ms. security audit process, Information Secunty Risk

Assessment Overview- Drivers, Laws and Regulations- Risk Assessment Frame work and
methodology, Tall i t techniques

; s SocialEngineering

attacks. Port Scanning, Network Scamning. Vulnerability Scanning.0S Fingerprinting,

Enumeration attacks, Active and passive sniffmg, ARP Powisoning, Session Hijacking, DNS
] ing. SOL Imection attack, Countermeasures.

ata Collection Mechamsms, T Assets, ontrol Survey Consolidation, Compiling
Observanons, Preparation of catalogpes, System Risk Computation, Impact  Amalysis

Syiiem Risk Apalvsis, Risk !-norlllznlir.:u. System Specific Risk Treatment, Issie Registers,

M BFL o5l Maortedn:

Fre-planning audit, Audit Risk Assessment, Performing Audit, Internal Controls, Awdit
Evidence, Audit Testing, Audit Finding. Follow-up activities

REFERENCES

L. Mark Talabis, “Information Security Risk Assessment Toolkit: PracticalAssessments:
through Data Collection and Data Analysis”, Svogress; st] editon, ISBN; 978.1-59749.735-
0,2012.

2. David L. Cannon, "CISA Centified Information Systems Auditor Study Guide” Jolin Wiley
& Sons, ISBN: 978-0-470-23]52-4, 2009,

3. Shakeel Al &TediHerivanto, “Backtrack -4: Assunng security by penetrationtesting™,
PACKT Publishing., [SBM: 978-1-849513-94-4, 2011
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DATA MINING
UNIT I

Pata ware Housing: What 15 2 data warehouse?. defimtion, Mullidimenstional data
maddel, OLAP operation, warehouse schema, data ware housmg architecmre,
wapehouse serve, metadata, OLAP, engine, Data warehousing backend process, other
features.
Data Mining: what 15 data mining? KDD Vs, data mining, DBMS Vs DM other
refated areas, DM techniques, other mining problem, issues & challenges in DM, Dm
application areas.
UNIT 1T
Asseciation mles: Methads o discover associmtion rules, apriori algorithin panition
glgonthm, pincer —seéarch algonithm, Dynamic Ttem s2t counting algorthm, Fi*-tree
Growth algonthm, Incremental algonithm, Border algonthm, heérarchical association
rufe, generalized association rules, Asseciation rules with item constraints.
UNIT I
Clustering Techniques:  Introduction, clustenng paradigms, parsiioning algonthms,
E-Medowd  Algarithmg, CLARA, CLARANS, Hierarchucal clustering, DBSCAN,
BIRCH, CURE, Categorical clustering algorithms ; STIRR. ROCK , CACTUS.
UNIT IV
BPecision trees: Tred construction prnncipal. Best spilt sphitting mdices, splitting
cnteria, Decision tree construction algenthm, CART, ID3, C4.5, CHAID. Decision
tree construction with pre-soming,  minforest, approximate method, CLOUDS,
BOAT, pruning technique, integraton of pruming & construction, Hierarcheal
associtation rule
UNIT Y
Web Mining: Web mining ,web content mining ,web structure mining ,web usage
mining .text miging , unstruciured téxt , Episode mle discovery for texts . Hierarchy
of categonies ; text clustening , Paging algarithm.
List of Books:
1. Data Mimning techmiqués = Anun K Pujari Universities press
2. Data Minng concepts & techniques — hawer han . Micheline kamber Morgan
Kaufmuann publisher Elsevier India 2001
3. Data Mining methods for knowledge Discovery —Cios , Pedryez , swiniarski Kluwer
academic publishers London -1998
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SOFTWARE TESTING & QUALITY MANAGAEMENT

Umii 1

Qualy Revolotion, Software Qualiny, Role of Testing, Oectives of Testing, Congcept of
Complete Testng. Central Fssue of Testing, Sowrces of Infonmation for Test Case selection,
Test Planning and Design. Mopaoring and Measuring Test Execution, Test Tools apd
Autenyatton, Test Team Organization and Management.

Unin- 11

Basic Concepts of Testing Theory, Theorv of Goodenough and Gerhart, Theory of Wewiker
and Ostrand, Theory of Gourlay, Adequacy of Testing. Lumiations of Testing, Static Unit
Testing, Defect Prevention, Dynamic Unit Testing, Debugging.

Umit TIT

thutine of Coatrol Flow Tesung, Control Flow Graph. Paths in Control Flow Grophs, Patlh
Selection Criteria, Diata Flow Testing criteria. Comparison of Data Flow and Test Selection
Cnteria, Pomaip Error, Testing of Donesin Eroors.

Unde-1V

System Test design, Test design Factors, Requirement Identification, Test Objective
Identification, Strecture of-a Svstem Test Plan, Assumptions. Test Approdch, Test Suite
Structure, Types of Acceplance Testing

Unli-v

Five Views of Software Oualiny, Quality Control, Qualty assupnce, Cost of quality
Sofrware Quality Assurance, SQA Plan, 150 9000, Capability Matrity Model, MeCall 5
Onrality Factors.

Text Books
1. KshirasagarNoik, “Software Testing and Quality Assurance’’, John Wiley & Sons.
2. William Perry, “Effective Methods for Software Testing”, John Wiley & Sons.

Refevence Books
1. CemKaner and Tack Falk, “Testing Computer Software”, Wiley
2. Ron Patton, “Software Testing”, SAMS Publications.

#1000A0 &TAOO TT % N DITUAAEIEOUTY% TOOADOATAOOOEEDT 3EEIT SACAITD TATO

#OEOAOEA 7)) §pipioq



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


Guru Ghasidas Vishwavidyalaya

aile ReaffEnea

iR X0 E ﬁiﬁ!ﬂﬂﬂtm [\ Cetral Friversity Excaished by the Central Duiversicies Aet 2009 K 25 2009)
FT, RaTgR - 495009 (B1.) Koni, Bilaspur - 495009 (C.G.)
! SUB CODE L | T |P | DURATIONWEEK | IA ESE CREDITS
[T8TPE2S 3]y Jo [anous RET &6 |4
10T

UNIT [ - OVERVIEW loT-An Archatectural Overview- Building an architecture, Main
design  principles. and needed capabilitres, An lol  architecture outline. standards
considerations, M2M and ToT Technology Fundamentals- Devices and gateways, Local and
wide area petworking, Daa management, Business processes in loT, Evervthing as a
Service(XaaSh M2M and ToT Analvtics: Knewledge Managenent

UNIT 11 REFERENCE ARCHITECTURE loT Arcluteciure-State of the Anm -
Introduction, State of the an, Reference Model and architecture, ToT reference Model - ToT
Referenice Architecture Introduction, Functional View, lnfonmation View, Deplovment and
Operational View, Other Relevant architectural views, Real-World Design Constraings-
Introduction, Technical Design constraints-hardware is popular again, Data representation
and visualization, Inferaction and remote control.

UNLIT 111 - 10T DATA LINK LAYER & NETWORK LAYER PROTOCOLS PHY/MAC
Laver(3GPP MTC, [EEE 80211, IEEE 8S02.15), WirelessHART, Z-Wave, Bluctoeh Low
Energy, Zighee Sman Energy. DASHT - Network Laver-IPvd, IPv6, 6LoWPAN,
6TISCH.MND, DHCP, ICMP, RPL, CORPL, CARP

UNIT IV — TRANSPORT & SESSION TAYER PROTOCOLS Transport Laver (TCP,
MPTCF, UDP, DCCP, SCTP)-(TLS, DTLS) - Session Layer-HTTP. CoAP. XMPP., AMOQP,
MOTT

UNIT Y - SERVICE LAYER PROTOCOLS & SECURITY Service Loyer -oneM2M, ETS]
M2M, OMA; BBF - Secunty in loT Protocols - MAC 802,154 . 6LoWPAN, RPL,
Application Laver

REFERENCES

1. Jan Holler, ViaswsTsiams, Cathenne Mulligan, Stefan Avesand, StmamansKamouskos,
David Boyle, “From Machine-to-Machine 1o the Internet of Things: Introduction 1o a New
Age of Intelligence™, I'st Edition, Academic Press, 2014,

2. Peter Waher, “Leaming Internet of Things", PACKT publishing, BIRMINGHAM -
MUMBAI

3. Bemd Scholz-Reiter, Florian Michahelles, “Architecting the Imemet of Things”, ISBN
978.3:642-19156.5 e-ISBN 978.3.642.19157.2, Springer

4. Damel Minol, “Building the Internet of Things with IPv6 and MIPv6: The Evolving
World of M2M Communications”, ISBN: 978-1-118- 473474, Willy Publications

5. Vijay Madisetti ‘and ArshdeepBahga, “Internet of Things (A Hands-onApproach)”, | st
Edition, VPT, 20E4, 6: http:/fwww cse wasthedu/~jain‘cses 70- | S/4tp/iot. protindex. him
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DIGITAL SIGNAL PROCESSING

e thod  (Rectangular, |

ilter Design: Design of Discrete-time IR filters from Continnous-time Filters: Filler
design by Impulse invanant and balinear transformaton method: Bumterwaorth, Chebyshevss
Elliptic approximation Filter. Freguency wans formation.

@lgjtu Signal Processing: Introduction, Decimation, Interpolation, Sampling rate
-conversion by rational factor, Filter design and implementation for sampling rate conversion:
Direct form FIR digial filter stracture, Polyphase filter structure, Time varying digital filter
structure, Sampling rate conversion by an-arbitrary factor.

Name of Text Books:

1.Discrete Time Signal Processing by A.V. Oppenheim. R. W. Schafer. & John R. Buck..
2nd Edition, Prentice Hall, 1999 (Unit I, Unit I1 Unit IIL Unit IV) )
2.Digital Signal Processing: Principles, Algorithms and Applications by John G, Proakiss
DG, Manolakis, Prentice Hall, 1997, ¢Unit I, Unit IIL Unat IV, Unit V)

3.Digatal Sagnal Processing by 8. K. Mitra, 3rd edition, MeGraw-Hill, 2007, (Unat V)

Name of Reference Books:

1. Signals and Systems by A. V. Oppenheint, A. S Willsky& §. H. NAWAB, Ind edition,
Prentice Hall, 1996. )

2. Digital Signal Processing by S. Salivahanan, A. Vallavaraj, C. Gnanapriya, Tata MeGraw-
Hill, 2000, '

3. Digitaf Signal Processing by A. Anand Kumar, PHI Learning Py Lid, 2012,
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