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THEORY
Distributed Systerns

Artificial Intelligence

lnfbnnation Seculity

Principles &
Applications of
Embedded Systems

ELECTIVE.I

PRACTICALS

Distributed Systerns

Lab.

Embedded Systems

Lab.

Project Seminar

Total 475



cs 401

Instruction
Duration of University Examination
University Examination
Sessional

DISTRIBUTED SYSTEMS

IV
ctions and Concurrency Control

duction, Transactions, Nested transactions, Locks, Optimistic
cy control..

tamp ordering, Comparison of methods for concurrency control

tributed Transactions
uction, Flat and nested distributed transactions. Atomic commit

cess, Concurrency control in distributed transactions, Distributed

locks, Transaction recovery.

Iicntion
Eoduction, System model aird group communication, Fault-tolerant

lces.

ase study: The gossip architecture, CODA

v
buted Shared Memory

troduction, Design and implementation issues, Sequential consistency

and IVY case

study. Release consistency and Munin case study. Other consistency model.

"Distributed File Systems
Introduction, File service architecture, Case study: Sun Network File

.System.

Enhance:nents and further developments,

Suggesting Reading:
1. CloloLrris, Dollimore, Kindberg, " Distributed Svstems conL'epls

und Design" 5th Ld. Pcarson Iducation. 2011,

2. Anclrcw S. Tanenbaum, Van Steen, " Di.rtributed Syslem.s ".

Pearson Education, 2010.

Singhal M, Shivratari N.Ct, 'Advuncetl Cuncepts lnlroductittn.

Operating Systems" McGraw Hill, 2001 .

l)radccp K Sinha, "Dirtrlba tetl Opeuruting Sus/ems. ('onLepts

and Design", Pearson Education, Asia India, 2007.

UNIT-I
Characterization of Distributed Systems
Introduction^E_xamples of distributed systems, Resource sharing and

web, ChallengeS;

System Modeli
Introduction, Architectural models, Fundamental models.

Operating System Support
The operaling system layer. Protection, Processcs and threa
Communication and invocation, Operating system architecture.

UNIT.II
Interprocess communication: Introduction. The API for the rn

protocols, Extemal data representation and marshalling.

Client Server communication: Group Communication, Case s
Interprocess communication in LINIX.

Distributed objects and Rcmote lnvocation: Introductio
Communication between distributed obiects, Remote procedure c
Events and notifications, Case study: Java RMI.

Name Services : Introdr.rction, Name services and the Domain N

System, I)irectory services, Case study ofthe X.500 Directory Serv

UNIT.III
Time and Gloi:al States
Introduction, Clocks . Events and process states, Synchronizing physi
clocks, Logical clocks, Global states, Distributed debugging.

Coordination and Agreement
Introduction, distributed mutual exclusion, Election, Multic
communication, Consensus and related problems.

t

EFFECT FROM THE ACADEMIC YEAR 2OI3 - 2d

4 Periods per wd
3 Hours I

75 Marks I
2 5 Marks I

!



cs 402

Instruction
Duration of Univorsity Dxarnination
University Iixarnination
Sessional

EFFECT FROM THE ACADEMIC \ EAR 2OIJ -

ARTIFICIAL INTELLIGENCE
ted Readit g:

Nils J. Nilsson (1998) ArtiJiciat lnrelligence: A Nev Synthesis'

Elsevier

Stuart Russell, Peter Norvig (1995), Artificial tntelligence - A

Modern Approaci, Pcarson Edition/PHl'

Elaine Riclr, Kevin Knight. Shivashankar B Nair (2009)' Artificial

Intelligence, Third cdition' 
-lata 

McGraw IIill'
Gcorge F Luger (2009), Artilicial Intelligent'e' Sttu.c.lures and

*ratigies .for-Complex P roblem so/virg, Pcarson Ldition'

4 Periods per

3 Hours
75 Marks
25 Marks

UNIT.I
Introduction: Definition, history and applications ofAL Search in S
Spaces: Agents that plan. Uninfonned search, Algorithm A+, Heuri
Functions anBSearch Etliciency. Alternative Search Forrnulations
Applications, Adversarial Search.

UNIT.II
Knowledge Representation and Reasoning: The Propositio
Calculus, Resolution in Propositional Calculus, The Predicate Calcul
Resolution in Predicate Calculus, Rule-Based Expert Systems, Represen

Common Sense Knowledge.

UNIT.III
Reasoning with Uncertain Information: Review of probability the
Probabilistic Inference, Bayes Networks.

Planning Methods Based on Logic: The Situation Calculus, Planning.

UNIT.IV
Learning from Otrservations: l,earning decision-trees using Informat
theory, Learning General Logical Descriptions.

Neural Networks: Perceptron, Multilayer feed-forward ncural n
Rule !caming.
UNIT.V
Natural Language Processing: Communication among agents

Fuzzy Logic Systems: Crisp Sets, Fuzzy Sets, Some fuzzy terminolo
Fuzzy Logic Control, Sugcno Stylc of Fuzzy infbrcncc processing, F

. hedges, a Cut Threshold, Neuro Fuzzy systems.

a

i

i

l



CS 403

Instruction
Duration of University Examination
University Examination
Sessional

EFFECT FROM THE ACADEMIC YEAR 2OIJ - 2OI

INFORMATION SECTJRITY
4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
Introduction: History critical characteristics of information, NSTISSC
security model; Gomponents of an inforqration system, Securing the

components, balaniing security and accesi. The SDLC, The security
SDLC,

Need for Securitv: Business needs, Threats, Attacks-secure software

development

UNIT-II
Legal, Ethical and Professional Issues: Law and ethics in information
security, relevant U.S laws-intemational laws and legal bodies. Ethics and

information security.

Risk Management: Overview, Risk Identification, risk assessnrent, Risk
Control strategies, selecting a risk control strategy, Quantitative versus

qualitative risk control practices. Risk rnanagement discussion points,

recommended risk control practices.

UNIT.III
Planning for Securitv: Security policy. Standards and practices, Security
blue print, Security education, Continuity strategies.

Security Technology: Firewalls and VPNs: Physical design, firewalls,
protecting remote connections.

UNIT.IV
Security Technology: Intrusion detection, Access control and other
security tools: Intrusion detection and prevention systems, Scanning and

analysis tools, Access control devices.

Cryptography: Foundations of cryptology, cipher methods,
Crypryptographic Algorithms, Cryptographic tools, Protocols for secure

communications, Attacks on cryptosystems.

ffiJ"ntine lnformation Security: information security project

Ei.n.*.", ti.f,nical topics of implementation , Non- technical aspects

Bf irnilem.ntation, Security certifi cation and accreditation

Eeculit "nd 
Peironnet, Positioning and staffing security function'

Employment poticies and practices, internal control strategies'

lnforrnation ..curity Maintenance: Security management models The

praintenance model, Digital forensics

}i4esesting Reading

E. 
- 

tt4i.nu.t E. Whirman and Hebert J Mattord' Principles ol

I tnfiriotio, Security, 4th edition, Ed' Cengage Leaming 201I

12. Thomas R Peltier, Justing Peltier, John Blackley' Information

tr Security. Fundumentals. Auerbacj Publications 2010

h Detmar W Straub, Seymor Goodman' Richard L Baskerville'

t- tniorl^orion Security. Folicy proceses and practices, PHI 2008

lo Marks Merkow and Jim Breithaupt, Informalion Security'

j Principle and Practices, Pearson Education' 2007'

I

I
tr



I
EFI-ECT FROI|I 'l HE ACADEMIC YEAR 2013 - 201,1

CS 404

PRINCIPLES AND APPLICATIONS OF
EMBEDDED SYSTEMS

Instruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
f,mbedded Computing: Introduction, Cdmplex Systems and
Microprocessor, Embedded System Design Process, Formalisms for
System Design, Design Examples.

Instruction Sets: Preliminaries, ARM Processor.

UNIT-II
CPUs: Programming Input and Output, Supervisor Mode, Exceptions
and Traps, Co-Processors, Memory System Mechanisms, CPU
Performance, CPU Power Consurnption.

Computing Platforms: Basic Computing Platforms, The CPU Bus,
Memory Devices & Systems, Consumer Electronics Architecture,
Platform-level Pertbrmance Analysis, Design Example.

UNIT-III
Introduction to Real- Time Operating Systems: Tasks and Task
States, Tasks and Data, Semaphores, and Shared Data; Message Queues,
Mailboxes and Pipes, Timer Functions, Events, Memory Management,
Intemrpt Routines in an RTOS Environment.

Basic Design Using a Real-Time Operating System: Principles,
Semaphores and Queues, Hard Real-Time Scheduling Considerations,
Saving Memory and Power, An example RTOS like pC-OS (Open

Source).

UNIT.IV
Multirate Systems, Priority Based Scheduling, Evaluating Operating System

Performance.

n

Networks rnd Multiprocessors: Networks and Multiprocessors,
Categories of Multiprocessors, Distributed Embedded Systems, MPSoCs
and Shared memory Multiprocessors, Design Example.

UNIT-V
Embedded Software Development Tools: Host and Target
machines, Linker/Locators for Ernbedded Software, Getting
Embedded Software into the Target System;

Debugging Techniques: Testing on Host Machine. Using Laboratory
Tools, An Example System.

Suggested Reading:

L Marilyn Wolf , ('omputer.s as ('omponent,s: Principle.s o.l
Embedded Computing System Design 3'd Edition, Elsevier, 2012.

Z. David E. Simon, ,4n Embedded Software Primer, 1999.

3. Raj Kamal, Embe&led Systems, Tata McGraw Hill, 2008.



EFFECT FROM THE ACADENTIC }'EAR 2OI3 . 2OI4

cs 4lt
SOFTWARE PROJECT MANAGEMENT

(Electivel)

Instnrction
Duration of University Examination

University Examination

Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
Conventional Software Management, Evolution ofloftware Economics,

Improving Software Economics, Old way and New.

UNIT - II
Life cycle Phases, Artifacts of Process, Model based software

Architectures, Workflows of the process, Check points of the process'

UNIT-III
Iterative process Planning, Project organization and responsibilities'

Process automation, Project control of process instrumentation, Tailoring

the process

UNIT-IV
Modem Project profiles, Next generation sotiware Economics. Modem

process transitions, Managing Contracts' Managing People and Organizing

Teams.

UNIT-V
Process Improvemenl and Managing to the CMM. ISO 12207 - an

Overview, Program Management.

Suggested Reading:

l. Walker Royce, .Scr/iwa re Project Management: A Unified
Framework. Pearson Education - 1998'

2. Bob Hughes and Mike Cotterell, Software Projecl Managemenl,

4'h Edition - Tata McGraw Hitl - 2006.

3 . Watt S. Humphery Managing Software Process, Addision Weslley

1998.

EFFECT FRO]\I THE ACADE]\IIC }EAR 2()I3 - 2()I{

CS 4I2
COMPUTER GRAPHICS

(Elective - I)
Instnrction
Duration of University Examination
University Examination
Sessional

4 Periods per week

3 Hours
75 Marks
25 Marks

UNIT.I
Graphics Systems and Models: Graphics system;lmages; Physicaland
synthetic; Imaging system; synthetic camera model; programming interface

; graphics architectures programmable pipelines; performance
characteristics. Graphics Programming: Programming two-dimensional
applications; OpenGI-API; Primitives and attribules; color; viewing, control
functions

UNIT-II
Input and Interaction: Input device; clients and servers; displays lists;
display lists and modeling; programming event driven input; picking ;

building interactive models; animating Interactive programs; logic operations,

Geometrics Ob.iects: Three - dimensional primitives; coordinates systems
and frames; frames in OpenGL; Modeling colored cube.

UNIT.III
Transformations: Affine Transformations; Transformations in
homogenous coordinates; concatenation of Transformations; OpenGL
transformation matrices; Vewing: Classical and Computer views; Viewing
with a computer; Positioning of camera; Simple projections; Projections
in OpenGL; Hidden surface removal; Parallel-projection matrices;
Perspective projection matrices

UNIT.IV
Lighting and Shading: Light sources; The Phong lighting model;
Computational vectors; Polygonal shading; Light sources in OpenGL;
Specification of matrices in OpenGL; Global illumination; From Vertices
To Frames: Basic implementation strategies; line-segment clipping;
polygon clipping; clipping of other primitives; clipping in tluee dimensions;

xll



Rasterization ; Breseuham's algorithm; Polygon Rasterizatiorr ; Ilidden
surface removal; anti-aliasing; display considerations,

UNIT-V
Modelling & Hierarchy: Hierarchal models; trees and traversal; use of
tree data structuret anir,rationi (iraphical obiectsl Scene graphs: Sirnple

scene graph API; Open Scene graph; other tree structures; Curves and

Surt'aces: Rcprcscntation ofcurvcs and surt'accs; dcsign criteria; Bezier

curves.and surihces; Cubic B-splines; General B-splines; rendering curves

and surfaces; curves and surfaces in OpenGL

Suggested Readingt - 
.

I. ldward Angcl. lnteractive Computer Graphics A Top-Dotvn

Approach ()sing Open GI, Peasrson Education, 5'h edition, 2009.

2. Fransis S Hill Jr., Stephen M Kelley , Computer Graphics Using

Open GL, Prentice, Hall, Inc., 3'd edition, 2007.

3. Jim X. Chen, l"oundation o/ 3D Graphics Pt'ogramming Using

JOGL and Jna3D, SpringerVerlag, 2006.

4. Heam Donald, Pauline Baker M , Computer Grap&rts, 2"d edition.

1995.

5. Hearn Donald, Pauline Baker M, Computer Graphics wih
OpenGL, 4th edition, Prentice Hall PTR,20l0.

[,.

EFFECT FROM THE ACADEMIC YEAR 2OI3 . 2()I4

cs 413
IMAGE PROCESSING

(Elective - I)
Instruction 4 Periods per week
Duration of University Examination 3 Hours
University Examination 75 Maiks
Sessional 25 Marks

UNIT-I
Introduction to Digital Image Processing: Origins and Applications of
Digital Image Processing. Fundamental Steps in Digital Image Processing,

Components of Digital lmage Processing System. Elements of Visual
Perception, Light and the Electromagnetic Spectrum, Image Sensing and

Acquisition, Image Sampling and Quantization

UNIT.II
Filtering in the Frequency Domain: Preliminary Concepts, Sampling
and the Fourier Transform of Sampled Functions, The Discrete Fourier
Transform (DFT) ofOne Variable, Extension to Function ofTwo Variables,
Image Smoothing and Sharpening using Frequency Domain Filters.

UNIT.III
Filtering Intensity Transformations and Spatial: Histogram
Processing, Fundamental of Spatial Filtering, Smoothing and Sharpening
SpatialFilters

Image Segmentation: Point, Line and Edge Detection, Thresholding-
(Foundation , Basic global thresholding, Otsus method) , Region-Based
Segmentation.

UNIT-IV
Image Compression: Fidelity Criteria, Image Compression Models,
lmage Formats, Containers and Compression Standards

Compression Methods: Huffman Coding, Golomb Coding, Arithmetic
Coding, LZW Coding, Run-Length Coding.

UNIT.V
Restoration: Noise Models, Inverse fi ltering. Least squares Filtering.
Color Image Processing : Color lundamentals, Color models,
Pseudocolor Image Processing, Basics of full color image processing.

i

I
,i



Suggested Reading:

1 I Gonzalez R.C., Woods R.E: Digital lmage Pruce ssing, Pearson

Lducation. 'l hird Edition 2012.

2. William K. Pratl, " Digital Inruge Processing", John Wiley & Sons

Inc. 3d Edition, 2001.

3. McAndrew Intoduction to Digital Image Proccssing, ' Cengage

Learning, 2004.

4. Sonka, Hlavac, Boyle, Digital lmage Processing and Computer

I/ision, Cengage learning, 2008.'

5, Rosenfeld A.'KakAC: Digital Picture Processing Vol.l & II Acad,

Press, 2"d Edition, i982.

I
EFFECT FRO]II THE ACADE]\IIC \'f,AR 2OIJ . 2OI.I

CS 1I4

Instruction
Duration of University Examination
Univenity Examination
Sessional

ADHOC AND SENSOR NETWORKS
(Elective-l)

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT.I
Introduction
Routing in Ad Hoc Networks
Broadcasting, Multicasting and Geocasting

UNIT-II
Mreless LANs
Wireless PANs
Wireless Mesh Networks

UNIT.III
Cognitive Radio and Netvrorks
TCP over Ad Hoc Networks
Applications of Sensor Netrvorks

UNIT-IV
Sensor Networks Design Considerations
Sensor Networks in Controlled Environment and Actuators

UNIT-V
Security in Ad Hoc and Sensor Networks
Integrating MANETs, WLANs and Cellular Networks

Suggested Reading :
I . Carlos de Morais Cordeiro and Dharma Prakash Agrawal, "Ad Hoc

and Sensor Networl<s : Theory and Applications", Second Edition,
World Scientific Publishers, 201 1.

2. Prasant Mohapatra and Sriramamurtyhy," Ad Hoc Nelworks:
Technologies and Protocols", Springer International Edition, 2009

3. Kazem Sohraby, Daniel Minoli, Taieb Znati,"Wireless Sensor
Networks', A John Wiley & Sons Inc. Publication, 2007.

I
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WITH EFFECT FROM THE ACADEMIC I'EAR 2OI3-20I4

CS 4I5
SOFT COMPUTING

(Elective-I)

Instruction
Duration of University Examination
University Examination
Sessiolal

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
Introduction : Neutal-networks, application scope of neural networks,
luzzy logic. gcnctic algoiithrn, hybrid systcrns, Sirlt computing. Artificial
neural networks: Fundamental concepts, Evolution of neural networks,
basic model ofArtificial neural networks, Important terminology ofANNs,
McCulloch-pitts neuron model, Linear separability, Hebb Network
Supervised Learning Network: Perceptron networks, adaptive linear
neuron (Adaline), Multiplc adaptivc linear neuron. Back propagation
network, Radial basis Function network iArchitecture& Training
algorithms)

UNIT-II
Associative Memory Networks: Training algorithm for pattern
Association, Associative memory network, Hetroassociative memory
network (Architecture& Training algorithm), Bidirectional associalive
memory network Arch itecture, Discrete Bidirectional associative memory
networl! Continuous BAM .Analysis of hamming distance. Energy function
and storage capacity, Hopfield networks discrete &continuous.
Unsupervised Learning Networks: Fixed weight competitive Nets,

Kohonen self organizing network, Learning vector quantization
(Architecture& Training algorithm)Adaptive Resonance theory network.

Special networks: Simulated Annealing Networks,Boltzmann machine,

Gaussian machine

UNIT-III
Fuzzy Logic: introduction to Classical sets and fuzzy sets. Classical
sets,Fuzzy sets: Operations and Properties. Fuzzy Relations: Cardinality,
Operations and Properties, Equivalence & tolerance. Membership
function: Fuzzification, membcrship value assignment: Inference, rank

ordering, angular fi.rzzy sets

UNIT-IV
Defuzzification: Lamda Cuts for fuzzy sets and relations, defuzzification
methods Fuzry arithmetic and fuzzy measures: Fuzzy arithmetic, extension
principle, fuzzy measures, measures offuzziness, fuzzy integral Fuzzy rule
base and approximate reasoning: truth values and tables in fuzzy iogic,
fuzzy propositions formation of rulps
,decomposition ofl compound rules, aggregation of fuzzy rules, fuzzy
reasoning. fuzzy inference system, tuzzy expert systerns

UNIT.V
Fuzzy decision making: Individual, multiperson, multi objective, multi
attribute, Fuzzy Bayesian decision making, Fuzzy Iogic control system:
control system design, architecture &operation of FLCsystem,FI_C
system models,Aplication of FLC system.

Genetic Algorithim: I ntroduction, basic operators& terminology,
Traditional algorithm vs genetic algorithm, simple CA, general genelic
algorithm, schema theorem, Classification of genetic alg;rithm, Holland
classifier systems, genetic programming , applications ofgenetic algorithm

Suggested Reading:
l. S. N. Sivanandam & S.N.Deepa, ', principles oJ Sofi .Computing",

Wiley India, 2008,

2. Limin Fu, "Neural Netwtrks in (onrytuter Inle lli.qenc.e',, McGrar.v
Hill, rse5

3. Timoty J. Ross, "flzz.y hryit n,ilh Engineering Applic,utions",
Mccraw Hill. 1997.

I
H



EFFECT FROM THE ACADE|\IIC }'EAR 2OIJ - 2OI1

CS 4I6
MOBILE COMPUTING

( Elcctivc- l)

lnstruction
Duration of-IJniversity Examination

University Examination
Sessional

Periods'irer week
Hours
Marks
Marks

4
J

75
25

UNIT.I
tnttoUu.tio, and applications of mobile computing' Wireless

iiun*ittion, fr.qu.nii"r. Signals. Antennas, Signal Propagation'

Multiplexing, Modulalion . Spread Spectrur-n')eellu lar systems'

Medium access controi, SDMA. FDMA, '1-DMA, CDMA' Comparisons

UNIT.II
Telecommunication system, GSM. DECT, TETRA, Satellite systems:

Aooliartionr. Basics. rotrting. localization, Handover' Broadcast systetns:

"Jii. r.or.t.ntution of'dati. Digital Audio Broadcasting' Digital video

LiouJ.utiing. .nnvergence of Broidcasting and Mobile Communications'

UNIT.III
Wir.f"J.,tX, fnfrared Vs Radio transmission, lnfrastructure and Adhoc

Networks, HYPERLAN, Bluetooth'

I.]NIT.IV
ft4"iif. fP, Dynamic Llost Configuration Proto.c.ol'. Mobilc Adhoc

i"-t*otf<r. Mobile Transpoit Layer' 'l'raditional 'lCP

Classical 1'CP irnprovements. TCP over 2 5/3G Wireless Networks'

Performance Enhancing Proxies

UNIT.V
Or"*tin, Svstems for Mobile Devices: Features of Windows CE'

puirOS, S,-vrliun OS. and Java Card Support for Mobility: Pile systems'

WWW, Wireless Application Protocol'

S uggested Reading:

1 . Schiller, lt'lobile Comntunic'trlion:;, 2ntJ Edition Pearsotr [ducltion'

India, 2003.

2. Hansmann, Merk, Nicklous' Stober, Prinuplls oJ Mobile

tiipi*s ind Edition, Springer International Edition' 2003'

3. Frank Aielstein, Sandeep K S' Gupta "Fundamentals of
Mobile and Pervasive Computing ",Tata McGraw-Hill 2005 '

EFFF,CT FROIVI THE ACADEIVIIC \'EAR 2OI.] - 2OI1

CS 4I7

Instruction
Duration of University Examination
University Exam ination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I .

Introduction : Definition, Applications andTypes of RealTirne Systems,

Typical Case Studies of Real Time Systemd, Timing Constrainrs.

A Reference Model for Real Time Systems: Processors and Resources. 
'

Periodic Task Model, Precedence and Data Dependency, Temporal.
Functional and Resource parameters, Scheduling Hierarchy.

UNIT.Ii
Real Time Scheduling: Different Approaches- Clock Driven. Priority
Driven, Scheduling of Periodic, Aperiodic and Sporadic Jobs in Pliority
Driven Systems.

UNIT-III
Resource Management: Resources and Resource Access Control.
Critical Section. Priorify: Ceiling Protocols, Concurrent Access to Data
( )b.iec1s.

UNIT.IV
Implementation Aspects: Timing Services and Scheduling Mechanisms.
Othel Basic Operating System Functions. Processor Reserves and
Resource Kemel, Open System Architecture, Capabilities of Commercial
Real Time Operating Systems, Predictability of General Purpose Operating

. Systerns.

UNIT-V
Case Studies: Vx - Works. RT Linux.I

REAL TIME SYSTEMS
(Elective-l)



Suggested Reading:

1 . Jane W.S. Liu " Real Time System", Pearson Education Asia,2001'

2. C.M. Krishna and Kang 0. Shin, "Real Time Systems"' McGraw

Hill Cornpanies Inc., 1997.

3. Raymond J.A. Buhr, Donald L. Bailey, "An lntroduclion to Real

Time Systems". Prentice Hall International, [999'

4. K.V.K.K Prasad, " Embedded Real Time Systems' Concepts'

Design and Programming", Dream Tech, 2003'

EFFECT FROM THE ACADEMIC \'EAR 2OI3 . 2OI4

cs 431
DISTRIBUTED SYSTEMS LAB

lnstnrction 3 Periods per week
l)uration of University Examination 3 Hours
University Examination 50 Marks
Sessional 2 5 Marks

l. Develop an FTP Client. Provide a GUI interface for the access of
all the services.

2. Implement a mini DNS protocol using RPC.

3. Implement a chat server and RMI using JAVA.

4. Implement a 2PC for distributed transaction management.

5. Study ofNFS.

6. Case Study on Database Replication
I

r



EFFECT FROM THE ACADE]\IIC }'EAR 2OIJ - 2OI{

CS 432
EMBEDDED SYSTEMS LAB

Instnrction 3 Periods Per week

Duration olUnivL rsiry txanrriation 3 Hours

University Exarrr rration 5 0 Marks
Sessional 25 Marks

I .Use 6f 8-bit and ll-bit Microcontrollers (such as 8051 Microcontroller.

ARM2l48 / ARM2378, LPC 2141142144/46148), Microcontroller and

C -<ompiler (Keil, Ridc,etc.) to: \-
I. Interlace Inpui- Output and other finits such as:

Relays, LEDs, LCDs, Switches, teypads, Stepper Motors,
Sensors, ADCs, Timers.

II. Demonstrate Communications: RS232, IIC and CAN protocols,

III. Develop Control Applications such as: Temperature controller,

Elevator controller, Traffi c Controller.

2. Development and Porting of Real time applications on to Targel

machines such as Intel or other Computers using any RTOS.

I. Understanding Real Time Concepts using any RTOS through

demonstration of:

a) liming

b) Multi-tasking

c) Sernaphores

d) Mcssage Queues

e) Round-Robin Task Scheduling

f) Preemptive Priority based Task Scheduling

d Priority Inversion

h) Signals

i) lnterrupt Service Routines

IL Applications development using any RfOS:

a) Any KI OS Booting.

b) Application Development under any RTOS.

I
Nole : Three periods of contact load L'ill he assigned lo each project guide.

TFFECT FROIII THE ACTDIIIIC |EIR 20I].2OIT
CS 433

PROJECT SEMINAR
Instruction 3 Periods per week

Sessional 25 Marks

The department can initiate the project allotment procedure at the
end ofIII year 2"'rsemester and finalize it in the first two wceks ofIV year
I"' semester.

First 4 weeks oflV year l'' semester will be spent on special lectures

by faculty members, reseafch scholars, postgraduate stu(].'nt\ of the

department and invited lecturers by engineers from industries and R&D
institutions. The objective ofthese prelirninary tall. rr ill l)e l() expose the

students to real life practical problems and rrur Jologi' to solve the

technical problems.

Seminar schedule will be prepared by the coordinator for all the

students from 5'r'week to the last week of the seminar which should be

strictly adhered to.

Each sludenl will be required lo :
1 . Subur it a one page synopsis before the seminar lor display on notice

board.

2. Cive a 20 minute presentation follorved by l0 minutes discussion.

3. Submit a technical write-up on the tal.

Atleast two teachers will be associated with the Project Seminar to
evaluate students for the award of sessional marks which will be on the
basis ofperformance in all the 3 items stated above.

The seminar presentation should include the following
components of the project :

I Problem definition and specification.

! Literature survey, familiarity with research joumals.

I Broad knowledge ofavailable techniques to solve a parlicular
problem.

! Planning ofthe work, preparation ofbar (activity) charts

I Presentation - oral and written.

T
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SCHEME OF INSTRUCTION & EXAMINATION
. B.E. IV-YEAR
(COMPUTER SCIENCE & ENGINEERING)

SEMESTER - II

sl.
No

Syllabus
Ref. No

SUBJECT

Scheme of
Instruction

Scheme of
Examination

- Periods per

wee k
Duration

ln'Hours

Maxinrunr
Marks

[]niv.
Ilxrrm

Scssi-
onalsL D/P

I

2

3

I

2

J

CS 45I

CS 48I

CS 482

CS 483

4

4

4

3

3

J

3

Mva
Voce

75

75

75

50

Gr*

25

25

25

25

25

50

l2 l2 275 175

* Exce lle nt/Ye ry Good/ G ootl/Satisfoctory/Unsatisfoctory

ELECTIVE.II ELECTIVE.III
CS 461 Simulation & Modeling CS 471 Information Retrieval

ME 404 Operations Research Systems

CS 463 Software Quality and Testing CS 472 Semantic Web

CS 464 Information Storage and LA 454 Intellectual Property

Management Rights

CS 465 Ilurnan Computer Interaction CS 474 Advanced Databases

CS 466 Software Reuse Techniques CS 475 Multimedia Systems

ME 4l I Entrepreneurship CS 476 Cloud Computing
CE 452 Disaster Mitigation and

Management

I

CS {5I
DATAMINING

lnstruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
2 5 Marks

UNIT.I
Introduction: Fundamentals of Data Mining, Kinds of Pattems can be

mined, Technologies Used, Applications and Issues in Data Mining

Types of Data: Auribute types, Basic Statistical descriptions of Data,

Measuring data Similarity and Dissimilarity

Data Preprocessing: Need of Preprocessing, Data Cleaning, Data
Integration, Data Reduction, Data Trari'sformation

UNIT.II
Data Warehouse andn OLAP: Data Warehouse, Data Warehouse
Modeling, Data Warehouse Design and Usage, Data Warehouse
Implementation, Data Generalization by Attribute-oriented induction

UNIT.III
Mining Frequent Patterns, Associations and Correlations: Market
Basket Analysis, Association rule mining, Frequent Item set mining methods,
Pattern Evaluation methods, Constraint based frequent pattem mining.
Mining Multilevel and Multidimensional patterns

UNIT.IV
Classification : General approach to classification, Classification by
Decision Tree Induction , Bayes Classification methods, Bayesian Belief
Networks. Classification by Backpropogation, Lazy Leamers, Other
Classification methods, Classillcation using Frequent patterns, Model
Evaluation and selection

UNIT-V
Cluster Analysis: Basic Clustering methods, Partitioning methods,
Density -Based Methods, Grid-based methods. and Evaluation of
Clustering, OutlierAnalysis and Detection methods

THEORY

Data Mining

ELECTIVE _II

ELECTIVE-III

PRACTICALS

Data Mining lab

Seminar

Project

3

3

6

Total

ETFECT TROM THE ACADENTIC YEAR 20IJ - 2OI1



Data Mining 'l\'e nds and Research Frontiers: Mining Complex Data

Types, Data Mining Applications, Data Mining Trends

Suggested Reading:

I . Data Mining - Concepts and 'lbchniques - Jiawei Han & Micheline

Kamber and Jain Pei, Third Edition, India ( 2011).

2. Duta Mining lntroductory and advanced lopics - Margaret H

Dunham, Pearson education, 2006.

3. Dtrta .Vining lechniques - Arun R Pujari, University Press, 2001.

4. Data Warehousing irthe Real World - Sam Anahory & Dennis Murray

Pearson [dn, 2004. :

5. Data llarehousing Fundamentals - Paulraj Ponnaiah Wiley Student

Edn,200l.
6. The Data lYarehouse L{e cycle Tool kit Ratph Kimball Wiley

student edition,2007.

I
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CS {6I
SIMULATION AND MODELLING

(Elective-II)
Instruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
Introduction to Simulation. Advantages and Disadvantages of
Simulation, Areas of application, Systcm and System Enviro.nment,
Components of a system, Discrete and Continuous Systems, Model of a
System, Types of Models, Discrete-Event System Simulation, Steps in a
Simulation Study, Simulation Examples.

UNIT-II
Overview of statistical models and queuing systems, Prograrnming
languages for simulation, Continuous and discrete simr,rlation languages -

FORTRAN. GPSS, SIMAN. SIMSCRIPT. SLAM and MODSIM III

UNIT. III
Random Numbers: generation, properties of randorn numbers, generation

of pseudo-random numbers, tests for random nunrbers. Random variate:
generation. inverse translormation technique, unilorrn distribution.
exponentialdistribution. Weibul's distribution, triangular distributions, Direct
transformation for the normal distribution, convolution method ofErlang
distribution, Acceptance rejection techniques: Poisson distribution, Gamma
distribution.

UNIT.IV
Input data analysis: Data Collection, Identif the distribution, parameler
and estimation. Goodness offit tests: Chi square test-KS test. Multivariate
and time series input models, Verification and validations of simulation
models, Model building, verification and validation: Verification of
simulation models, Calibration and validation of models face validity,
Validation of model assumptions, validation inpuVoutput Transformalions,
Input/output validation using historical input data, Input/output validation
using Turing tes1.

ii



UNIT-V
Ouiput aata analysis, stochastic nature of outpilt data' Types of

sirnrilaticlrr with respect to otrtput analysis' Measures of perfirnnance antl

it''.ii.rti,nution. C)trtput analysi; for terminating simulations' Output analysis

io, t;t,,n.ly-r,ot. simulations. Cornparison and.cvaluation ol'.altcrnative

,Vrt.. J.tUnt, Comparison of several system designs' Statistical models

for estimating the effect ofdesign alternatives'

Sugge;ting Reading:

l. Jerry Banks, John S. Carson II, Barry L' Nelson' and David M'' 
Ni."f . Discrete'Et'enl Syslem Simulation' Pearson Education Asia'

2001. :

2. Narsingh Dco' System Simulation with Digital Computers' Prcnticc

Ilall ol'lndia, 1979.

3. Anerill M Law and W. David Kelton, Sirraiotion Modeling and

AnalYsis, Mc(lrw ill. 2(X)9'

ETFECT FROM THE ACADEI\TIC \ EAR 2OIJ . 2OI.I

ME 404
OPERATIONS RESEARCH

(ElectiveJi)

Instruction
Duration of lJniversity Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

Unitl
Introduction : Definition and Scope ofOperations Research.

Linear Programming: Introduction, Formulation of linear programming
problems, graphical method of solving LP problem, simplex method,
maximization and minimization, Degeneracy in LPP, Unbounded and,
Infeaseable solutions.

Unit-II
Duality : Definition, Relationship between primal and dual solutions.
Economic Interpretation, Post optimaf of sensitivity analysis, Dual Simplex
Method.

Unit-Il
Transportation Models : Finding an initial feasible solution - North West

comer method, Least cost method, Vogel'sApproximation method, Finding
the optimal solution, optimal solution by stepping stone and MODI methods,

Special cases in Transportation problems - Unbalanced Transportation
problem.

Assignment Problems : Hungarian method of Assignment problem,
Maximization in Assignment problem, unbalanced problem, problems with.
restrictions, travelling salesman problems.

Unit-IV
Replacement Models : lntroduction, replacement of items that
deteriorate igoring change in money value. replacement of items that
deteriorate considering change in money value with time, replacement of
items that fail suddenly - Individual replacement policy, Group replacement
policy.



Garne Theory: Introductiorr' 2 person zero sum galnes, Maxint i - Mininrax

principle, Principle of Dominance, Solution for mixed strategy problems,

Graphical method for 2 x n and m x 2 games.

Unit-V
Sequencing Models : Introduction, General assllmptions, processing n

iobi through 2 machines. procesiing 'ri'.lobs through m machines,

Processing 2 jobs through rn machines.

Queuing Theory : Introduction, single channel - poission arrivals -

.ipon.riiul r"*i.. times with infu:ite iropulation & finite population, Multi

channel - poissoir ar1i1'als - Exponential service times with infinite

population. : -"
Introduction to optimizatidn Techniques:- Single objective & Multi

ob.jective optimization 'l'echniques like C.A' NSCA' P.Q.O & MPSO

Techniques.

$uggested Reading, .'-
I. Hamdy, A. Taha, "Operations Research-An lntroduction", Sixth

Edition, Prentice Hall of Iudia Pvt . Ltd', 1997 '

2. S.D. Sharma, "Operalions Reseutch ", Kedarnath, Ramnath &

Co., Meerut. 2009.

3 . Hrvey M. Wagner, " Principles of Operations Researth " Second

Edition, Prentice Hall of lndia Ltd.. 1980.

4. V.4. Kapoor, "Operations Research ", S. Chand Publishers'New

Delhi,2004.

5. R. Paneer Selvam, "Operations Research", Second Edition' PHI

Leaming Pvt. I:td., New.Delhi, 2008.

6. Prof. Shanker Narasimha, "Data Reioniittation" '

I

EFFECT FROi!I TIIE ACADEIIIC \'E.\R 2OIJ.2()I{
CS 463

SOFT WARE QUALITY AND TESTING
(Elective-ll)

Instruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT.I
Software Quality Assurance Framework and Standards.
SQA Framework: Definition of Quality, Software Quality Assurance,

Components ofSoftware Quality Assurance, Software Quality Assurance

Plan: Steps to develop and implement a Software Quality Assurance Plan.

Quality Standards: ISO 9000 and Companion ISO Standards, CMM,
CMMI. PCMM, Malcom Balridge. 3 Sigma, 6 Sigma

UNIT-II
Software Quality Assurance Metrics and Measurement Software

Quality Metrics, product Quality metrics, In-Process Quality Metrics.
Metrics for Software Maintenance, Examples of Metric Programs.
Software Quality rnetrics rnethodology: Establish qr.rality reqr.rirernents,

Identifu Software quality rnetrics. implement the software quality men ics,

analyze software metrics results, validate the software quality metrics.
Sofiware quality indicators - []undamentals in Measurement theoly

UNIT.III
Software Testing Strategy and Environmer1t-Eqfablishing testing
policy, structured approach to testing,'test factois, Economics of System

Development Life Cycle (SDLC) Testi.ng Software Testing Methodology
.Defects hard to find, verification and validation, functional and structural
testing, workbench concept, eight considerations in developing testing
methodologies, testing tactics checklist

UNIT.IV
Software Testing Techniques: Black-Box, Boundary value, Bottom-
up, Branch coverage, Cause-Effect graphing, CRUD. Database, Exception,
Gray-Box, Histograms, Inspections, JADs. Pareto Analysis, Prototyping,
Random Testing, Risk-based Testing, Regression Testing, Structured



Walkthroughs, Thread Testing, Performance Testing, Mrite-Box Testiug

,Software Testing Tools, Taxonomy of Testing tools' Methodology to

evaluate automated testing tools, Load Runner, Mn runner and Rational

Testing Tools, Java Testing Tools, JMetra' IUN IT and Cactus'

UNIT-V
Testing Process, Eleven Step Teiling Process: Assess Project

Managirncnt l)cvcloprncnl Flstirnatc and Status. I)evelop l'est Plan'

Requiiements Phase Testing, Design Phase Testing' Program Phase

Tesiing, Execute Test and Record R€$ults, Acceptance Test' Report test

resultsl testing softwSre installation, Test software changes' Evaluate Teql

Effectiveness, Testingsp$ialized Systems and Apqlications Testing Client/

Server, Web applicatiorii, Testing off the Shelf Components, Testing

Security, Testing a Data Warehouse .

Suggested Reading:

L William E. Perry, Efective Methods for Software Testing' 2nd

Edition, Second Edition. Published by Wiley & Sons'

2. Mordechai Ben-Menachem/Garry S' Marliss, Software

Quality, Cengage Leaming publication 2008'

3. Graham, Veenendaal' Evans. Black, Foundations o.[ So-fn'are

Testing, Cengage Learning 2007.

4, Gao, Tsao and Wu, Testing' and Quality Assuronce for
Componenl-based Sofnvare, Artech House Publishers'

5. Bories Beizer, SoJiware Testing Techniques, Second Edition'

Dreamtech Press .
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INFORMATION STORAGE AND MANAGEMENT
(ElectiveJI)

Instruction
Duration of Universiry Examination
Llniversity Examination
Sessional

4 Periods per week
3 Hours

7 5 Marks
25 Marks

UNIT-I
Storage System
Introduction to information storage, virtualization and cloud computing, Key
data center elements, Compute, application, and storage virnralization, Disk
drive & flash drive components and performance. RAID, lntelligent storage

system and storage provisioning (including virnial provisioning)

UNIT-II
Storage Networking
Fibre Channel SAN components, FC protocol and operations, Block level
storage virtualization, iSCSI and FCIP as an IP-SAN solutions, Cqnverged
networking option - FcoE, Network Attached Storage (NAS) -
components, protocol and operations. File level storage virtualization,
Object based storage and unified storage platfbnl

UNIT-III
Backup, Replication, Archive
Business continuity terminologies, planning and solutions, Clustering and

multi-pathing architecture to avoid single points of failure, Backup and

recovery - methods, targets and topologies, Data de-duplication and backup

in virtualized environment, Fixed content and data archive, Local replication
in classic and virtual environments, Remote replication in classic and virrual
environments, Three-site remote replication and continuous data protection

UNIT-IV
Cloud Infrastructure
CIoud L,nabling Technologies, Characteristics ofCloud Cornputing, Benefits,

Cloud Service Models. Deployment Models. Cloud Computing
Infrastrucrure, Cloud Challenges, Cloud Adoption Considerations, Concepts

in practice

l
l
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CS 465

4 Periods per week

3 Hours

75 Marks
25 Marks

UNIT. I
Interaction Paradigms: Corhputing Envircnments, Analyzing Interaction
Paradigms, Interaction Paradigms

lnteraction Frameworks and Styles: Frameworks for [Jnderstanding
Interaction, Coping with Complexity, Interaction Styles

UNIT- II
Interaction DesignProcess: IterativeDesign. User-Centered
Design, Interaction Design Models, Overview of Interaclion Design
Models

Discovery : Discovery Phase Framework. Collection. Interprelation ,

f)ocumentation

Design : Conceptual Design. Physical Design, Evaluation. Interface
Design Standards. Designing the Facets o1'the Interl'ace

UNIT- III
Design Principles: Principles of Interaction Design, Corrprehensibility.
Leamability, Effectivenessfusefulness, Efficiencyfusability, Grouping,
Stimulus Intensity, Proportion , Screen Cornplexity, Resolution/

Closure, Usability Goals

Interaction Design Models: Model Human Processor , Keyboard
Level Model, GOMS, Modeling Structure, Modeling Dynamics, Physical

Models

Usability Testing: Usability, Usability Test, Design the Test, Prepare

for the Test, Perform the Test, Process the Data

UNIT-IV
Interface Components: The WIMP lnterface, Other Components

UNIT.V
Storage Security & Management
Security threats, and countenneasures in various domains, Security

solutions for FC-SAN, IP-SAN and NAS environments' Security in

virtualized and cloucl cnvironmcnls. Monitoring antl managing various

information infiastructure components in classic and virtual environments,

Information lilecycle management (ILM) and storage tiering.

Case Study:

l. Technologies described in the course are reinforced with
BROCADE & EMC examples of actual solutions.

2. Realistic case studiis enable the participit to design the most

appropriate solution for given sets ofcriteria'

Suggested, Reading :

l. EMC Corporation, "lnformation Storage and Managemenl",

Second Edition, WileY Publishers'

2. John W. Rittinghouse."lmplementation Managemenl ond
Security". James F. Ransome, CRC Press.

3. Robert Spalding, 'storage Nenvork's: The L'omplete ReJbrcnce ",

Tata McGgraw Hill, Osborne. 2003.

4. Marc Farley, " Buitding Storage Netu'orks ", -lata McGraw Hill,
Osborne, 2001.

5. Meqta Cupta. "slorage Area Nelwork Fundamentals", Pearson

Education Limited, 2002.

I
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HUMAN COMPUTER INTERACTION
(Elective-ll)

Instruction
Duration of University Exam ination
University Examination
Sessional



Icons l Human Issues Conceming Icons, Using lcons in Interacticln l-)esign,

Technical lssues Conceming Icons

Color: The Huuran Perceptual System. Using Color in lnterrction Design,

Color Concerrrs tbr Interaction Design, Technical Issues Conceming Color

UNIT. V
Text : Hurnan lssues Concerning Text, Using Text in Interaction Design,

Technical lssues Conceming Text

Speech and Hearing : The Human Pcrceptual System. Using Sound in

interaction Design. Technical Isiues Concerning Sound

Touch and Movemgnt: The Human Perceptual System, Using Haptics

in Interaction Desigrl Technical lssues Conierning Haptics

Suggested Readingt

1 . Steven l7eim, The Resonanl Inlerface : HC I F'oundations .for
lnterdcl.lon Desrgn. Addison-Wesley, 2007.

2. J. Preece, Y Rogers, and H. Sharp, Interaction Design: Beyond

Hunctn-(ttntpuler lnleruclion' Wiley & Sons, 2"d Ed ' 2007'

3. Ben Shneiderman, Catherine Plaisant, Designing lhe User

lnle rface : Strate gies Jbr Effe ct ive Human-Computer Inleraclion'

5!h edition, , Addison-WesleY, 2009.

EFFECT FROIVI THE ACADEiIIIC Yf,AR 2OI] .2()I{
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Instruction
Duration of University Examination
University Examination
Sessional

SOFTWARE REUSE TECHNIQUES
(Elective-ll)

4 Periods pcr week
! '. 3 Hour$

1' 75 Marks
2 5 Marks

UNIT-I
Software reuse success factors, Reuse driven software engineering as

business, Object oriented software engineering, Applications and

Component subsystems, Use case components, Object components.

TJNIT-II
Design Patters - Introduction. Creational Pattems - Factory, factory
method, abstract factory singleton, builder, prototype.

UNIT.III
Structural Patterns - Adapter, bridge, composite, decorator, fagade.

fly.rveight, proxy. Behavioral Pattems - Chain of responsibility, command,
interpreter.

UNIT.IV
Behavioral Patterns - lnterartor, mediator. memento, observer, state,

strategy, template, visitor. Other design patterns - Whole - part, master -
slave, view handler, forwarder - receiver, client dispatcher - server,
publisher - subscriber.

UNIT-V
Architectural Patterns - Layers, pipes and filters, black board, broker,
model-view controller, presentation - abstraction - control, micro kemel,
reflection.

S uggesled Reading:

1. Ivar Jacabson, Martin Griss, Patrick Johnson, "Sofflvare Reuse:

Architecture, Process and Organization .for Business Success ",

ACM Press 1997.

I

I
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Z. Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides - "

Design Potterns", Pearson Education, 1995.

3. Frank Buschmann elc., - "Patlern Oriented Softwore Architeclure

- Volume 1'', Wiley 1996.

4. James W Cooper, "Javo Design Patterns' a lulorial", Peatson

Education,2000.

EFFECT FRO]\I THE ACADE}IIC \ EAR 20I3 . 2011

ME 411

ENTREPRENEURSHIP
(ElectiveJl)

Instruction
Duration of Universiry Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
Indian Industrial Environment - competencel Opportunities and

Challenges, entrepreneurship and Economic growth, Small Scale lndustry
in lndia, Objectives, linkages among small, medium and heavy
industries,types and lorms enterprises.

UNIT.II
Identification and characteristics of Entrepreneurs, Emergence of
First generation entrepreneurs, environmental influence aud women
entrepreneurs. Conceplion and evaluation of ideas, their sources and
decision making. Choice of Teclinology - Collaborative interaction for
'l 

echnology development.

I.INIT.III
Project formulation, Analysis ofmarket dernand, Demand supply gap,

Financial and Profitability analysis and Technical analysis. Project iinancing
in India.

UNIT-IV
Project Management during construction phase, project organization,
project planning and control using CPM-PERT techniques. Human aspects

of project management. Assessment of tax burden.

UNIT-V
Behavioral aspects of entrepreneurs: Personality - determinants.
attributes and models, leadership concepts and models. Values and

attitudes. Motivation aspects, change behavior.

Time Management: Various approaches of time management, their
strengths and weaknesses. The urgency addiction and the time managemenl
rnatrix.

!



Suggested Reading:

l. Vasan( Desai, Dynamics oJ Enu'cpreneurial Dcvclopmcnt and
Management, Himalaya Publishing House, 1997.

2. Prasanna Chandra, Project- P lanning, Analysis, Selection,
Implemenlation und Review, Tata Mc Graw Hill Publishing
Company Lkl., 1995.

3. B.Badhai. Entrepreneurship for Engineers, Dhanpath rai & Co..
Delhi,200l.

4. Stephen R. Coyey and A.Roger Menil, Frrst Tiings ,Elrst, Simon

and Schuster, 2002,

5. Robert D. Hisrich ind Michael PPeters , Enrreneurship, Tata Mc
Graw Hill ed.,2002. 6. Sudha G.5.,'Organizotional Behavior,
National Publishing House, 1996.
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CS 47I
INFORMATION RETRIEVAL SYSTEMS

( Elective-lll)

Instruction
Duration of Universiry Examination
University Exam ination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT.I
Introduction: Basic concepts, Past present and Future oflRS, Retrieval
Process. Modeling: Introduction, A Taxonomy of IR Models, Rerieval:
Adhoc and Filtering, A formal characterization of IR Models, Classic IR.
Set Theoretic Models, Algebraic Models, Probabilistic Models

UNIT-II
Structured Text Retrieval Models, Models for Browsing
Retrieval Evaluation: Introduction, Reference Collections.

Query languages: Introduction, Keyword-based querying, pattern
Matching, Structural

Queries, Query Protocols.

UNIT-III
Query operations: Introduction, User Relevance Feedback, Automatic
LocalAnalysis,
Automatic Clobal Analysis.

Text and Multimedia Languages and Properties: Introduction, Meta Data,
Text, Markup
Languages, Multimedia.

UNIT.IV
Text operations: Introduction. Document Preprocessing, f)ocument
ClusGring, Text
Cornpression. Comparing Text Compression Techniques.

Indexing: Introduction, InverteA Files, Other Indices for Text Searching.
Boolean Queries,

i



UNIT-Y
Searching: Sequential Searching, pattern Matching. Structural eueries,
Compression.
Parallel and Distributed IR: Introduction, parallel IR, Distributed IR.

Suggesletl Reoding:

I . Ricardo, Baeza-Yates, Berthier Ribeiro_Neto, ,,Modern
Information Retrieval " pearson Education, 200g

2. David A. Grossman, Ophir Frieder, ,,lnformation 
Retrieval -

Algorithms and Heuristics", Springer. l"d Fdition (Distributed by
Universities Plgss), 2004.

3. Gerald Kowalsk i": " Infornation Retrieidl- Sysrems: Theory and
Implementation ", Kluwer Academic publishirs, I 997.

4. Mlliam B. Frakes, Ricardo Baeza- yates, ,,lnformation 
Retrieval

- Dato Structures & Algorithms", pearson Education, 200g.
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SEMANTIC WEB
(Elective-lll)

Instruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT-I
Thb Future ofthe Internet: Introduction, The Syntactic Web, lhe
Semantic Web, The working Semantic Web. O-ntology in- Computer
Science: Defining .the Term Ontology, Differences among Taxonomies,

Thesauri, and Ontologies,
Classifying Ontologies, Web Ontologiss, Web Ontology
Description Languages, Ontology, Categories, and Intelligence.

UNIT.II
Knowledge Representation in Description Logic: lntroduction, an

Informal Example, the Family ofAmibutive languages, inference hoblenrs.
RDF and RDF Schema: Introduction, XML Essentials, RDF. RDF
Schema,'A Summary of the RDF/RDF Schema Vocabulary.

UNIT-III
OWL: Introduction, Requirements fbr Web Ontology Description
Languages, Header Information, Versioning, and Annotation Properties.

Properties, Classes, Individuals, Data types, A Summary of the OWL
Vocabulary. Rule Languages: lntroduction, Usage

Scenarios for Rule Languages, Datalog, RuleML, SWRL, TzuPLE.

Semantic Web Services: Introduction, Web Service Essentials, OWL-
S Service Ontology, An OWL-S Example.

UNIT.IV
Methods for Ontology Development: Introduction, Uschold and King
Ontology Development Method, Toronto Mrtual Enterprise Method,
Methonrology, KACTUS Project Ontology Development Method,
Lexicon-Based Ontology Development Method, Simplified Methods.
Ontolory Sources: Introduction, Metadata, Upper Ontologies. Other
Ontologies of Interest, Ontology Libraries.

(D
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Scmantic Wch Softwarc T ,ls: Introduction, Metadata and Ontology
Editors. Reasoners. Other tools.
UNIT.V
Software Agents: lntroduction, Agent Forms. Agent Architectr.rre. Agents
in thc Scrnarrtic wcb Contcxt..

Semantic Desktop: Introduction. Semantic f)eskbp Metadata. Semantic

Desktop Ontologies. Senrantic Desktop ArchrtectLrre. Semantic Desktop
Related Applications. Ontology Application in Art: [ntroduction.
Oirtologies fbr the Description of Works olArt, Metadata Schemas for
The f)escription of Works of Art, Semantic Annotation of Art hnages.

l. Semantic Web Concepts; Technologies and Applications, Karin
K. Breitman, Marco Antonio Casanova and Walter
Truszowski, Springer.

2. lnJbrmation Sharing on the Semanling Web, Heiner
Stuckenschmidt, Frank Van Harmelen. Springer.

3. Semantic llteb Primer, Grigoris Antoniou, Frank Van, third Edition,
MIT Press.

4. Semuntic ll/e b Services: Concepts, Technologies and
Appliccrtions, Rudi Studer, Stephan Grirnm, Andrees Abeker,
Springer.

5. Towards the Semantic ll/eb: Ontology Driven Knowledge
Managemenl, John Davis, Dieter Fensal, Frank Van Harmelen, J.

WileY.
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INTELLECTUAL PROPERTY RIGHTS
(Elective-l I I )

LA 454

Instmction
Duration of University Examination
University Examination
Sessional

Periods per u,eek4

3

75
25

Hours
Marks
Marks

UNIT-I
lntroduction: Meaning oflntellectual Property- Nature of I.P- Protection
of I.P. Rights-kinds of lntellectual Property Rights -lnte"national
Conventions oflntellectual Properry Rights- patent Treaty 1970. GATT
1994, TzuPS & TRIMS - lntemational Organization for Protection of
IPR _ WTO, WIPRO, UNESCO.

UNIT.II
Patents: Meaning ofPatent- Commercial Significance - Obtaining ofPatent

- patentable Subject - matter - rights and ohligations of Patentee -
specification - Registration ofpatents - Compulsory licensing and licenses
ofrights - Revocation.

UNIT.III
Industrial Designs : Definitions of Designs - Registration of Designs -
Rights and Duties of Proprietor of Design - Piracy ofRegistered Designs.

UNIT-IV
Trade Marks : Meaning of trademark - purpose of protecting trademarks
Registeredtrademark-procedure-passing off-Assignmentand licensing,
of trademarks - Infringement of trademarks.

UNIT.V
Nature, scope ofcopyright - Subject matter ofcopy right - Right conferred
by copyrightPublication - Broad - casting, telecasting - computer
programme - Database right -Assignment - Transmission of copyright -
Infringement of copy right.

Suggesled Reading:
l) Cornish W.R, 'tntellcctual l'ropcrtv I'otents". CopyrigXt,

Trademarks and Allied Rights, Sweet & Maxwell 1993.

2) P. Narayanan, "lntellectuul lroparty Lov"', Eastem law flouse
2nd Edn. 1997.
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ADVANCED DATABASES

(Elective-lll)

Instruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT.I .\ -

Object Based Ditrbases: Overview, Qolhplex data types, Stnrctured
types and inheritanc'e in SQL, Thble inheritance, Array ind rnultiset Types

in SQL, Object -identity and reference Types in SQL. Irnplementing O-
R feahrres, Persistent programrning languages, Object-relational rnapping,

Object-oriented versus object-relational.

UNIT-II
XML: Motivation, Structure of XML data, XML document scheme,

Querying and transtbrrnation. Application program intcriace to XML,
Storage of XML data, XML applications.

UNIT.III
Query Processing: Overview, Measures of query cost, Selection
Operation, Sorting, Join Operation, Other Operations, Evaluation ol'
Expressions.

Query Optimization: Overview, Translormation of relational expressions.

Estimating statistics of expression results, Choice of evaluation plans,

Materialized Vews.

UNIT.IV
Parallel Databases: Introduction, I/O parallelism, Interquery Parallelism,
lntraquery Parallelism, lntraoperation Parallelism, Interoperation
Parallelism. Query Optimization, Design of Parallel Systems.

Distributed Databases : Homogeneous and heterogeneous database,

[)istributed data Storage, Distributed transactions, Oomrnil protocols,

Concurrency control in disributed databases, Availability, Distributed query

processing, Heterogeneous distributed databases.

UNIT-V
Advanced Application Development: Performance tuning, Performance

benchmarks, Other issues in application development, Standardization.

Spatial and Temporal Data and Mobility: Motivation. Time in databases,

Spatial and geographic data, Multimedia databases. Mobility and Personal

databases.
Suggested Reading:
l. Abraham Silberschatz, Henry F Korth, S Sudarshan, Datahase

System Concepts, McGraw Hill Intemational Edition, 6'h Edition,
2009.

2. Llmasri Navathe, Somayajulu, Gtpta. Fundamentals o1 Datahases

Systems, Pearson Education, 4'h Edition, 2006.

3. CJ Datc, A Kannan, S Swamynathan, An Introduction to Dalabase

S/srerzs, Pearson Education, I'h Edition, 2006.

4. Ramakrishna, Gehrke, Duluhulscs Murutgemcnl ,ltrs/cnt.r. McGraw-
Hill Intemational Edition, 3'd Edition. 2003.
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EFTECT FROM THE ACADEMIC \ E{R 20IJ . 2OI1 Transformations, 3D Graphics, 3D Modeling, Surface Characteristics and

Texture, Lights.

UnitJII
Audio: Introduction. Acoustics, Nature of Sound Waves. Fundamental

Characteristics of Sound. Musical Note and Pitch. Psycho-Acoustics,
Elements of Audio Systems, Microphone, Arnplifier, Loudspeaker, Audio
Mixer, Digital Audio Synthesizers, Musical Instrunent Drgital
lnterface(MIDI),MIDI Messages. MIDI Connections, General MIDI
(GM) Specifications, Basics of Staff Notation, Sound Card, Audio
Transmission, Audio Recording Devices, Audio File Formats and

CODECs, Software Audio Players, Audio Recording Systems, Digital
Audio Broadcasting, Audio and Multimedia, Voice Recognition and

Response, Audio Processing Software.

Video: Introduction, Analog Video Camera- Transmission of Mdeo Signals.
Mdeo Signals formats, Television Broadcasting /standards, Digital Video.
Digital Video Standards,PC Video, Video Recording Formats and

Systems, Video File Formats and CODECs, Video Editing, Video Editing
Software. Animation: Introduction, Historical Background. Uses of
Animation, Key lrames and Tweening, Types of Animation, Computer
Assisted Animation, Creating Movement, Principles ofAnimation, Some
Techniques ofAnimation, Animation on the Web, 3D Animation, Carnera,
Special Effecls, Creating Animation, Rendering Algorithms, Animation
Software. File Formats.

UnitIV
Compression: Introduction, CODEC, Types of Compression, Types of
Redundancies, Lossless/Statistical Compression Techniques, GIF Image
Coding Standard, LossyiPerceptual Compression Techniques, JPEG
Image Coding Standard, MPEG Standards Overview, MPEG- I

Audio,MPEG-l Video, MPEG-2 Audio, MPEG-2 Video, MPEG-4.
MPEG-7, Fractals.

CD-Technology: Introduction, Compact Disc (CD). CD Formats.
Magneto- Optical Disc. CD Intertace. Laserdisc(LD), Enor Handling.
D\D, DVD- Formats.

Multimedia Architecture: Introduction. User Interfaces. Windows
Multimedia Support. Hard ware Support, Distributed Multimedia

MULTIMEDIA SYSTEMS
(Elcctivc-lll)

Instruction
Duration of I lniversity Examination
University Exanr ination
Sessional

Unit-I
Multimedia: An o1,e-rview: Introduction, Multimedia presentation and
Production, characteri$ics of a multimedia p,relentation, Multiple Media,
Utilities ol Multiserisory Perception, Hardware and Soltware
Requirriments. Uses of Multimedia, promotions of Multimedia Based
content, Steps for creating a multimedia presentation.

Digital Representation: Introduction, Analog Representation, Waves,
Digital Representation, Need for Digital Reprcscntation, Analog to Digital
Conversion, Digital to Analog Conversion,, Relation between Sampiing
Rate and Bit Depth, Quantization Enor, Fourier Representation, pulse
Modulation, Importance and Drawbacks of Digital Representation.
Visual Displav Systems: Introduction, Cathode Ray Tube(CRT), Video
Adapter card, Video Adaprer Cable, Liquid Crysral Display (LCD),
Plasma Display Panel (PDP).

Unit-II
Text: Introduction. Types ofText, Unicode Standard, Font, lnsertion of
Text, Text Compression, File Fonnats.

Image: lntroduction, Image types, Seeing Color, color Models, Basic
Steps for Image Processing, Scanner, Digital Camera, Interface Standards,
specifications of Digital Images, Color Managemenr Systems(CMS),
Device Independent Color Models, gamma and Gamma Conection, Lrage
Processing Software, File Formats. Image Output on Monitor . Image
Output on Printer.

Graphics: Irrtroduction, advantage of Graphics. lJses of Graphics.
Components of a Graphics System, Coordinate Systems, Line Drawing
Algorithms. f-illing Algorithms, Clipping Algorithms. plotter.

4 Periods per week
3 Hours

75 Marks
2 5 Marks



Applications' Real- time protocors, prayback Architectures, Streaming
Technologies. Temporal Relationships, Syncluonization, Multimedia Data
base Systems (MMDBS), Feature Eitraciion of Image, Feature Extraction
of Audio, Feature Extraction-of Video, Similariiy Metrics, Indexing
Mechanisms, Characterislics of Multirnedia Databases, Benchrnarking of
MMDBS, Object Oricnrcd Approach.

UnihV
Multimedia Documents: Introduction, Document and Document
Architecture, Designing a Multifrtdia Interchanges Format, Markup,
Standard Geni:ral.iped Markup Language (SGM1), Open Document
Architecture (ODA), Multimedia and HypenMia information Coding
Expert Gro_up(MHEG). Hypermedia Time based Structuring Language
(Hyime), Open Media Framework (OMF), Digital Copyrigfits.
Multimedia Application Development: Introduction, Software Life
Cycle Overvigu ADDIE Model, Conceptualization, Content Collection
and.Processing, Story, Flowline, Scripr, Storyboard, Irnplementation,

f:lhori:p Metaphors. Tesring and Feedback, Finat Detivery. Report
Writing/Documenration, case Study. Computer Games.
Mrtual Reality: Introduction, Forms olVirtual Reality, VR Applications,
Sotlware Requirements. peripheral Devices. Virtuai Realiti rnodeling
Language (VRML)

Suggested Reoding:

l. llll* Parekh, "Principlas ol MultimctlitL.', Tata McGraw Hill,
2008

2. Thy Vaughan, "Multimedia: Making lt Work',, Seventh [dition Tara
McGraw Hill. 2008

3. Raff Stein Metz Clara Nahrstedit, ,,Multimedia; 
C.omputing,

Conmunicution antl Appl icat ions,,, pearson Education, 200 l.
4. John F. Koegel Buford, "Multimetliu S.vsrems.', Addison Wesely,

t994.
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CLOUD COMPUTING
(ElectiveJII)

Instruction
Duration of University Examination
University Examination
Sessional

4 Periods per week
3 Hours

75 Marks
25 Marks

UNIT.I
Introduction to Cloud Computing: Cloud Computing in a Nutshell,
System Models for Distributed and Cloud Computing, Roots of Cloud
Computing, Grid and Cloud, Layers and Types of Clouds, Desired
Features of a Cloud, Basic Principles of Cloud Computing, Challenges
and Risks, Service Models.

UNIT.II
Virtual Machines and Virtualization of Clusters and Data Centers.

Levels of Virtualization, Mrtualization Structures/Iools and Mechanisms.
Virtualization of CPU, Memory and I/O Devices, Mrtual Clusters and
R.esource Management, Virtualization Data-CenterAutomation.

Case studies: Xen Virtual machine monitors- Xen API. VMware -
VMware products-Vmware Features. Microsoft Virtual Server - Features
of Microsoft Virtual Server.

UNIT.III
Cloud computing architectures overVirtualized Data Centers: Data-
Center design and lnterconnection networks, Architectural Design of
Compute and Storage Clouds, Public Cloud Platforms, GAE, AWS,
Azure. Inter-cloud Resource Management

UNIT.IV
Cloud Security and Trust Management, Data Security in the Cloud
: An Introduction to the Idea of Data Security, The Current State of
Data Security in the Cloud CryptDb: Onion Encryption layers-
DET.RND,OPE,JOIN,SEARCH, HOM, and Homomorphic
Encryption, FPE.

Trust, Reputation and Security Management.

rl
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DISASTER MMIGATION AND MANAGEMENT
(Elective-lll)

lnstruction 4 Periods per week
Duration of University Examination 3 Hours
Universiry Examination 75 Marks
Sessional 25 Marks

UNIT.I
Introduction - Natural, human induced and human made disasters
international decade of disaster reduction.

UNIT.II
Natural Disasters - Hydrometereological based disasters - Trophfcal
cyclones, floods, drought and desertification - Zones Geographical based

disasters - Earth quake, Tsunammis, Landslides and avalanches.

UNIT.III
Human induced hazards -chemical industrial hazards, major power
breakdowns, traffic accidents, etc.

UNIT-IV
Use of remote sensing and GISI disaster mitigalion and management

UNIT.V
Rich and vulnerability to disaster - mitigation and management options
warning and forecasting

Suggested Reading:

l. Rajib, S and Krishna Murthy, R. R (2012) " Disaster Management
global Challenges ond Local Solutions" [Jnivcrsitics Prcss,
Hyderabad.

2. Navclc, P & Raja, C. K (2009), Earth qnd atmospheric Disasters
Management, Natural and Manmade,- B. S. Publications.
Hyderabad.

3. Fearn-Banks, K (2011), Criscs conrpulutions upprouch; A cusc
book approach.

4. Spct'iul Indian Education, Route ledge Publishers. New York &
London.

5. Battacharya, T. (2012), l)irusler,\citnce untl lvlurutge nrcnl, 'l'ala

McGraw Hill Company, New Delhi.

Unit-V
Cloud Programming and Software Environments:Features of Cloud

and Crid Piatlbrms. parallel and distributed Programming Paradigms'

Prograrnuring $upporl olGoogle App Engine' Programming on Amazon

nW.S and \4iclosoii Azure, l-intelging ('loud Srlliware Flnv irotttttents'

Common Standnrcls in Cloud Computing: The Open Cloud Consortium'

thc l)istributc<l Managcntcnt litsl< lrorcc. Standalds for Application

Developers, Standarcls ibr Messaging. Intelnet Messaging Access Protocol

(IMAP); Standards fbr Security, Examples of End-UserAccess to Cloud

Computing.

Suggesterl Reoding: - :

l) lohn W. Rittinghodse, "Cloud Compirting: Implementation'

Mttnagcmanl, und Securilv". James F. Ransome, CRC Press 2009'

2) Kai Hwang. Geoffrey C.Fox, Jack J. Dongarra, "Distributed and

Cloud Coitputing From Parallel Prttcessing to the lnternet of
Things", Elsevier, 2012.

3 ) Rajkumar Buyya, James Broberg and Andrzej M Goscinski, "C-load

Cimputing. I'rinciptes and Paradigms (Wiley Series on Parallel

and i)istributed Computing), Wiley Publishing @2011

4) RalucaAda Popa, Catherine M.S. Redtleld, Nickolai Zeldovich' and

Hari Balakri sinan, "CryptDB: Protecting Confidentiality tt ith

encryptetl Querl: Pntccssing"23td ACM Symposium on Operating

Systems Principles (SOSP 2011). Cascais, Portugal October 2011'

5) A Fully Hornomorhic Encryption Scheme, Craig Gentry, September

2009.

6) David Marshall, Wade A. Reynolds, "Advanced Server

Virtualizotion: VMware arul Microsoft Plalfurn in the Virlual

Data Center", Aucrbach Publications. 2006'
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Instruction
Duration of University Examination

University Examination

Sessional
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DATAMININGLAB
3 Periods per week

3 Hours
50 Marks
25 Marks
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SEMINAR
Instruction 3 Periods per week
Sessional 2 5 Marks

Oral presentation is an important aspect of engineering education.
The objective ofthe seminar is to prepare the student for a systematic and
independent study ofthe state ofthe art topics in a broad area ofhiVher
specialization.

Seminar topics may be chosen by the students with advice from the faculty
members. Students are to be exposed tolhe following aspects ofa seminar
presentation.

r Literature survey

r . Organization ofthe material

r Presentation ofOHP slides/PC presentation

r Technical writing

Each sludenl is required lo :

l. Submit a one page synopsis before the seminar talk for display on
the notice board.

2. Give a 20 minute presentation through OHP, PC, Slide projector
followed by a l0 minute discussion.

3. Submit a report on the seminar topic with a list of references and

slides used

Seminars are to be scheduled from the 3'd week to the last week of
the semester and any change in schedille should be discouraged.

For award of the Sessional marks. students are to be judged by at

least two faculty members on the basis of an oral and written
presentation as well as their involvement in the discussions.

I Implement the following Multidimensional Data Models

Star Schema

Snowflake Schema

Fact Constellition

I.

ll.

ll1.

2. ImplementApriori algorithm to generate frequent ltem Sets

3. Implement the following clustering algorithms

i. K-means

ii K-mediods

4. Implement the following classification algorithms

i. Decision Tree Induction

ii KNN

5. Perform data Preprocessing using WEKA

6. Perform Discritization of data using WEKA

't . Classification algorithms using WEKA

8. Apriori algorithm usingWEKA

9. Perform data ransformations using an ETL Tool

10. A small case study involving all stages ofKDD' (Datasets are available

online like UCI RePository etc.)



WITH EFFECT FROM THE ACADEIIIIC \ EAR 2OI}2OI,I

PRO.IECT

Instruction
Duration of I Iniversity Exam ination
University Exarnination
Sessional

6 Periods per week
Viva Voce

Grade*
2 5 Marks

Solving a.real lifb problem should be the lbcus of U.G. projects.
Faculty mernbers shogld propose the proiects (briefscope and relerences)
well in advance whichlshould be made availdU€ to the students at the

department library. The project could be clas-sifled as hardware, software,
rnodeling, sirnr.rlation etc. The project should involve one or many elements

oftechniques such as analysis, design, synthesis.

The departmenl will appoint a project coordinator who will
coordinate the following:

r Grouping ofstudents (maximum of3 in a group)

! Allotment of projects and pro.iect guides

r Project monitoring at regular intervals.

All pro.lects allotment is to be completed by the 4'h week of 4'h year
I r semester so that the students ge1 sufficient time for cornplelion of the
project.

All pro.iects will be monitored at least twice in a semester through
student presentations. Sessional marks are to be based on the Grades/
Mark, awarded by a monitoring committee comprising of faculry members

as well as by the supervisor.

Ellbrts should be made that some ofthe pro.jects are carried out in
industries with the help of industry coordinators. Problerns can also be

invited from the industries to be worked out through U.G. projects.

Common norms will be established lor the final documentation of the
project report by the respective departments.

*Excellenl / Very Gootl / Good / Satisfactor.t' / Llnsolisfoclor.y

Nole: Three periods o/ contau ioad tvill he assig ed to etch project guide.
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