ANNEXURE- XV

- Central University of Jammu
- Rahya-Suchani (Bagla), District: Samba — 181143, Jammu (J&K)

No. CUJ/ACAD/CSIT-M.TECH/2017/ 06 ¥ January, 2018

NOTIFICATION 64 o} 20V§

It is hereby notified that on the recommendations of the Board of Studies, Department of
Computer Science and IT, the Vice Chancellor, in anticipation of the approval of the Academic
Council, has approved the Course Scheme and Syllabus of 2™ semester of M. Tech.
(Computer Science) for the examinations to be held from May, 2018 onwards. The approved
credits of Course Scheme and syllabus are as under:

Semester-2"

wenem | Course«Code - | Course Title Credit | Total Marks |
CORE COURSES
PGMTH2CO003T | Grid & Cloud Computing 4 100 - |
PGMTH2C004L | Computing Lab-2 (Based on Core Courses) 6 150,
PGMTH2CO005T | Research Methodology 4 100
PGMTH2CO006T | Digital Image Processing 4 100

ELECTIVE COURSE-II (Any one)
PGMTH2EOQ02T | Advanced Computer Architecture - 4 100
PGMTH2EOO3T | Simulation and Modelling

PGMTHZ2EQ06T | SMAC and Internet Things

PGMTH2EOQO7T | Soft Computing Techniques

PGMTH2EOO8T | Machine Learning

FOUNDATION ELECTIVE -1 (SKILL BASED) (Any
one)

PGMTH2F003T | Software Testing Techniques 2 50
PGMTH2F004T | Database Application Development
PGMTH2F0O0S5T | Scientific Computing

Total 24 600

ﬁﬁ’éf’ﬂ’o/i/oj/w
Deputy Registrar
(Admin-HR)
Encl: Syllabus of 2" semester (11 pages)

¥ o HO—
Head, Dept. of CSIT

Copy to:
“  0SD (Examination)
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Lomputer Sclence

Research Methodslogy

PEMTR2C cftJﬂfﬁ‘ T

A%

LOURSE TITLE: COURSE No: J
Continuous Assessmeni=25 Mid-term Exam.=23 End —Ferm Hxam. = 30 Tetal Marks= 100
DURATION OF EXAM: 3 HGURS ' Lectures: 4 hours per week

UNET I

Research Basics: Ceneept, need, types.Scientific Ressarch, Ruscarch and Theory, C
Theoretical Models, Meaning and Scope, Objectivity, Limilations of Researc
Research, Ressarch Victhods and Methodology, Criteria of Grod Research, Problem
‘-3'}’ Eesearchers,

LNET 1
Reviewing of Titerature: Need, sources, Purposcs and Scope of Review, Steps i

Review. Planning of Research: Research Process, Research Design/Plan.

pnceptual and
h, Ethics
5 encountered

of

n conducling

Measurement of Scales: Nominal, ordinal, interval, ratio scales. Design and def
- measuring instrumenis: tosts, guestionnaires, checklists. obsorvations, schedules
method and Foens Group discussion, Observation Method, Case Study method
standardised tost

UMNET R
Sampling  ftechnigues:
Determining size of sample, Steps in Sample Design, Types of sampling,Characterisl
aample . )
Tlandling Data: Importance of Data, Data Sources, Types . sf Data, Usage and
different types of data, Methods of Collacting primary and seconchry data, Data
Provessing of Data, Pditing, Classificaion and Coding, Lmnaf,nptmn? Tatulation.

UNMEETY

Qualilative and Quantitative analysis ttuhmquex Hypothesis Testing (For Pr Onomon

Test of Significance,hi-square test, T-iest.

Carrelation snd regression analysis: Simple regression analysis,
regression, Partial Corre lation,

Analvmw of variance: ANOV A, Basic Principle, ANOVA Technigue

TINET ¥
Analysis of data through SPSb

S

L

Formal, Data and Data Analysis repoviing in a Thesis, Ct tatmn stvles for teferences

REFERENCES:

1. C.R. Kothari, “Research Methodology: Methods and Techniques”, New Agc|International
2004

7. Ranjit Kumar “Reaearuh ’\/Eelhcrdalogv A Step-by-Step Guide for Beginpers”] SAGE

5TP Sam Dantel, Aroma G Sam |, “Ressarch Methodology” Kalpaz Publications i%‘P\I o

. 97RE1TEESHG07

4. Nayesh I, Malhotra, Satyabhushan Dash, “Marketing Research- An Applied Drientation”,
Sixth Bdition

5. D K Bhaitacharyya, Pﬁ“i arch Wathodolegy™ Exeel Bo Uks quN 9;‘ 88174464972

| Ti; ’ijkekfw

"

Concepts of population and samyple, Census and . San

Mudtiple Coi

TATTAB/siLab: lniroducien, Basic steps of d
software environment.deciaring variables, runnoing an analysis, viewing resulis, Plotti
Significance of Report writing, Types of Repom Planning of Report Writing, Res

velopment of
e, INtErview
, selecting a

nple  survey,
ies of a good

applicationsot
I'reparation -

and Means),

irelation and

ata analysis,
1 ol graphs,
carch Repott

agM?




w1 Tech{ Computer Sciente

Course

Internak Assessment=25 Mid-term |2

DURATION OF EXAM: 3

Unit-1 _
Overview of Digjtal Image
representation of digital Tma
Introduction 0 Hu
Qoliware, Samjling &
Arithmelic, logizal, geom

Unit-2
Iimage quality
colour
Histogram

fuctors, Basic

1. e :
LJcllaJ_tu-}_\“:g}, Spﬂt:n]

Processing, Fo

title: Digital Image Pro cessing

man Visual Systent,
Duentization, Interpo
etrical operaJdons,

|
Cerrrm 2.con6 T
COURSE No:

l,,\‘?/
|

otal M ,Lks: 100

o

wam.=215 End —Term Fxam.= 50T

HOURS Lectures: 4 hours Ter week
Processing, Origin, Applications of Image processing, Types and

oes, tundamental steps and component of image prog
Elements of matrix theory, Digital Imagin

lation and correlation, Basic lma

essing system,
o l{ardware & -
ve  operatlons:

(contrast enhancement, simple

ray Level linet and non-linear

image pm-processing nbise reduction,
cansformation.
[fadamard  and  w aish :

sransformation G
urier transform,

~ enhancement i, spatial and freque

Unit-3
Image Segmet
detection, ‘Lextuic

& corners detestion.
. Vnit-4 :
Tmage Restoration & Recon
Classification of image

Filtering, Wiener Filtering.
] =]

Unil-5

Image Compression & Object Recognition: futrodu
Classification of Compression

Coding Redundancy,

RLE, Huifman, Shannon

Recognition,

Descriptors,

REFERENCES

1. Anit Jain, vFundamentals

7. S, Sridbar: Digital Image
2016,

L¥]

WG Pratt -Digital Jmage

India Edition, 2007.
. Digital Image Processing
_Introduction to Digital
Learniing.

LA

o

tation & Analysis, Impilement
& shape measures. Segm
(Canny) & region based approach, use o

restoration technicues,

(Jhject Representation (Signatures,
Regional descriptors {Texture)

M. Senka etal Image Processing, Anal

sranstorhation. hmage
Basics, smoothing and sharpening d?main_ filters.

|

Lines & corners
cotation & thresholding, region ektraction. cdge
£ motion in segmentation. Feature extraction Edges, Lines

ation,‘ Noise Models,
Loy Richardson

|
|
clion to Image Compresst n and its need,
Techniques (Lossy and Lossless - JPEG,
Scalar & Vector Duantization. Imroduciion to Oblect
poundary  Skeleton), SiTplc Boundary

ncy domain:

atiop I'eaturs extraction: Edges,

struction: introduction, Mode, of Image degrad

Blind-deconvolution iechniques,

fann),

ot Digital [mage Processing’, Anjl Jain PLL ISBN-%1 L 203- (929-4
7{1‘

Processing, Oxford University Press publication, jmpression

i

Woods(PersoA)), 2nd Ldition
Alasdair McTndrew, Cenage

Edn., John Wiley & sons, Inc. 2006
ysis and Machine Vision, 2/e, Tho

Processing.,3/¢
son, Leaming,
ATLARB, R.C. Gonzalez. RR.
ith MATLAB,

using M
Image Processing W
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n1. Tech( Computer Science P Ly
_ _ E(’)Gw MM A Lcans T !
COURSE TITLE: Grid and Cloud Computing COURSE No: « -

Continuons Assessment=25 Mid-term Exam.=25 End -Term Exam. =50 Tota} Marks= 100
DURATION OF EXAM: 3 HOURS : ectures: 4 hours per week

UNIT I Introduction to Grid Compating: Definition, history of Grid, need for Grid
technology, types of Grid, Grid Requirements, Grid Architecture Models, Grid Coniponents Grid:
User’s perspeclive, an adminisirator’s perspeclive and an application developeris perspective,
benelits of Grid. '

UNIT IJ: Resource and Scrvice Management: Resource Management pn the Grid,
Requirements, Resource Management framework, Resource Discovery and Selection. Challengss

in Resource Magagement, Girid Resource Scheduling.

ONTIT HE Introduction—4a Clond _Computing: Cloud Computing definition, Central ideas

behipd cloud computing, Cloud typzs: Deployment Models (Public, private, hybridj, desived
features ofa cloud, Benetits of Cloud computing, Benefits and challenges of cloud computing.

Differences ard Similarities among different types of computing: Grid conjputing, Cloud
Computing, Cluster Computing, Utility C_omputing; Parallel Computing.

UNTI IV: Cload Architecture: Exploring cloud computing stack
Cloud Service: Cloud Service Models: Infrastruciure as & Service (1aaS), Platform as a Service
(Paa8), Soitware as a Service (Saa%). Application as a Service
Virtnalization Technigues: Need for Virtualization, Pros and Cons of Virtualization, Types of
Virlualization. ;
Different Providers and ¢comparison of Services: Amaron Web services,, Microsoft Azure
Services., GoGrid.

UNIT V!

Secnrity in Grid and Cloud: :

Grid Security Fundamentals: authentication, access control, data integrity, trustjand reputation,
Security Threats,
Cloud Security Fundamentals, Cloud computing and Data Security Risks, Cloud computing and
identity, Vulnerability assessment tool for cloud. '

REFERENCES ,
1) lan loster and Cart Kesselman, “THE GRID?”, Flesevier, 2004, second edition.
2) Lizhe Wang,” Grid Computing,Infrastructurc,-Servicc and Application” . CRC Pregs, 2009
3) Luis Ferreits, Viktors Berstis, “Fundamentals of Grid Computing “, {bm.com/tedbooks, 2002.
4) Luis Ferretra, Viktors Berstis, “Introduction 10 Grid Computing with CGlobus®,
ibm.comsedbooks, 2002, : :
5y Rajkumar Buyya, james Broberg,” Cloud Computing: Principles and Paradigms”, Wiley,
200 L. .
6) Kal Hawang, “Distribuied and Cloud Computing”, Elesevier, 2012
7y Barrie Sosinsky, “Cloud Computing: Bible,” Wiley Publishing, 201 1.
8 K ris Tamsa,” Cloud Computing: 'Saa‘s;Paas.,-{asts,-\f-irt-ua-i-izatim|'1"’,J'0n_es & Bartlett learning, 2013,
2y Jfohn Rittinghouse and James Ransome,” Cloud Computing, Implementation, Management and
Sirategy”, CRC Tress, 2009.. '




| h‘:&
M. Tech{ Computer Sciance ‘
| £t T l;g FanT

COURSE TITLE: Advanced Computer Architecture COURSE i‘ﬁ'{e: ‘

Continuous Assessment=25 Mid-term Exam.=25 End - Term Fxam. = 50 TJtal Marks= 100
DURATION OF EXAM: 3 HOURS  Lectnres: 4 howrs per week ‘

Unit-1 , |
“Intreduction to Iaraliel Processing: Parallelista in uniprocessor system; Classification of
Instruetion Sel Architectures, Review of performance measurements Basic paral]‘cl processing
technigues: instruction level, thread level and process level paraliel computer strycture,
srchitectural classificaiion Schemes: Flynn's & Feny's Classitication. I

Unit-II ' _ ‘
Instruction level paralielism: Basic concepts of pipelining, Arithmetic pipelines, Instruction

o

pipelines, Hazards in a pipeline: structural, data, and control hazards, Overview of hazard

Lesofution techaljues, Vector Pipelining, Dynamic instruction scheduling, BrancH prediction
techniques, Instruction-level parallelism using softwaze approaches, Superscalar techniques,
Speculative execution,

UNIT-ITX . _ _
Memory management and organization: Memory hicrarchy, Virtual memory systen1, memory

- allocation and management, cache mernory management: Inchusion, Coherence and locality
properties; Cache memory organizations, Techniques for reducing cache misses mapping and
managemment techniques, memory replacement policies. |

Unie-IV
Thread and process level parallel architecture: Centralized vs. distributed shatkd memory,
[nterconnection iopojogics, Multiprocessor architecture (loesely coupled, tightly coupled),
interconnection networks,
MIMD Architecture, Multithreaded Architectures, Distributed Memory MIMD | Architectures,
Shared Memory MIMD Architectare, Symmetric multiprocessors, Cache cohergnce problem,
Synchronization, Memory consistency, Multicore architectuse.

Unit-Modern Processors: Pentium Processor: 1A 32 and PC micro m'chi'l,cctures, Hmbedded CPU
architecture: ARM Processor, Workstation /Server CPU architectures: MIPS Archi ecture, Mixed
Core CPU Architectures.

RIFERFERCES ;
1. K Hwang, Advanced Computer Architectore, Tata MeGraw-Hill Education) 2003

‘2. David E. Caller, Jaswinder Pal Siugh, Anoop Gupta, Morgan Kaufinan, Paraliel Computer

Architecture, A Hardware / Soltware Approach —, 1999.

3. Dezso Sima, Terence Fountain, Peter Kacsuk., Advarced Computer Architepiures- A

- Design space approach Pearson Lducation 1997. '

4, LS. Stone, Tligh-performance Computer Architecture, 3vd edition, Addison]-Wcsley,
1993,

- 5. John-L.-Hernessy and David A- Pattersen;Computer-Architecture: A Ouantitative~ -~ -

Approach, Third Edition, Morgan Kaufiann, May 2002.
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. Tech{ Computer Science - ;
COURSE TITL.E: Sim
Coptinuous _
DURATION OF EXAM: 3 HOURS

jation And Modelling

Tnit {
System Coneepts :
outpuls, functicns/relationships,

definition of system, inputs, &

simulation model, types of simutation, advantages
Simalation of discrete system, fixed time step v
determination of value of @

Simulation of continuous system, deseription of
chemical reactor system, selection of integrafion
simulation, water reservoir sysierm. '

Ypit 11
Random MNUmDETS

ol ra

Desirabic ath thttes

feedback, subsysiem
Introduction to Simulation, reed Tor simulation, meodel

T

YT g o0 T
COURSE No; I

Assessment=25 Mid-term Fram=25 End —Term Exam. = 50 Total Marks= 100

Lectures: 4 hours per week

ntities, atribwes and activities, :':_Lale of system,

of system, types of models,
of simuletion, areas of signulatior

o. next event models, Monte Carlo simulation,

majot steps ol

ditferential cquations,
inuous system

caiitinuods model using
formula, other cxamples of con

ndom number

ndom numbers methods of 14

generation, testing of randoraness and random numbers | chi-square ntethod, Poker
Non nniform random numbers; methods of generation of non-uniform random nt
method, Box and Mueller technique,
Poisson

iransformation, rejection
distribution, expowential  distribution,
distribution, Eriang distribution

Unit LI
Queuing Theory !
classification of empirical queueing models
Simulation of queueing system using
systern with

system with Ralking and Reneging, single-server

it TV
Qimulation of PERT,

normal PERT calculation and

Simulation of inventory system, clements of inventory theory,
with respect to service level cot

examples of simulation of inveniory system !
minimum cost considerations

Unit ¥ :
General Purpose Simulation System
Simula language, SIVISCRIPT U language, S
software, Prolviodel simulation software
REFERKERCES

1 Gorden, . System Simulation, Pareatice Hall, 1978

9. R. Pannearselvam, P senthilkumar : Sysiem
3, Payer T. A.: Iniroduction 1o Sirulation,

high level languages - introduction, single-
single queug, 1'wo Server queveing with commen queuc, single-gervor queleing
model with single quene and with

network model of project,
activity durations, notinal PERT calculations. simulation of activity network,
PERT calculation through simulations.

MeGraw-Hill, 1982

s Test
mbers, INverse
Random numbets of @ uaiform

distribution, novmal  distribution,  gamma

Jatroduction, terminologies of gqueuirg system, empirical q"_lcuing models,

erver gueueing

Hulk arrivals

critical path computation, unc%rt'ainties in the
comparison of

more complex intcntory models,
siderations and

(GPSS): introduction, GPSS hlocks, Matrix $AVEVALUES,

MAN language, SLAM i1, Arena simulation

Simulation, Modeliing and Languages

4. Reijtman, 1. : Computer Gimulation Application, Wiley, 1971
5. Spriet, W.A: Computer-aided Modeling and Simulation, Academic Press, 1982
6. Barnes, B¢ Modelling and Performance measurerent of Computer Systems, 192
7 Deo, N.  Systems Shiaulation with Digital Gempuler. Prentics Hall, New Delhi, 1979
8. Banks J., Carson 1T 1.5, Nelson B.L. : Diserete-Event sysiem Simulation, Prentice Hall, New

Delhi,

[248]
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M. Tech. {Computer 5 ience ¢ ; .

." f gutar >cien AATE N e e L-:% {1
COURSE TITEY: Soft Computing Techniques COURSE No. |
Enternal Assessment=23 Mid-term Fxam.=25 End -Terin Exam. = 50 Total E‘v‘iﬂ[rksz 100
DIURATION OF EXAM: 3 HOURS Lectures: 4 hours [Tcr week
it —1 ' - |

Soft Computing: Infroduction, sofl computing vs. hard computing, various '}ypes of sofi
computing techniques, Applications of soft computing techiques, Artificial Inteliigence:
Introduction, Types of production systems, characteristics of production SySipns. Search
techniques: breadth first search, depth first search technigues, other Search ‘Techiniques like kil
Climbing, Best first Qearch, A% algorithm, A0* Algorithms and various tlecs' of control
slralegics. |
s I
Unit - 18 |
- Neural Networks - Introduciion, Structure and function of a neuron, Biological neuron, artificial
neuron, definition of ANN, Taxoromy of aeural networks, Difference hetween ANN and human
brain, ChAaractoristics and—apphcations ol ANN, Learning rules, Thresholds pind activation

AT

functions, Singje layer network, Perceptron and its training algorithm, Lincar Separabitity. XOR
problem, ADALINE, MADALINE, , - Y
Unit — Tk . : ‘
Tntroduction to multilayer layer Perceptron, Rack propagation neural(BPN) nelworks, Counter
propagation nerwork, Hopfield/ Recurrent network, Associative Imeniory, Hopﬁcz_ﬁ vis Boltzman
machine, compatitive jearning, Kohomen’s sclf orpanizing networks, Adapi.ii\/c Resonance
- Theorv{ART). ' o ‘

Unit — TV _ ‘

Tntroduction ta Furzy Logic: (lassical and Fuzzy Scis. Overview of Clagsical 3¢, Merbership
Function, Fuzzy rule generation, Operations on Fuzzy Sers: Compliment, l’nl.erse).:ti(ms, Unions,
 (ombinations of Operations, Aggregation Operations, Fuzzy Arithnetic: Fuzzy Numbers,
Linguistic Variables, Arithmetic Operations on fntervals & Numbers, Lattice of Fuzzy Numbers,
Fuzzy Loualions. Fuzzy Logic: FIS, buzzification and de-Fuzzification.

Upit - ¥ :

Genetic algorithms(GA) Basic concepts, Conventional Vi, GA, Simple, GA working. cncoding.
fitpess function, reproduction, Genetic Programniing{'_(ﬁ‘rP'), Selection, crossover, M jtation, schema
analysis, analysis of selection algorithms; convergence, Reproduction, Cros'so‘,fcr], and mutation,
Mapping objective functions 1o fitness form, Fitness scaling. :

| |

REFERENCLS

1, 9, Rajasckaran & G.A, Vijayatakshmi Tai, Neura: Networks, Fuzzy LcJ,gic & Genelic

Algorithis, Synthesis & applications, PHI Publicatior:. |

3

§ N, Sivapandam & S.N. Deepa, Principles of SoftiComputing, Wiley Pubiicatrons

Rich F and Knight K, Artificial Intelligence, TMEL, New Delhi. .

Bose, Neural Network fundamental with Graphi , Algo.& Appl, TMH |

W osko: Naural Metwork & Fuzzy System, PHI Publication ‘

5. Klir & Yuan Juzzy sets & Furzy Lo/gic: 'I'heﬂ}jl\’l...&.‘f.ﬂ_xpgli.,[’PI’. Pub. ‘
; C Y

S s L b
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© . Normai Fquation for Lincar Regression.

W Tech. (Computer Scienc. < o PerTTH deoseT

COURSE TITL.E: Maching Learning % COURSE No.

Tnternal Assessment=25 Mid-term Voxam.=25 Epd -Termy Exam. = 50 Total Mapks= 100
DURATION GF EXAM: 3 HOURS ' Lectures: 4 hours per week
UNITI: |

Introduciion to Machine Learning, Supervised Machine Learning, Unsupervised Machine
Learning, Reinforcement Learning, Recommender Systems, Content Based recommendation,

Collaborziive filtering, Application of Machine Learning.

ONIT I1: ,
Supervised Tearning: Linear Regression, Lincar Regression Cost function, Gr4n!ie-nt Dascent
algorithr, minimize linear Regression with Gradient Descent, Feature Scaling, 1.garning Rate o.

Classification: Logistic Regression, Hypothesis Representation, Decision Boundary: Linear and
Non-Linear, ©ust functionfor fopistic Regression, minimize Logistic Regression with Gradient

B

Descent (SG1Y), Mulliclass Classification Problems, Overfitting and Undertitting, Rje gularization.

UNIT 15l

Neural Networks overview, Model Reprosentation: Artificial neural nctwork - repqLE:-sentation ofa-

neutons, notation, Forward Propagation, NN Cost function, Back Propaga.ti]on, Multiclass
classification. . L :
Advice for applying machine learning technigues: Debugging a learning algorilhnm, evaluation
lypothesis using test sl error, mode] selection, bias vs variance, learning curves. ‘

ONIY TV ' ‘
Support Vector Machine: Introducticn, SVM cost fanction, Large margin infuition, Vector inner
product, VM Decision boundary, Kernels: $VM Non-Linear Classifier - Gaussian Kernel.
Spam Classification fixample, Precision and Recall. ' |
CUNIT Vi

Unsupesvised Learning: Introduetion, K-means algorithie, k-means objective flJ;ncl'ion, how to
choose the nurnber of clusters. - - i ' i
Dimensionality Reduction: Motivation behind dimensionality reduction, Principal Component
Analysis, PCA Algorithm, Application of PCA,

REFERENCES: ' ‘
[11 Pattern Recognition and Machine Learning by Christopher Bishep |
[21 Machine Learning by Tom M. Mitchell '
{31 Pattern Classilication by avid G. Storlé, Peter E. Hart, and Richard O. Duda |
141 Introduction to Machine Learning by Etherm Alpaydin . ‘
(51 h‘ttp:f’.fw\.w;.ho1ehouse.orge’mlclass,f' ‘
[6] hitp:/ics229.stan ford.edu/materials. html ' _
171 MOOC - h.ttps:ffwww.coursera.(‘)rgs'learl.l,"machine—learning -

ai‘ ="
/] “a ‘
! : et \--—J{x,—'&_‘k‘:{': |

| Page | 1_8
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w1 Tech. {Compulat Science | PO PR TN T ,rf;;"
COURSE TITLE: SMAC and Internet of Things COURSE Mo. .- .

Internal Assessment=25 Mid-ferm Fxam.=25 Ead —1esrr Exam. =50 Total Mdrks= 100
DURATION OF EXAM: 3 HOURS Lectures: 4 honrs per week

Unis-1

Introduction 10 SMAC, Convergence
Digitisation, Cerowd Sowrcing, Crowd Stormin
Social Media- Overview of social networking,

Ipact of social media on business, Uscrs Challenges, Fuiure of
Micro blogging; Strategy _Tactics and Practice

g, Collaboration, Co-Creation.

Unit-2

Maobile —
Mcbile-Mobility, Mobile Commeree,
Analytics — [nlrod uction, Big Data, C
Calegories; Bir Datafmatyties Life Cyele, Dala-Acqu

Introduction, Mobile Technology-Growth and re

Mobile Payments, Mobile W allets.

[ 4 Disruptive Technologies, ADAPT: Adapt

Online Netwarking-Media sharing, N
Soctal Media, Blog

ach, Mebile applications,

haracteristics of Big Data, Digital Footprints gnd its
isition and Transformation, ;]redictivé:

ng to Change,

Harketing,
ging and

Trpact of

analysis, Emerging trends and Challenges.

Unit-3
Cloud Computing -
Resource Management, Mobile Clouds, |

_Overview, Deployment Models and Service Modgcis, Cloud Ar

mpact of ¢

loud computing on Business, B

Chitecture and
mnerging

“rends and challenges, issues and Challenges i cloud computing. Security issues In Cloud
Compuling '
Unit-4 _ -

Ipternel of Things — Intraduction, fod Emergence and Evolution,loT Data Management and
Analytics, LoT Applications, Sceurity and Privacy, {dentity Management and Authgntication
Enit-5 _ i '
ot Architectures- SOA-Based ard API-Oriented, Cpen ol Architecture | for 10T/Cloud

1ol Communication Protocols,Device!
~hitecture and Applications.

Convergsnce,
Computing — Principles, Ar

RUIFERENCHES:

1. Big-Data Analytics Made easy- Y Lakshmi Prasad,
9. Bussiness models for the social mobile cloud-Ted Shelton.
3 Cloud Computing,aself teaching introduction -Rajiv Chopra.
4. Internct of Things: Principies and Paradigms, edited by RajkumarBuyya, A
Dastjerdi :
5. Tniemnet of Things and Pata Analytics Handbook, cdited by [Hwaiyu Geng
6. Social Mcdia Marketing Book,-Qreilly ,Dan Zarrclia :
“

}

If

/

(251}

Cloud Collaboration [I'vg

mework, FOOG

mir Vahid
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‘M. Tech, [Compiter Science .. .

Course title: Software Testing Techniques

Continuous Asszssment=12.5
Total Marks= 30

Mid-term Exam, =12.5

06, 2P oe2 T
COURSE No: -

Y
Ten
O

Eand Term Fxnm. =28

DURATION O EXAM: 2 HOURS

Lectures: Zhont

UNIT 1

Introduction (o software testing: basics, importance, “ypes of software tes
Performance, Maintenance, Automation versus Manual Testing, Why Do We Tes
Seven fandamental principles of Software testing (learn with a case stu dy).

UNIT I

's per week

ing: Functional,
L Sottware?

Types of Testing: white box, black box Unit testing, integration, system, alpha testing, beta

testing,

Testing Technigues: Structural Versus Functional Techriques, Verification Versus Validation,

Static Versus Diynamic, Examples of specific testing techniques.

Software Testing Life Cyede: Test planning, test case development SDLC vs. STFC‘

UNIT 12 .

Test Case Bevelopment: Test Scenarios, Test cases, Test plan: Creale Write
Tesi logistic, Software Testing TOOLS & their Types: test management tool
tools, performance measurement tools.

Cage study: Tefecom Domain Application with Sample Test cases. HealthCare
with Sample Test Cases

REFERENCES:

o Iohn Watkios, Simon Mills, Testing IT: An_ Off-the-Shelf Soflware

and importance,
b test exceution

Domain Tesling

Testing Process,

2% odition, 2011, Cambridge University Press, ISBN 978-0321148016

s Jumes Whittaker. Jason Arbon, Jelf Carollo, How (Gnogle Tests Soltware,

Wesley, ISBN 978-0321803023

+  Jez Humble, David Farley, Continuous Delivery: Reliable Software Releases through Build,

2012, Addison-

Test. and Denlovinent Autorsation, 2010, Addison-Wesley, 978-0321 601919

o httpsywww.parn99.com/soliware-testing, hiral

f ‘lll g 7 \\s‘
(N
\'\.E. _____ _L -"ar...w"ﬂ- "'j&éj
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M. Tech. {Lomputer Science - ; et s = o d ri‘l e

PLTH2 Foodd
Course fitle: DATABASE APPLICATION DEVELOPMENT COURSE No: .
Continuous Asstssment=12.5 Mid-term N 11L=12.5 - End Term Exam. = 25 Totdl Marks= 59
DURATION OF EXAM: 2 HOURS - Lectures: Two hiours per week
Unit-I

Overview of Ralational Database systems: Relational database model, propértics of relations,
Logical database modelling: FR modelling, ElsR model, Database system architecture, Instailing
Database package and Creating a Database, Databasc design using oracle [0/11g. Datahase

interface, Planaing Database Apphications—Approaches, Risks, and Standards, -

Enit-If

Oracle SQL and SQL* plus: Data types in SQL Concept of Keys, Structured query language
(5QL) , SQL components, Dalg types in SQL, DDI. Command, DML commands, SQL

aperators, DISTINCT BETWEENAN-ORBER BY druse GROUT 7 HAVING clause, SQL
Functions, Concept of Sub query, JOIN operations, Infegrity Constraints: NUULL, PRIMARY
KEY , UNIQUE KEY , FOREIGN KEY , CHECK value constraint, Default value, DCL

commands; Granting/ Revoking privifeges to users .

Unit-£} -
Other database cbjects: Practical implementation of Ind2x, Sequence, Views,

and Synonyms,

cursors, PL/SQL: Creating procedures, Triggers, Database export & import in oragle, Performance

monitoring. Overview of Objeet Relational Database, user interface design.

REFREENCES

[ S

Johan Scott, Expert Oracle Application Express Apress 18t Edition | Prisn

Kevin Loney, Oracle Database 11g : The Complete Reference, Mc Graw Hill
Books Pvt Lid.

3. Shah Nilesh, Database Systems Using Oracle : A Stmplified Guide, Publisher : Phi
Leaming Pvt, Lid-New Delhi
4. lven Bawross, Oracle Application Developer, BPB Publication Delhi.
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. M. Tech. {Com fenge e g o L
ech. {Computer Science 3 . !_'}G’r’ ﬂ\.‘ T apae ST
CO URSE TITLE: Scientific Computing C OUﬁSE Nys -aTER

Continumous A@.sessmeniw 2.5 Mid-term Fxam.=12.5 Tnd Term Exam, = EL Total
-Marfs= 50

DURATION OF EXAM: 2 HOURS Lectures: ZiloJlrs per week
|

UNITI: |
MATLABR/Oclave:  Overview, MATLAB/Octave cipression  syntax, dlre,atmg Axliays
Mathemaiiczl operators with arrays, Using Seript and Managing Data: input to
forintf command, save, load commands, Importing and exporting data.
Two-Dimensionzl Plots: plot, fplof command, plotting multiple graphs ujq the same plot,
formatting a plot, histograims, subplots, multiple figure windows,

disp,

‘UNH I

leta.h CASC slalc’nmnt ioops, user defined funmon% Em(] functlon flles SlruutLuxe of a function

file, anonymous and mimt, functions, funciton funclions, subfunctions, nested fuiictions.

UNIT BiI: '
Polynomiais, Curve fitting, Interpolation, Three-| szemimal Plots: Line Plots, Mesh and Surface
Plots, Image Handlmg, Symbolic Math: Symbolic Objects and symibolic expr4q%1 ons, changing
the form of an e¢xisting symbolic expression. _

GUT with MATLAB/Qctave: figure, push huttons, static fext, pop-up meny, axes components to
the Ul Adding Behaviour: Pop-up Menu, Push Button, Callbacks. ‘

REFERENCE BOOKS: : ‘

JTUMATLAB: An Introduction with Applications, W iley; Fourth edition (2012), J{&.mos Gilat

[21 MATLAB: A Practical Introduction to Programming ard Problem Solving, Stprmy Aliaway
- [31 GNE Octave Beginner's Guide, Packt Publishing Limited, Jesper Schimidt Hansen

[4] Graphics and GUIs with MATLAR, Chapman and Hall'CRC, O, Thomas Holland, Patrick

Marchand

[51 https:/fin.mathworks.com/help/matlab/creating _guis/about-the-simple prog;rm’umqtu, o -

cxample. html

[61 hitp:/fwww. wi.lu-

darmstadt.de/media/vwll /downloadsfiicam Zfeschenhol/LisecarAlgcbrancw.pdl
_ i'?] htmyffin mdlhWork.s‘com_f’f1eln.fmai.lz‘ib.-*'creatingz puis/about-the-simple-programmatic-gui-
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NOTIFICATION

Date’q"&ﬁ ,?,

_ It is hereby notified that on the recommendations of the Board of Studies, Department of Computer

Science and_ IT, the Vice Chancellor, in anticipation of the approval of the Academic Council, has
approved the Course work $cheme and Syllabus for Ph.[» programme in Computer Science and IT. The
approved Course Scheme and syllabus are as under:

Dec. 2017, Dec. 2018 and Dec, 2019

FL/

Credit_' Total Marks
PHCSALCO0IT | Research Methodology 4 100 |
PHCSALCO02T Slmulatlon and Modefling 4 100
it ] JURSES (Any.ty g N

PHCSALEOQOIT Image Processing and Pattern Recogn!t:on
PHCSA1E002T Computer Networks and Security
PHCSALEQQ3T Advance Database Management :
PHCSALEODAT Grid and Cloud Computmg T 4 credit 100 each
PHCSALEOQST | Soft Computing | each '
PHCSALEOO6T | information Assurance
PHCSAlEOO_‘z‘I_M Advanced Software Engineering

| Total 16 400

Encl: Ph.D Syllabus

‘Registrar
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Ph.D (Computer Science & Information Technology)

. COURSE TITLE: Research Methedology ' COURSE NO:BEH1 pucogapy Q\c?o\“['
Duration of Exam: 3 Hours Lectures: 4 hours per week
MAX MARKS-100 ' '
UNIT 1

Rescarch, Objectives and Characteristics of Research, Meaning and Significance, Types of
Research, Research approaches, Method vs Methodology, Scientific Research, Research
Process, Criteria of Good Research, Problems encountered by researchers.

UNIT I1
Review ol Literature, Need for Reviewing litcrature, Planning of Review work, Note
Taking, Planning of Research, The planning Process, Selection of a Problem for Research,

Formulation of the Selected Problems, Hypothesis Formation, Measurement, Various types
of Research Designs '

UNIT I

Handling Data: Introduction to data and its types, Sources of Data, Methods of Collecting,
Tools for data collection, Data Preparation process-checking, editing, coding
Classification, tabulation, graphical representation, ¢leaning and adjusting. Problem
handling in data-missing values and outlicrs. :
Sampling: Concepts of Statistical Population, Sample, Sample Size, Sample Design,
Characteristics of a good sample, Types of sampling, Sampling and Non-Sampling Error.

JUNIT IV _ :
Statistical Analysis of Dafa, Statistical Analysis, Measures of Central Tendency, Measurcs
of Dispersion, Mcasures of Association/Relationship, Measures of skewness, Hypothesis
Testing (For Proportion and Means), Test of significance, Chi-Square Test

UNIT V : : :

Introduction to Statistical Software: SPSS/ MATLAB/ PsiLAB/Octave or any other frec
ware tools, Graphical Representation of data and its infcrences :
Report - writing: 1ypes of Reports, Research Report Format, Report Wriling &
Documentation, Presenting Data and Data Analysis in a thesis, Writing of Report,
Referencing ' : !

REFERENCES

1) C.R.Kothari, “Research Methodology”, Second Revised Edition - :

2) Naresh Kk. Malhotra, Satyabhushan - Dash, “Marketing Reseatch  — An Applied
Orientation”, Sixth Edition _

3} Ranjit Kumar, “Research Methodology- A step by step Guide for Beginners”, 2" ed..

4) Wayne [.. Winston, “Microsoft Excel Data Analysis and Business Modeling”, Microsoft
Press. '

_5) Holt, Rinehart and Winston Inc, Best, John, W and Kahn, “ JamesIntroduction to

Rescarch in Education”, New York: 'V (2001}, Research -inEducation; New  Delhi,...

Prentice Hall.

Page | 2
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Ph.D {Computer Science & Information Technology)

W

COURSE TITLE: Simulation & Modeliing COURSE No.Regez Preahicoe”

DURATION OF EXAM: 3 HOURS Lectures: 4 hours per week
MAX MARKS-100

UNIT-1

System and system environment, components of system, discrete and continuous Sysiem, static and
dynamic systems, model of a system, Si€ps required in deriving a model of a system. Verification
and validation of simulation model. _

{ntroduction to the simulation, why and when simulation is an appropriate tool, advantages and
disadvantages of Simulation, Areas of application, general sieps followed in simulation experiment.

UNIT-II _ :
Qimulation of continuous system, description of continuous model using differential equations,
chemical veactor system, integration vs. simulation, selection of integration {formula, other

examples of continuous system simulalion, water reservolr Systemnl. :
Discrete system simulation, ixed time step vs, next event models, use of random numbers,

generation of uniform and non uniform random numbers, test of randomness, Monte-Cazlo vs.
stochastic simulation.

UNIT-HI
Simulation of queuing system, elements of queueing theory, Poisson arrival pattemn, negative

~ exponential scrvice time, simulation of single server quUeue, rwo severs queue and more general

qucues.

UNIT-IV

Simulation of PERT, network model of project, critical path computation, uncertainties in the
activity durations, normal PERT calculations, simulation of activity network, COMpArison o1 n_urmai
PERT calculation and PERT calculation through simulations.

- Simulation of inventory system, elements of inventory theory, more complex inventory models,

examples of simulation of inventory system @ with respect to service level considerations and
minimum cost considerations, generation of Frlang distributed variates.

UNIT-V

General Purpese Simulation System (GPSS): introduction, GPSS " block preliminaries,
GENERATE Block, QUEUE and DEPART block, TERMINATE block, SEIZE and RELEASE
blocks, ADVANCE block, Table of definitions, ENTER, LEAVE and STORAGE blocks, PRINT
block, Random Transfer of transcations, conditional transfer of transactions PRIORITY block,
QELECT hlock, SELECT block with MIN and MAX mode, Equivalence Declaration Card,
residence time and transmit time of transaction, TABLE entity

REFERENCES
1) Gorden, G, * System Simulation”, Parentice Hall, 1978
2} Payer T. A., “Introduction to Qimulation”, McGraw-Hill, 1982
3 Reitman, J, “Computer Simulation Application”, Wiley, 1971
. A). ... Spriet. WA, Computer-aided Modeling and Simulation”, Academic Press, 1982
3)  Bames, B, “ Modelling and Performance imsasirethent of Computer Systems?, 1982 - o i
0) Deo, N, “Systems Simulation with Digital Computer, Preatice [$ail”, New Delhi, 1979
7) Banks J, “Carson L[ 1.3, Nelson B.L. ' Discrete-Event system Simulation”, Prentice Hall, Mew Delhi, 1996

Page | 3
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Ph.1D) (Computer Science & Information Technology)

COURSE TITLE: Image Processing & Pattern Recognition COURSE No: BEEID! p i Cs.}‘\\ sl
. Duration of Exam: 3 Hours ~ Lectures: 4 hours per week ’ '
- MAX MARKS-100

UNIT-I

Digital [mage Processing, Basic image pre-processing  (contrast enhancement, simple noise
reduction, color balancing), Spatial transformation Gray Level liner and non-linear transformation,
Histogram Processing, Hadamard and Waish transformation. Image enhancement in spatial and
frequency domain: Basics, smoothing and sharpening domain filters, Sampling & Quantization.

UNIT-11 -

Image Processing filters, Image Segmentation & Analysis, Implementation Feature extraction:
Edges, Lines & cormers detection, Texture & shape measures. Segmentation & thresholding, region
extraction, edge (Canny) & region based approach, use of motion in segmentation. Feature

extractionBdges. Lines & cornors detection, Texture & shape measures.
UNIT-I1T1

[mage Restoration & Reconstruction: Introduction, Model of Image degradation, Noise Models,
Classification of image restoration techniques, Blind-deconvolution techniques, Lucy Richardson
Filtering, Wiener Filtering. lmage Compression & Object Recognition: Introduction 10 Image
Compression and its need, Coding Redundancy, Classification of Compression Techniques (Lossy
and Lossless - JPEG, RLE, Huffman, Shannon fano), Scalar & Vector Quantization. '

UNIT-IV _

Basics of ‘pastern, recognition: Fealures, [eature Veciors and Classifiers, Supervised versus
Unsupervised Pattern Recognition, Comparison of Supervised and unsupervised Patters
Recognition, Feature Vectors and Classifiers. Bayesian decision theory: Classifiers, Linear

Discriminant Functions and Decision Hyper planes,- Perceptron, {east Squares Methods, Mean
Square Estimation Revisited. '

UNIT-V : - : &
Parameter estimation methods, Non-parametric techniques for density estimation, Coniexi-
dependent classification, Sequential Pattern classification, Context-dependent classification
Discrete hidden Markov models, Continuous density hidden Markov models, Dimension reduction
methods: Fisher Discriminant analysis, Principal component analysis(FDA, PCA).

REFERENCES

1) Digital image Processing using MATLAB, R.C. Gonzalez, R.R. Woods(Person), 2nd
Edition. .

2) M. Sonkaetal [mage Processing, Analysis and Machine Vision, 2/e, Thomson,
Learning, India Edition, 2007 ' '

3y Anil Jain,"Fundamentals Of Digital Image Processing”, Anil Jain PHI, [SBN-81-203-
0929-4

4} W.K.Prati.-Digital Image Processing ,3/e Edn,, John Wiley & sons, Inc., 2000,

5} Introduction to Digital ffﬁ'ﬁgé'F'rbé'éS'zﬁiigWitﬁ"MNl‘L;&B—;-A—lasdair-Me—Andrew‘-Cenage....................._. e B T
Learning. e '

6) ~ 8.Theodoridis and K Koutroumbas, Pattern Recognition, 4th Ed., Academic Press, 2009

. I Page | 4
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Ph.D (Computer Science & Information Technology)

' : PHCSRIEoo2T
COURSE TITLE: Computer Networks & Security COURSE No:PES2

Duration of Exam: 3 Hours ; Lectures: 4 hours per week
MAX MARKS-100

UNIT ¥

introduction to Netwnrks OSI & TCP/IP models ,Internet, Network Topologies WAN, LAN,
MAN, Physical Layer :analog and digital data signals and conversions, Transmission modes-
parallel and serial,packet and circuit switching. Data Link layer-code redundancy link layer
addressing (ARP),RARP,Design issues.

UNIT-II

F loodmg, Htemrohu,al roulmg, Brodd uabt Mulu cast, dlstance vectm routing. Dynamic routing —
Broadcast routing. Rotary for mobility. Congestion Control Algorithms, QoS.

UNIT-H¥
Transport Layer: Transport Services, Connection management, TCP and UDP protocols; ATM

AAL Layer Protocol. Application Layer — Domain name system, SNMP, Electronic Mail; World
WEB,HTTP, FTP.

Unit IV

Network Security: Need & Importance of Security in Networks, OSI security architecture, Security
Attacks, Security services & Mechanisms, Security Model.

Threats & Vuinerabilities: Types of threats. Unauthorized Access, Impersonation, Denial of
Service, Client side and server side wvulnerabilities. Malicious Softwares, Viruses & Anti-
viruses.Strategies & Processes, Importance of Security Policies and Audits.

UNIT-V _
Web Security: Threats, Secure Naming, IPSec, SSL/TLS, Security features, Server privileges,

Security configuration setting for browsers. Email Security: PGP, PEM, S/MIME. Public Key
Infrastructure, Digital Certificates, Certificate Authorities.

- REFERENCES :
1) Forouzan , “Data Lommumcations and Networks” Mc GrawHill Indian Edition
2) lannenbaum , “Computer Networks”, Pearson Publishing. - '
3) Michael G. Solomon and David Xim, Jones & Bartlett Leaming, “Fundamentals of
~ communications and Networking”
4)  William Stalling ; “Data and computer communications”, Pearsons Publishing
3) William Stallings , *Network Security Essentials” Apphcallons and Standards, Pearson.

6) William Stallings , “Cryptography and Network See : Principles and Practice”, Pearson
. Publishing.

Poge | 5
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Ph.D (Computer Science & Information Technology)

9

" COURSE TITLE: Advanced Database Management COURSE No: REEIS FHCSR\&oc

DURATION OF EXAM: 3 HOURS Lectures: 4 hours per week
MAX MARKS-100 : '

UNIT-T- _

Overview: Data models, Database schema, Three-level Schema architecture, Data Independence.
Database languages; DDL, DML, DCL.

Relational Database design concepts: The ER model revisited, Fnhanced ER model: Subclasses,
Super classes, Inheritance, Specialization and Generalization, Constraints, Relational model

concepts, Relational database design: Functional Dependencies, Normalization, Relational Algebra,
Relational Calculus

UNIT-II

Threte

Transaction Processing & UOBCUYTEITY contrel—Fransactions concept, ACID Properties,
concurtent execulion problems, isolation, testing for Serializability, Concurrency control
Techniques: lock based, time-stamp based, validation based protocols, youlti-version schemes,
deadlock handling. Database security, Database recovery, Backup technigues.

UNIT-111 :

Database tcchnologies: Parallel databases, Distributed Database, - Client-Server Architecture
Object oriented databases, Active database concepts, temporal database concepts, spatial databases,
Deductive databases.

Advance trends in Database: Mobile databases, Multimedia Databascs, Geograp-hi(_: information
systems (GIS); XML and Internet Databases: Structured, Semi-structured and Unstructured Data,
_ Mobile databases overview, Rig data averview

UNIT-1V

Data Warehousing: Overview And Concepts, Need for data warehousing, Operational Vs
Decision Suppert System, Basic building blocks of data warehouse, Data warehouses and daia
marts , Architectural types Components, Trends in data warehousing.

UNIT YV

Data Mining: Introduction, Basics of data mining, KDD Process, lssues in data Mining, Database
Mining -from a  database perspective, [nformation Retrieval, Data mining techniques.
Multidimensional Data Mining, OLAP '

Web & Spatial Mining: Web Content Mining, Web Structure Mining, Web Usage mining. Spatial
mining: Spatial data Overview, Primitives, Generalization & Specialization, Spatial Rules. Data
Mining Applications : '

_ REFERENCES

1) Fimasti and Navathe, © Fundamentals of Database Systems™, [3el, Pearson [iducation.
2} Korth, Silberchatz, Sudarshan, “Database System C-;);l?_]is”,[sej; MeGraw-THi e

3) RaghuRamakrishnan, Johannes Gehrke, “DK nageﬁgnt Systems”, MeGraw-Hill.
A‘\_/L\) - -

e
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Ph.D (Computer Science & Information Technology})

4) Shaum’s Outlines, “Relational Data Base systems”, MeGraw-Hill.

~ 5) Peter Rob and Coronel, “Database Systems, Design, Implem
Thomson Learning '

entation and Management”,

6) C.J.Date, Longman, “Introduction to Database Systems”, Pearson Education,

7) Thomas Connolly,Carolyn Begg, * Database Systems, [3e}”, Pearson Education.
8) Chris Eaton, Dirk deroos et al.. “Understanding Big data ™, MeGraw Hill, 2012.
9) Paulraj Ponnian, “Data Wwarchousing Fundamentals”, John Wiley.

10) M.H. Dunham, “Data Mining Introductory and Advanccd Topics

» PearsonEducation.

[261]
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Ph.D (Cumputer Science & Information ‘Technology)

&

| COURSF TITLE: Grid and Cloud Computing COURSE No: 88304 PHCSREboy”
- Duration of Exam: 3 Hours Leetures: 4 hours per week ;
MAX MARKS-100

UNIT I: Introduction to Grid Computing: Definition, history of Grid, need for Grid technology.
types of Grid, Grid Requirements, Grid Architecture Models, Grid Components Grid: User’s
perspeetive, an administrator’s perspective and an application developer’s perspective, benefits of
Grid. ' :

Grid Middleware; Definition, Types, Importance of Middleware in Grid Environment.
UNIT 11: Resource and Service Management: Resourec Management on the Grid, Requirements,
Resource Management framework, Resource Discovery and Selection. Challenges in Resource

Management, Grid Resource Scheduling: Concept, Models.

UNIT 111

Introduction to Cloud Computing: Cloud Computing defimition; Central ideas behind cloud
computing, Cloud types: Deployment Models (Public, private, hybrid), Service Models (laaS, PaaS,
Saa8), desired features of a cloud, Benefils of Cloud computing, Benefits and challenges of cloud
computing. Understanding the Cloud architecture: cloud computing stack.

UNIT TV: Virtualization Technology, load balancing and virtualization, lypes of virtualization.
Understanding the Service Oriented Architecture (SOA), Managing and Monitoring SOA,

Concept and need of cloud middleware, cloud middleware [unctionalities,QoS Issues in Cloud,
Data Migration and Streaming in Cloud, Performance Monitoring tools in cloud.

UNIT V:

Security in Grid and Cloud: :

Grid Security Tundamenials: authentication, access control, data integrity, Managing trusl and
reputation, Security Threats, Security technologies, protocols and principles.

Cloud Security Fundamentals, Cloud computing and Data Qecurity Risks, Cloud computing and
identity, Cloud Computing Security Architecture, Yulnerabﬂity assessment tool for cloud.

REFERENCES
: ' 1) lan Foster and Carl Kesselman, “THE GRID27, Eleseyier, 2004, second edition.
2) Lizhe Wang " Grid Computing, Infrastructure, Service and Application”,CRC Press, 2009
3)  Luis Ferreira, Viktors Berstis, “Fundamentals of Grid Computing *, ibm.com/redbooks, 2002.
4) Luis Ferreira, Viktors Berstis, “Introduction to Grid Computing with Globus®, ibm.com/redbooks, 2002,
5) Rajkumar Buyya, James Broberg,” Cloud Computing: Principles and Paradigms”, Wiley, 2011,
6) Kai Hawang, “Distributed and Cloud Computing”, Elesevier, 2012. '
7) Barrie Sosinsky, “Cloud Computing: Bible,”Wiley Publishing, 2011. '
8) Kiis Jamsa,” Cloud Computing: Saas,Paas,laas, Virtualization”,Jones & Bartlett learning,2013.
9} John Rittinghouse and James Ransome,” Cloud, Computing, Implementation, Management and
Strategy™, CRC Press, 2009. ' '
10) Thomas Erl, Zaigham Mahood, Ricardo Pattini, “Cloud Computing, Concept, Technology &
e pehitecture™l Prentice Hall 2043 o ' : '

11} Rajkumar Buyya, Christian Vecchiola, S. "l“hamara-i-."S”,.E_:lvi,” .;-‘M:;é;té_ri'ng“(,'ioiid_ ‘Computing”l, Tat

McGraw-Hill, 2013,
q/ /’;——H‘) Page I |
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Ph.D (Computer Science & Information Technology)

COURSE TITL¥: Soft Computing COURSE No:PEERO

Duration of Exam: 3 Hours ' Lectures: 4 hours per week ¢ pesfiée

MAX MARKS-100

UNIT1

Introduction to Soft Compufing, Features of Soft computing, Applications, techniques in soft
computing, Concepts of Neural Computing, Applications of NN, Linear Separability , XOR
problem, Stability- Plasticity Dillema, Multi feed forward networks, pattern recognition, pattern
clagsification, pattern clustering. E -

Unit 1Y

Learning in Neural networks- Supervised, Unsupervised, Competitive learning and re-inforced
learning, various learning rules, back propagation, Simulated Annealing, Associative Memories,
‘Hopfield network’s, Roltzman’s maching, ART, ARTZ, Compeétitive leamning Networks, Recurrent

Networks, Kohnen feTworks ,SOM Associative Memeries, RBF

- Unit 111
Fuzzy Sets, comparison with classical sets,Operations on Fuzzy Sets: Compliment, Intersections,

Unions, fuzzy membership, propostions, connectives, quantifiers, functions, inference, Fuzzy rule
based systems , defuzzification, applications of fuzzysystems. :

Unit IV . |
Introduction to Genetic Algorithms (GA), Fundamentals of GA, History of GA, Dif ference between
Genetic Algorithm and traditional methods, Basic Concepts(biological background, creation of

offsprings), working principle, encoding- Binary, Octal, Hexadecimal, Fitness Function,
Reproduction,Selection '

Unit V , : :
Introduction, tasks in NLP, issues/ challenges, Stages in NLP- Phonology, Morphology, Syatactic

Analysis, Semantics, Pragmatic and Discourse Analysis. PoS Tagging, Ambiguity, WSD,
evaluation techniques, Application areas of NLP.

REFERENCES

1. Yegnanarayan Jntroduction 10 neursl networks, PHI
5 Klir G.J. & Yuan B., Puzzy Sets & Fuzzy Logic, PHI.

S.Rajeskaran, (G.A Vijayalakshmi PAl, Neural Networks, Fuzzy Logic And Genetic Algorithm - .
PHI : :

i

4, Haykin, Neural networks: a comprehensive foundation, Pearson,

5. Miichell M., An Introduction to Genetic Algorithms, Prentice-Hall, 1998.

6. K.H.Lee. First Course on Fuzzy Theory and Applications, Springer-Verlag.

7. §. N, Sivanandam, S.N. Deepa, “Principles of Soft Computing”,'Wiley-lndia, 2008.

3 “Introduction to Neural Networks using MATLAB 6.0 ¢, Tata McGraw-Hill, New Delhi, 2006.

9. SPEECH and LANGUAGE PROCESSING,An  Introduction to  Natural Language
coeeoe -Processing; Computational ... . _ Linguisties, _____and __ Speech Recognition

Second Edition by Daniel Jurafsky and James H. Martin-|
Page | 8

{263}



Ph.D (Computer Science & Information Technology)

COURSE TITLE: Information Assuran'ce _ ' COURSE Ne:REW®S ¥ HCQF\_'.EOO,{,']

Duration of Exam: 3 Hours " Lectures: 4 hours per week
MAX MARKS-140

UNIT-I ;

Information security: Introduction {0 information & network security, C1A triad, challenges io
information  security, OSI security architecture,-Security Attacks | security mechanisms and
security services, Security model, Entity Authentication.

Malicious soltware, Viruses and countermeasures, generations of antiviruses.

UNIT-1I .

Cyber Security: Introduction, Evolution of cyber crime, classifications of cybercrimes, categories of
cybercrimes, types of cybercriminals, planning of atiacks, cyberstaiking, Internet bots, Information
warfare, advanced persistent threat (APT)

UNI'T-HI :
Computer Systems Security: Introduction, Cryptography, Authentication, Enterprise ldentity and

Access management, Audii and Logging, Host Hurdening, Sofiware Security, Data Securlty.

The organizational implication- Insider threats, security & privacy implications, web threats t©
organizations, protecting privacy in organizations.DLP, ID)S. '

UNIT-IV :

Ethics, Privacy and Digital Rights: Introduction, Ethics, and the Law, Information Security and
Internet, Brief History of the [nternet And Jurisdiction, Trademarks on the Internet, Copyright Law
and the Internet, Online Obscenity and Liability

UNIT-V :

Security Risk Management: Introduction to Information Securily, Risk management concepis and
practices, Risk Assessment Process and methodology, Principles of Security Baselines, Security
controls to manage TA risks, Access Control Risk Management, Network Risk Management,
Database and Applications Risk-Management, Risk Analysis, Mitigation and Reporting

REFERENCES:

1. Cyber Security, Nina Godbole, Sunit Belapure, Wiley [ndia
2. Network Security Essentials, William Stallings, Pearson '
3 Data Communications and Networking, Behrouz A Forouzan, MeGrawHill
4. Information Security,Richurd E.Smith Joncs &Bartleit Learning
s, Information Systems Security Nina Godbole ,Wiley india
6. Introduction to Computer Networks and Cybersecurity 1st Edition
by Chwan-Hwa (John) Wu (Authom, J. Davw

Page | 10



Ph.D (Computer Science & information Technology)

COURSE TITLE: Advanced Software Engineerin ' COURSE No:PEESF PHCCR\EOS
&+« Duration of Exam: 3 Hours : ' o Lectures: 4 hours per week :

MAX MARKS-100

UNIT1

Formal Methods: Basic concepts, mathematical preliminaries, Applying mathematical notations
for formal specification, formal specification languages, using Z to represent an example software
component, the ten commandments of formal methods, formal methods- the road

ahead.Cleanroom Seftware Engincering: approach, functional specilication, design and testing.

UNIT I1
Component-Based Software Engineering: CBSE process, domain enginecring, component-based
development, classifying and retrieving components, and economics of CBSE.

Client/Server Software Engineering: Structure of client/server systems, sofiware engineering for

Client/Scrver systems, analysis modeling issues, design Iot CliomServer systems;-testing jssues.

UNIT 111 o
. Web Engineering: Attributes of web-based applications, the WebE process, a framework for

WebE, formulating, analyzing web-based systems, design and testing for web-based applications,
Management 13sues, - : : : -

Reengineering: Business process reengineering, sottware reengincering, reverse reengineering,
restructuring, forward reengineering, Economics of reengingenng..

UNIT LV .
Computer-Aided Software Engineering: Building blocks for CASE, taxonomy of CASE tools,

integrated CASE environments, integration architecture, CASE repository, case Study of tools like
TCS Robot. ' ' '

UNITV
Mobile Development Process: Model View Controller, Presentation Abstraction Control, UML
based development, Use cases, Testing: Mobile infrastructure, validating use cases, Effect of

i dimensions of mobility on testing, Case study: 1T Company, Bequirements, Detailed design,
e Implementation.

REFERENCES

1} Roger S. Pressman, “Software Engineering a Practitioners Approach”, McGraw-Hill, 8 th Edition,
2014, ' ' :

2)  Quality Software Management, Volume 1: Systems Thinking, 2011, Dorset House Pubtishing.

3)  Metrics and Models in Software Quality Bngineering 2 Edition, Pearson, 2003.

4y  Capers Jones, “Applied Software Measurement”, Tata McGraw Hill, 2008 3" ed.

5} J.Bowan, “Formal Specification and Documentation using Z - A Case Study Approach”, International
Thomson Computer Press, 2003. '

6) Marcus S. Fisher, “Software Veriﬁcatioryamd‘ﬁ' g
Springer, 2007 . p

7y Panikaitatote; - “Anintegrated - fyproach-to- Software]| Engincering” -3 Edition,- Narosa. .Publ ishiug,_.._. i
House, 2005.

tion: An Engineering and Scientific Approach”,

s e o
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