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M. Tech 1% Semester Computer Science & Engineering

UNIVERSITY OF JAMMU, JAMMU

Course Scheme

ANNEXURE-I

For Examinations to be held in the December 2020, 2021, 2022

Contact Hours/Week: 21

Teaching Marks
H Week
Subject Code Subject ours/ Wee Credits |
nternal |External
S.No L Tl P
1 MCSE101 Research Methodology 3 - - 3 25 75
) MCSE102 Information Storage Management 3 ) ) 3 75 75
3 MCSE103 Advapced Data Structures and 3 i i 3 25 75
Algorithms
4 MCSE104 Distributed Systems 3 - - 3 25 75
5 MCSE105 Advanced Computer Networks 3 - - 3 25 75
6 MCSE131 Software Laboratory- | - - 4 2 75 -
7 MCSE132 Advanced Computer Networks i i 5 1 50 i
Laboratory
Total Credits 18 250 375




For Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester LIT|IP]|C Theor® | Internal
BEranch: CSE FExternall

Course Title: Research Methodologl 3|-1-13 75 25
Course No.: MCSE101

Duration Exam: 3 HRS

Course Overview: Research Methodology is a hands-on course designed to impart education in the foundational
methods and techniues of academic research in social sciences and business management conteltR Research
scholars would eFamine and be practically eflposed to the main components of a research framework i@Eproblem
definitionl research designll data collectionl@ ethical issues in researchi report writingll and presentationf B nce
equipped with this knowledge, participants would be well-placed to conduct disciplined research under supervision in
an area of their choosingll In addition to their application in an academic settingl many of the methodologies
discussed in this course would be similar to those deployed in professional research environmentsk

Course Outcomes: By the end of the course students shall be able tol

CO101.1 | Blo develop understanding of the basic framework of research process by elploring various research
designs and techniRluest

C0101.2 | Eo identify various data collectionBprocessing and analysis methods

C0101.3 | Bo develop an understanding of the ethical dimensions of conducting applied research

Detailed S&llabus
Unit 1: Research Methodologf: IntroductionBI® bctives of ResearchiIRypes of Research Research Methods and
MethodologyfIDefining a Research EroblemBElechniflues involved in Defining a Broblemf @R hrs?

UNIT 2: Research DesignINeed for Research DesignBlReatures of Blood Designi Different Research DesignsIlasic
Brinciples of eBlperimental designsEBSampling DesignSteps in Sampling DesignBElypes of Sampling DesignESampling
BundamentalsEEstimationESample siPe determination@Random sampling? @8 hrsl

UNIT 3@ Measurement and Scaling Blechnilues? Measurement in Research Measurement ScalesBSources in Errorf
Rlechniflues of Developing Measurement [Roolsk Scalingl Meaning of Scalel Scale Construction REechnifues?
@7 hrsk
UNIT B: Methods of Data Collection and AnalysisEICollection of Brimary and Secondary DataRISelection of appropriate
method BEIData Erocessing B perationsklElements of AnalysisEStatistics in ResearchEMeasures of DispersionEIMeasures
of SkewnessEIRegression AnalysisEICorrelationl @7 hrsk

UNIT 5 : Blechniflues of BlypothesesERlypothesestElarametric or Standard BlestsERlasic conceptstllests for Blypotheses |
and lIBImportant parameters limitations of the tests of RlypothesesEIChi-sEluare FestBiComparing Fariancellas a non-
parametric BlestfIConversion of Chi to BhilCaution in using Chi-sEluare test @7 hrsk

Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halfle to attempt anf@ 5 Rluestions.

Suggested RFlooks:

1RCRERotharifR iley Eastern Research Methodology®

201 illkinson BEEL Bhandarkar Elormulation of BlypothesisERlimalaya BublicationERombaye!

3ebhn B Elest and ERRlahn BResearch in Education BER | Blublication

4RARLemley Blintellectual Broperty in New Blechnological Age E20160

6EFloothEIColomb and [ illiamsEhe Craft of ResearchiR niversity of Chicago BressEChicago B LondonSecond editionf
2003m

7BRbhn 2 ECreswellZResearch DesignlESage RFlublicationskEINew DelhikRhird EditionE200RE



For Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester Litliprlc Theor® | Internal
Blranch: CSE EExternall
Course Title: InBbrmation Storage Management 3|-1]-]3 75 25
Course No.: MCSE102
Duration Exam: 3 HRS

Course ORerflie : Fhis course provides a comprehensive introduction to Data Storage technology Bundamentals@
Rlarticipants will gain knowledge of the core logical and physical components that make up a Storage Systems
Infrastructuref

Course Outcomes: Bly the end of the course students shall be able to understand@

C0102.1 | Bhe efplosion in demand from businesses for highly available and secure access to datal

C0102.2 | Fhe Storage systems and infrastructure architectures and solutions available to support business
needs

C0102.3 | he key tasks in successfully managing and monitoring a data storage infrastructurel

Detailed SEllabus

UNIT 1: IntroductionBMeeting Today’s Data Storage Needs, Value of data to business, Challenges in data storage and
data managementEList the solutions available for data storagel® @& hrsi

UNIT 2: Data Storage SolutionsBEDifferent media and available solutions to address data storagelDescribe the role of
each solution relative to data storage needsDirect Attached Storage EDASEenvironmentZNetwork Attached Storage
NASElenvironmentfStorage Area NetworksEBBANGE @7 hrsk

UNIT 3@Data Centre InfrastructureflList the core elements of a Data Centre infrastructureflDescribe the role of each
element to support business activities@ZRefluirements for storage systems to optimally support business activities?
challenges and activities in managing storage systems in a data centref @8 hrsl

UNIT @ BIStorage System ArchitecturellLogical componentsEfile systemsElvolume managementl REost Blus Adaptersl
key protocols and concepts used by each componentBlphysical components of a connectivity environment Blogical
components of a connectivity environmentiiconcept of RAID and componentsiCache Structure and data flow through
cachelIcache algorithmsf @8 hrsl

UNIT 5: Information Availability@DowntimeBRusiness Continuity @CRand Disaster Recovery EDRER Define RERIERER R
and RERPE Database backup methodsE Rack Blp Fopologies for LAN and SAN based backupsl local information
availability® technologies within the data centrel@ potential areas of information vulnerability between local and
remote data centresDisaster Recoveryl @R hrs?

Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:

e EMC Corporation "Information Storage and Managementfl Storingl Managing® and [Erotecting Digital
Information"E ileyRIndiaz2010

e Marc Farley, —Building Storage Networks||, Tata McGraw Hill ,Osborne, 2001.
® Robert Spalding, —Storage NetworksEllhe Complete ReferencelRlata Mcl raw BillEE sborne2003[



For Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester LiTlP]| C Theor® | Internal
Blranch: CSE External®

Course Title: AdZanced Data Structures and Algorithms

Course No.: MCSE103 3|-1-13 75 25

Duration Exam: 3 HRS

Course Rlverviewl Bhis course aims to provide the advanced methods of designing and analyBing algorithms and
ability to choose appropriate algorithms and use it for a specific problem It familiarifes students with basic
paradigms and data structures used to solve advanced algorithmic problems and to understand different classes of
problems concerning their computation difficultiesf

Course Outcomes: Bly the end of the course students shall be able tol

C0103.1 | Analyse the compleBlityFperformance of different algorithmsf

Determine the appropriate data structure for solving a particular set of problems and categorile them

103.2
co103 in various classes according to their complelityQ

C0103.3 | Bain an insight into the recent activities in the field of Advanced Data Structures@

Detailed Sllabus
UNIT 1: Role of Algorithms In Computingl Algorithms as a Blechnology® Insertion Sort FAnalyBing AlgorithmsE
Designing AlgorithmsE R rowth of Bunctions B Asymptotic Notation Standard Notations and Common BEunctionsl
RecurrencesBhe Substitution MethodElZhe Recursion Bree Method 8 hrsk

UNIT 2: Blierarchical Data StructuresBRlinary Search BreesBRasics @ uerying a Blinary search tree ElInsertion and
DeletionBIRed-Elack treesklRroperties of Red-Elack Erees ERotations Ansertion @eletion BE-Erees? Definition of -
Brees [ Rasic operations on [-Frees Meleting a key from a E-Breel Eibonacci Beapsk structure B Merge-heap
operationsBEIDecreasing a key and deleting a nodelElounding the malimum degreel @7 hrsk

UNIT 3BB raphsEMinimum Spanning BreesBIiBrowing a Minimum Spanning Bree ERruskal and Erim&Single-Source
Shortest RBlaths@Ehe Fellman-Eord algorithm B Single-Source Shortest paths in Directed Acyclic Braphs@ All-Rairs
Shortest FlathsE Shortest Flaths and Matrill Multiplication BApplication of Cryptography to Elockchain B sing hash
functions to chain blocksE @8 hrs

UNIT & Algorithm Design Blechnilues Dynamic Brogramming MatriB-Chain Multiplication Elements of Dynamic
BrogramminglLongest Common SubselluencellEreedy AlgorithmsEAn Activity Selection Eroblem ElElements of the
reedy StrategyRluffman Codesl @7 hrsk

UNIT 5: NB Complete And NBE RElard@ NE-Completenessl Blolynomial Bime B Elolynomial-Bime Berification B NE-
Completeness and Reducibility EINE-Completeness Elroofs ENE-Complete Eroblemsl @R hrs?

Note: The Rl uestion paper B ill comprise o7 Rluestions ol 15 marks each unifBbrml@ distributed oler the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Eluestions.

Suggested RFlooks:

e Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein, —Introduction to Algorithms, Third
EditionERrentice-RallF201 1R
Ellis @ orowitland SartaSahniEEundamentals of Computer Algorithms- Becond editionEEl niversities Eress
Robert Sedgewick and Blevin & aynelAlgorithmsERlourth EditionERlearson Educationl
SBridharfDesign and Analysis of AlgorithmsERirst EditionER Bford & niversity BressE2014

Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, —Data Structures and Algorithms, Pearson Education,
Reprint 2006E



For Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester Ll l e Theor® nternal
Eranch: CSE FExternald

Course Title: Distributed SEstems

Course No.: MCSE10Z 31-1-13 75 25

Duration Exam: 3 HRS

Course OFRlerRliel : Fhe course aims to provide an understanding of the principles on which the Internet and other
distributed systems are basedRtheir architecturelalgorithms and how they meet the demands of contemporary
distributed applicationsZhe course covers the building blocks for a study of distributed systemsland addressing the
characteristics and the challenges that must be addressed in their designi@scalability heterogeneitysecurity and
failure handling being the most significantRRhis course also covers issues and solutions related to the design and the
implementation of distributed applicationsl

Course Outcomes : By the end of the course students shall be able tol

CO10R.1 | Learn issues related to clock Synchronifation and the need for global state in distributed systems when
designingBlimplementingBland debugging distributed systems
co10@.2 nderstand the significance of agreement® fault tolerance and recovery protocols in Distributed
Systems[
CO10.3 | Compare replication schemes with respect to performanceflavailability?and consistency concerns

Detailed SGllabus
UNIT 1: Introduction: Definition B Relation to computer system components B Motivation B Relation to parallel
systems B Message-passing systems versus shared memory systems @rimitives for distributed communication
Bynchronous versus asynchronous ellecutions EDesign issues and challengesBA model of distributed computationszA
distributed program BA model of distributed elecutions BModels of communication networks Bl lobal state EICuts
Rlast and future cones of an event BModels of process communicationsELogical BimeRIA framework for a system of
logical clocks PScalar time Ellector time ElZhysical clock synchronifationEINEEIE @8 hrsl
UNIT 2: Message Ordering & SnapshotsiMessage ordering paradigms BAsynchronous eflecution with synchronous
communication BSynchronous program order on an asynchronous system B roup communicationCausal order RCRIE
ERlotal orderlobal state and snapshot recording algorithmsBlintroduction Bystem model and definitions ESnapshot
algorithms for B channels @R hrs?
UNIT 3: Distributed Mutex & Deadlock: Distributed mutual efclusion algorithms Introduction BRreliminaries
Lamport‘s algorithm [ Ricart-Agrawala algorithm B Maekawa‘s algorithm [ SuRuki—Kasami‘s broadcast algorithm.
Deadlock detection in distributed systemsBlintroduction ESystem model @reliminaries BModels of deadlocks EKnapp’s
classification@Algorithms for the single resource modelthe AND model and the @R model? @8 hrsl
UNIT &: Recoler? & Consensus: Check pointing and rollback recovery@ IntroductionBEackground and definitions
@Assues in failure recovery [ heckpoint-based recoveryl Log-based rollback recovery Coordinated check pointing
algorithm BAlgorithm for asynchronous check pointing and recoveryllConsensus and Agreement algorithmsEEroblem
definitionkl verview of resultsEAgreement in a failure—free systemBAgreement in synchronous systems with failures
@7 hrsi
UNIT 5: P2P & Distributed Shared Memor{@: Peer-to-peer computing and overlay graphsBlintroduction EData indefing
and overlays B Chord B Content addressable networks B Rapestry® Distributed shared memorylE Abstraction and
advantages BMemory consistency models BIShared memory Mutual EBlclusion @R hrs

Note: The Rl uestion paper & ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oler the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.
Suggested Flooks:
e Pradeep K Sinha, “Distributed Operating Systems: Concepts and Design”, Prentice B all of India2007(
e  Mukesh Singhal and Nirann BRShivaratriZAdvanced concepts in operating systemsEMcl raw-& il [EIncEI1ERAR
e Tanenbaum A.S., Van Steen M., —Distributed Systems: Principles and Paradigms||, Pearson Education, 2007.
e Liu M.L., —Distributed ComputingElrinciples and Applications||, Pearson Education, 2004.
e Nancy A Lynch, —Distributed Algorithms||, Morgan Kaufman Publishers, USA, 2003.



For Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester L|T|P|C EE.I;(':::;:I Internal
Blranch: CSE -
Course Title: AdBanced Computer Net orks 3(-1-13 75 25

Course No.: MCSE105
Duration Exam: 3 HRS

Course oflerRliel : Fhis course will cover the practical aspects of computer networksBwith emphasis on the Internet?
Rlarious aspects of computer networking will be covered including® alternative link-layer network-layer2 and
transport-layer technologiesI LANER AN technologiesBtopologiesBltraffic analysiscongestionZflow controlrouting?
internetworking@multicastRsecurityFand Bl uality of Service @l oSEEEhe goal of this course is to introduce the students
to state-of-the-art network protocols and architectures e will introduce the students to networking research and
guide them to investigate novel ideas in the area via semester-long research prol@cts

Course Outcomes: Bly the end of the course students shall be able tol

C0105.1 | AnalyZe different routing protocols and traffic engineering methods deployed in networking®

C0105.2 nderstand the concept of SDN B®[Flabstracting and centralifing the control planef@

Analye the implications of shifting from traditional network architectures to software defined

0105.3 networks

Detailed SGllabus
UNIT 1: Routing in Blacket Networks@Shortest Flath RoutingBlEraffic Management at packet level@Braffic management
at flow levell@ @R hrsi

UNIT 2: Advanced Network Architecturellintegrated Services in InternetBRSERREDifferentiated ServicesBMELSEIReal-
time BEransport Erotocol @R hrsl

UNIT 3: Evolution of Switches and Control BllanesECostZISDN Implications for Research and InnovationData Center
InnovationEData Center NeedskRhe Eenesis of SDNEIAbstractElZhe Evolution of Networking BechnologyElorerunners
of SDNESoftware Defined Networking is ElornRSustaining SDN InteroperabilitylR pen Source ContributionslZLegacy
Mechanisms Evolve Bloward SDNE Network Birtualifation® May | Bllease Call My Network SDNE Blow SDN & orksf
Abstract® Bundamental Characteristics of SDNE SDN [ peration SDN Devices? SDN Controller? SDN Applicationsf
Alternate SDN Methods[ @8 hrsL

Unit @: SDN in the Data Center@Abstract?Data Center DefinitionZData Center DemandsERunnelling Bechnologies for
the Data CenterRlElath Bechnologies in the Data CenterZEthernet Babrics in the Data Center2ISDN Else Cases in the
Data Centerf2lZl pen SDN versus Blverlays in the Data CenterReal-& orld Data Center Implementations ESDN in B ther
Environments [ Abstractl Consistent Blolicy Configuration Rllobal Network Riew Bl ide Area Networks Service
Brovider and Carrier Networks? Campus NetworksB Blospitality Networks? Mobile Networks In-Line Network
Bunctionsll ptical NetworksESDN vsERI2EER verlay NetworksE @8 hrsL

Unit 5: Network BElunction BirtualiZationi Introductionl® EFiisting Network Blirtualifation Bramework @EIME are and
others@Mininet based eFamplesiRirtualiZation and Data Elane IEEIEServices Engineered BlathEService Locations and
ChainingBINER at ERSIZNon-ERSI NER B orkRINetwork Blopology and Flopological Information AbstractionZlIntroductionf
NetworkERlopologyERraditional MethodsEILLDERRR E-ZEELSEALER RI2RS Bopology Building an SDN ErameworkED8 hrsk

Note: The Rl uestion paper & ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZe to attempt anf@l 5 Fluestions.
Suggested RFlooks:
e Communication Network by Alberto Leon Rlarcia and Indral@ idEEE
e SDNBRSoftware Defined NetworksElAn Authoritative Review of Network Blrogrammability BlechnologiesElly
Bhomas DENadeaullZlen B ray Rublisherl Reilly MediaRAugust 2013RISEINER7E- 1-44213-4230-2RISEIN 10E1-
4423-4230-208
e Software Defined NetworksZA Comprehensive ApproachBby Blaul Boransson and Chuck EllackEMorgan
BlaufmanniRune 2014ERrint Book ISEINEE7E0124166752Fellook ISEIN FR7E0124166E44Rnit 1R



Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester

Eranch: CSE L T P C Internal
Course Title: So& are Laborator — |
Course No.: MCSE131 - - 2 75

Course Outcomes: B2 the end oEithe course students shall be able to:

CO131.1 | Compare and design efficient solutions for a given problem

CO131.2 |RInderstand selection of data structure for an algorithm

CO131.3 |@Inderstand latest paradigms in Algorithm Design

Suggested Lab Exercises

1. Designl@Develop and Implement a menu driven Brogram for the following operations on Singly Linked List B5LLRof
Student Data with the fieldsEZ SNENamelEranchESemERhNo
alflCreate a SLL of N Students Data by using front insertionf
bEDisplay the status of SLL and count the number of nodes in it cBRlerform Insertion and Deletion at End of SLL
deRerform Insertion and Deletion at Bront of SLL
elDemonstrate how this SLL can be used as SBACE and BRI ER E
2. Design@Develop and Implement a Brogram for the following Stack Applications
all Evaluation of Suffi@l eBpression with single digit operands and operators -
bESolving Blower of Blanoi problem with n disksZ
3.0 rite a program that implements a multi-thread application that hash tree threads@Rirst thread generates a
random integer for every 1 secondRsecond thread computes the sBluare of the number and printsthird thread will
print the value of cube of the number
4R DesignDevelop and Implement a Brogram for the following operations on Singly Circular Linked List BBCLLRIwith
header nodes

alFRepresent and Evaluate a Flolynomial RENFER 6RRy2E-4yRER3EBYER2EY 56 2Ry EB

bERind the sum of two polynomials BRI LEI1ERHERand R LER2E@H/ERand store the result in

LEISE MERR/FE

Support the program with appropriate functions for each of the above operations

5. @liven a Rlile of N employee records with a set B of Beys-digit? which unifluely determine the records in file
Assume that file B is maintained in memory by a Blash FlablefERof m memory locations with L as the set of memory
addresses P2-digitRlof locations in EIRELet the keys in B and addresses in L are IntegersiDesign and develop a Brogram
that uses Bash function BL as BEREERRN mod m Bremainder methodEland implement hashing techniflue to map a
given key [ to the address space LEResolve the collision &f anyRlusing linear probingl
. Blow to read elements using Enumeration in hash tablel
7. DesignEDevelop and Implement a menu driven Brogram for the following operations on Blinary Search Bree FRISERof
Integers
allCreate a BISE of N IntegersRI6RRIRSERERIRI 5E12 4211 4R17EEIRS E2
bEraverse the ESE in Inorderfreorder and Rlost B rder
cBSearch the ESE for a given element BREERand report the appropriate message
diEDelete an element FELEMEfrom RISE
elIERIt
8. Implement the OB Bnapsack problem using BafIDynamic Brogramming method BbER reedy method?
B. Implementation of making a change problem using dynamic programming@
10RImplementation of chain matri multiplication using dynamic programmingf
11GImplement N queen’s problem using backtracking.
12BImplement OZL knapsack problem using dynamic programming
13RImplement any schema to find the optimal solution for the travelling salesman problem and then solve the same
problem in stance using any approBRimation algorithm and determine the error in the approl
1Rl Blow to implement hash table so as to eliminate duplicate keys in it

Note: Laborator 2 ork 2 ill be eRlaluated on internal scheme & ith Bbllo ing components:
1. Lab Work Eontinuous Assessmente 700
2. ViRa-Floce test 308



For Examinations to be held in the December 2020, 2021, 2022

Class: M.Tech 1st Semester LiTlP

Eranch: CSE

Internal

Course Title: AdZanced Computer Net? orks Laborator? -l -2
Course No.: MCSE132

50

Course Outcomes: B2 the end oEithe course students shall be able to:

CR132E | Identify and understand the various design issues of internetworking and routing protocols
Blrasp the concepts and characteristics of various multicast routing protocol
21322 P P gp
Architectures
CR132B nderstand the working principles and design issues of transport layer protocolsZ
Suggested Lab Exercises:
1. Bse network Simulator ENS2ENS3ENetSimER mnet etc##l
2. EBperiments related to routing protocols and transport layer protocols in various networksi
3. EBperiments to include oS attributes in various types of networksl

=1

EBplore current research trends in computer networksf

Note: Laborator 2 ork 2 ill be eRlaluated on Internal scheme [ ith BblloR ing components:

18 Lab. Work Xontinuous Assessment( 700
2@ Villa-Floce test 300




ANNEXURE-II

UNIVERSITY OF JAMMU, JAMMU

Course Scheme
M. Tech 2" Semester Computer Science & Engineering
For Examinations to be held in the MalR 2021, 2022, 2023

Contact Hours/Week: 20

Teaching Marks
j Hours/ Week
Subject Subject / Credits
Code Internal | External
S.No L TI!P

1 MCSE201 Artlflglal Intelligence and Machine 3 - - 3 75 75
Learning
Electile — 21

5 MCSE21A | Software Bluality Assurance and Flesting 3 - - 3 25 75

MCSE21R | Cryptography @ Computer Security

Electille — 22
MCSE22A | Cloud Computing - - 25 75
MCSE22F | Internet of Bhings Eof

Electile — 23
4 MCSE23A | [lig Data and Analytics - - 25 75
MCSE23R | Modeling and Simulation

5 MCSE231 | Software Laboratory—ll - | 6 3 100 -
6 MCSE232 | Software Laboratory-lll - | 4 2 75 -
7 MCSE213 | Seminar — | 2 1 50 -
Total Credits 18 325 300
Remarks:

e [he students will have an option to choose for Elective-21 between ARSoR® are B ualit@ Assurance
and Testing and BERCrEptograph & Computer Securit? as per approval of the department@

e [Rlhe students will have an option to choose for Elective-22 between AR Cloud Computing, Wireless
Sensor Net ork and Bl@Internet o2 Things BloTRas per approval of the departmentf

e [he students will have an option to choose for Elective-23 between ABRig Data and AnalCltics and
Modeling and Simulation as per approval of the departmentf



FOR EXAMINATIONS TO EE HELD IN THE MAY 2021, 2022, 2023

L T P C Theor Internal
EExternall

Class: M.Tech 2nd Semester
Branch: CSE

Course Title: Artificial Intelligence and Machine Learning 3 | - - 3 75 25
Course No.: MCSE201
Duration Exam: 3 HRS

Course OReriel : Fhis course will survey the aspects of intelligence efhibited in biological systems and algorithmic
approaches to mimic itBMaterial will include theoretical and applicative treatment of inductive learning@
reinforcement learningBlartificial neural networks and knowledge representationl

Course Outcomes: B2 the end oEithe course students shall be able to:

C0201.1 | Design and implement intelligent solutions to classification@regression and clustering problems

C0201.2 | Design and implement various Deep learning algorithms in a range of Real world applications®

C0201.3 | B nderstand various BInowledge representation techniues?

Detailed SGllabus
UNIT 1RIntroduction to Artificial Intelligence and Machine LearningBRasic Fluestions of AlZhistory of Al EIState of the
art@Symbolic AlZDecision treeskisymbolic computation Emedical diagnosisie eneralikation BheoryRStatistical learning
sample compleBityBlproof of learnability of finite hypothesis class? @8 hrsl

UNIT 2: Bptimikation Sample complelity of python programs B optimifation SEMs & linear classification® Ehe
perceptronBmargin proof of convergencel mathematical optimiZationiconvelityRintroduction to convell analysisl
constrained optimikationE R radient Descent Blproof of convergence eFamplelllearning SEIM with SE DR Stochastic
optimiFationEStochastic estimation of the gradientBstochastic gradient descent? @8 hrs

UNIT 3: Introduction to Deep LearningfDeep netsENon-convel optimifationEEraining via backpropagation algorithmf
Neural nets for image recognitioniConvolutional architecturesiDeep netsERegularifation strategiesl @R hrs?

UNIT Binowledge representation? Elayesian Networksl Definition of probabilistic Blayesian netsiElModelling via
Blayes netsBlinferences@Markov Chain Monte CarloBhe sampling problemBsimple sampling methodsEMarkov chainsf
stationarityBlergodicity?Zhe MCMC algorithmBRidden Markov ModelsERlemporal modelsBapplication to telt taggingf
Rliterbi decoding algorithms[a @R hrsi

UNIT 5: Reinforcement learningllBlame playing Search AR heuristic® Reinforcement learning® Markov Decision
Brocess@Markov chainsElMarkov Reward processesBErgodic theory reminderZDynamic programminghe Eellman
elluationvalue iterationBRolicy iterationBl -learningBfunction approfimationERD learning®policy gradient? @8 hrsl

Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:

e Stuart Russell and Beter NorvigBArtificial IntelligencelA Modern ApproachiEearson2015

e Shai Shalev-Shwartfland Shai Blen-DavidEBICambridge Bl niversity Bressz2014

e Artificial Intelligencel Strategies and techniues for complel problems solving by Bleorge Luger@ Addison-
esley2003R

o Artificial Intelligence - A Modern Approach by Stuart Russell B Bleter NorvigtRrentice B alli



FOR EXAMINATIONS TO EE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester

. Theor
Eranch: CSE L|T|P]|C Internal
Course Title: So®® are & ualit® Assurance and Testing BExternal

Course No.: MCSE21A

Duration Exam: 3 HRS 3 |-]-13 75 25

Course olRlerliel B @Phe production and use of Rluality software is critical to the survival of many profcts and
organilationsBlElor the successful production of softwareRlattention must be paid to Buality during every phase of the
development processElEhis course will describe the testing methods that can be used at each stage and will show how
the testing processes form part of the overall Buality assurance obRctives for the organifationf

Course outcomes: B2 the end oBithe course students shall be able to:

CO21A.1 | Berform functional and non-functional tests in the life cycle of the software product®

nderstand system testing and test elecution process and identify defect prevention techniflues and

CO21A.2 i )
software Bluality assurance metrics?

CO21A.3 | Apply techniBues of Buality assurance for typical applications

Detailed SGllabus

UNIT 1: Software Blesting - Conceptsilissues and Flechnilues B uality RevolutionEerification and RalidationERailurel
Error@Rault and Defectll Bl bEctives of RlestingRRlesting ActivitiesEFlest Case Selection hite Elo and Rlack test
Bllanning and designBlFlest Rlools and AutomationiRlower of FlestlRlest Bleam B rganiFation and ManagementlilRest
roupsBISoftware & uality Assurance Broup Bystem Flest Bleam RierarchyElleam Building? @R hrs?
UNIT 2: System [Blestingfl System [Blestingf System Integration Bechnifluest Incremental® Blop Downl Elottom & pl
Sandwich and Rlig Blanglf Software and Bardware IntegrationBZardware Design Berification BestsElardware and
Software Compatibility Matri Rest Elan for System IntegrationERuilt-in BestingBlEunctional testing @lesting a Bunction
in ConteltR Boundary Rlalue Analysisi Decision Fablel Acceptance testing Selection of Acceptance Criteriall
Acceptance Blest Blani ERBecution RFlestl software reliability EFault and BailureRRactors Influencing SoftwarelReliability
Models @8 hrs
UNIT 3: System [Flest CategoriesEIFlaBlonomy of System BlestsBlInterface BlestsERBunctionality BlestsEIRE | FestsSecurity
RlestskRleature RestsERobustness FestsERoundary Flalue BestsBRlower Cycling Rlests Anteroperability FestsRScalability
RlestsEStress FlestsklLoad and Stability BestskReliability FestsEIRegression BlestsERegulatory FlestsERlest Bleneration from
BSM modelsState-2 riented ModelRRinite-State MachinellBransition Bour MethodREesting with State Rerification
Blest ArchitecturesfLocal@distributediiCoordinated@Remotellsystem test design @8 hrsl
UNIT &: Software Quality: People‘s Quality Expectations, Frameworks and 1SO-9126, McCall‘s Quality Factors and
Criteria RelationshipE uality MetricsRR uality Characteristics ISE FIO00E000E Software R uality StandardMaturity
modelsl Blest Brocess Improvementlllesting Maturity Model? @R hrs?
UNIT 5BSoftware B uality Assurancell uality Assurance - Root Cause AnalysisZModellingBitechnologiesBstandards and
methodologies for defect prevention Fault Blolerance and EFailure Containment - Safety Assurance and Damage
Control@Rakard analysis using fault-trees and event-treesflComparing B uality Assurance Bechniues and Activities?
@ A Monitoring and Measurement Risk Identification for @ uantifiable & uality Improvement Case StudyEESM-Rlased
Blesting of @ eb-Flased Applicationsl @8 hrsl

Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:
e Software Blesting And R uality Assurance-Bheory and BracticelEshirasagar Nak BEriyadarshi Bripathy Ebhn
iley @ Sons Inc200R
e Software Bluality Engineeringll RlestingBll uality Assurancel and B uantifiable Improvement Beff BiankEbhn
iley B SonsBlInciE# obokenkINew Ferseyr20052
e Software R uality Assurance - Brom Bheory to ImplementationZDaniel B alinkEearson Education Ltd ERR2004
e Software R uality AssurancelMilind LimayeERME @New Delhik2011



FOR EXAMINATIONS TO RE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester Litlel c Theor? Internal
Branch: CSE FExternall

Course Title: CriZptographZ and Computer Securit® 3 |-|-13 75 25
Course No.: MCSE210

Duration Exam: 3 HRS

Course Outcomes: Bly the end of the course students shall be able tol

BInderstand basic design principals of symmetric and asymmetric cryptography and learn how
CO212.1 . . .
standard cryptanalytic attacks work and thereby how to avoid common design flawsEl
C0210.2 Binderstand hash functions and ellisting technilues like Advanced Encryption StandardBAESEERivest—
B Shamir—Adleman FRSARand Discrete LogP
C0215.3 Rain knowledge of the technologies that underpin the deployment and maintenance of a secure
7| networka

Detailed Sllabus
UNIT 1: Introduction®Security mind-setfiComputer Security Concepts FCIA@ZhreatsEAttacks and Assetsl @5 hrsl

UNIT 2B Cryptographic Brotocols® Introduction to BErotocols® Communications using Symmetric Cryptography®
Substitution Ciphers and BElransposition CipherlElock CipherSteam Cipher2l Modes of B peration Symmetric and
Asymmetric cryptographyf @R hrsl

UNIT 3: Cryptographic BechniBues@Bey Length @ Management B Symmetric Bey Length®Rublic-Bey Fey LengthR
Comparing Symmetric and Blublic-Rley Bley Lengthl enerating BleysklAlgorithmsEDIERIE-E ELLMANERSAZDESE @8 hrs?
UNIT &: Bractical Cryptography Encryption Authentication Blashingl Symmetric and Asymmetric cryptographyf
Digital Signatures and Certificatesf @8 hrsl

UNIT 5: Network Security and Brotocol Standards EINetwork security issues@sniffingRIE SpoofingBlCommon threatsEIE-
mail security@ Secure Socket Layer BSLERIRransport Layer Security FRLSHI SSEIE IBSECE Rretty Flood Erivacy IR EIER
IntrudersBRirusBE ormsBEirewalls B need and features of firewallERypes of firewall@Intruder Detection SystemsE

@38 hrsl

Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZe to attempt anf@l 5 Fluestions.

Suggested RFlooks:
e Introduction to Modern Cryptography by Ebnathan Eatl and Eehuda Lindell@CRC Eress Cryptography and
Network Security by & illiam StallingsElourth EditionE2006 Brentice B allZISEIN 0-13-127316-4
e [landbook of Bandbook of Applied Cryptography by Alfred @ MenelesEFaul CEvan B orschot and Scott AR
RlanstonelICRC Bressl
e Applied CryptographyBRrotocols@Algorithms and Source Code in C by Bruce SchneierlZbhn & iley and Sons



FOR EXAMINATIONS TO BIE HELD IN THE MAY 2021, 2022, 2023
Class: M.Tech 2nd Semester

Blranch: CSE TheorT
Course Title: Cloud Computing L{T|P|C Externald Internal
Course No.: MCSE22A

Duration Exam: 3 HRS 3(-1-13 75 25

Course ORerfiel : Fhe course introduces the principles of distributed and parallel computing underlying cloud
architectures and specifically focuses on virtualifation@thread programmingRtask programmingiland map-reduce
programmingfllt elplains how to make design choices and tradeoffs to consider when building applications to runin a
virtual cloud environmentf

Course Outcomes: Bly the end of the course students shall be able tol

CO22A.1 | Install and configure various Cloud computing environments like FadoopBAR S etc?

nderstand deployment of service and its usage over cloud by implementing Blara-Rlirtualifation using
VM Ware’s Workstation/ Oracle’s Virtual Box and Guest O.S

C022A.3 | Implement Concurrent computing technillues to manage cloud resources efficiently®

CO22A.2

Detailed Sllabus
UNIT 1: Distributed SystemsBlRlirtualifation eb Service-Briented ComputingBtility-& riented ComputingBRluilding
Cloud Computing Environments@Application DevelopmentBlinfrastructure and System Development@ @R hrsi

UNIT 2: Brinciples of Barallel and Distributed Computing® Eras of ComputingBRarallel vsi Distributed Computingf
Elements of Barallel ComputingRiRarallel BrocessinglZlardware Architectures for Barallel BrocessingfBlApproaches to
Rlarallel BrogrammingllLevels of BarallelismELaws of CautionEElements of Distributed ComputingllEZ eneral Concepts
and DefinitionsElComponents of a Distributed Systeml Architectural Styles for Distributed Computing?Models for
Inter-Birocess CommunicationBRlechnologies for Distributed ComputingBlRemote Brocedure Call@Distributed [ bct
Brameworks@Service Blriented Computingl @8 hrsl

UNIT 3: Introduction to Rirtualifation Characteristics of RlirtualiPed Environmentsk Flaflonomy of Birtualifation
Rlechnifluesk EFecution RlirtualiFationBRther RBypes of Rirtualifationt RirtualiFation and Cloud ComputingBlRros and
Cons of [irtualifation? Case Studies? Ren@laravirtualifation BMwarelRull RirtualifationE Microsoft@lyper-EE

@R hrs?
UNIT &: Cloud Computing Architecturell Cloud Definition® Cloud Reference Model® Architecturef Infrastructure
Rardware as a ServiceR@[latform as a ServicellSoftware as a ServicellRypes of CloudsBRublicErivateREybrid and
Community@ Economics of the Cloud®R pen ChallengesiCloud Interoperability and StandardsiScalability and Fault
BlolerancelSecurityERrustfland BrivacylFlR rganifational Aspectsl @8 hrsl

UNIT 5: Concurrent Computing and Bigh-Bhroughput ComputingfEhread BrogrammingRintroducing Flarallelism for
Single Machine ComputationEZrogramming Applications with BhreadsEEhreadsiEhread ARlIsERechnilues for Farallel
Computation with BhreadsEDomain DecompositionEMatri MultiplicationEEunctional DecompositionSinellCosinel
and FlangentflRlask BrogrammingllRlask ComputingRiCharacterifing a FlaskEComputing CategoriesERrameworks for Flask
ComputingBRlask-based Application ModelsBIEmbarrassingly Blarallel ApplicationsERlarameter Sweep ApplicationsEIME
ApplicationsB @ orkflow Applications with Bask DependenciesiFlask Erogramming Model? Developing Applications
with the Flask ModelEDeveloping Blarameter Sweep Application@Managing B orkflowsl @8 hrsl

Note: The Rl uestion paper B ill comprise o7 Eluestions o 15 marks each unirmli? distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:
e Ralkumar Bluyya B Christian BlecchiolalS Bhamarai SelviZl—Mastering Cloud Computing, McGraw Hill, Reprint
20061
o [PRleltePARRleltePREEIsenpeterfiCloud Computing?A Bractical Approach Mc raw-2illE200E
e [larrie SosinskyBICloud Computing Rliblel iley?2011
e [urgllan Bliet and Elavia FlaganelliZRrogramming Amalon EC2, O’Rielly, 2011



e FOR EXAMINATIONS TO ZIE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester Theor®

Branch: CSE L|T|P|C Externald Internal
Course Title: Internet ORThings

Course No.: MCSE227 3|-1]-1]3 75 25
Duration Exam: 3 HRS

Course OClerlie : Bhis course covers the development of core technologyl applications® sensors used and IB®
architecture along with the industry perspectivelRrinciples and operations of different types of sensors commonly
used on mobile platform will be taught in a manner that by the end of the course the students will be able to design
and implement real time solutions using I

Course Outcomes: Bly the end of the course students shall be able tol
C022%.1 | Bnderstand the concept of IB®

CO22R.2 | Study IBR architecture and applications in various fields

nderstand various applications of sensor in IndustrialZhealthcareficommercialZand building

2l.
c0228.3 automation@

Detailed Sllabus
UNIT 1: Introduction to IBR hat is loEhow does it work@ Difference between Embedded device and Iof devicel
Broperties of lol devicel loR Ecosysteml lof Decision Bramework? loR Solution Architecture ModelsE MaBr IoB
Bloards in Market BRrivacy issues in I @7 hrsk

UNIT 2: B ptimiBation Communication Blrotocols used in loERRlypes of wireless communicationEMalbr wireless Short-
range communication devicesBpropertiesficomparison of these devices [RlluetoothR ireless Flidelity@® iGiERRigReel
Low-power [ ireless Flersonal Area Network@bLolZ FANEE Mabr wireless Long-range communication devices
propertiesBicomparison of these devices Xellular loERLow-Flower B ide-Area NetworkRLER ANGEH @7 hrsk

UNIT 3: Rluilding loB & ith Raspberry &li @ ArduinoBERplore Raspberry Rliflsetting up Raspberry Biflshowing working
of Raspberry Ri using Secure Shell BSREClient and Beam BliewerklE nderstand Sensing actionsE nderstand Actuators
and Micro electromechanical Systems BMEMSE @7 hrs

UNIT &: Sensors( Applications of various sensorsEFloogle MapsEE aleRl B hatsAppBElla Fositioning sensors?
encoders and accelerometersiimage sensorscameras Blobal positioning sensorsi lobal Fositioning System ERIEISER
R lobal Navigation Satellite System [PLE NASSER Indian Regional Navigation Satellite System BERNSSER[Ralileo and
indoor localiZation systemsi Motion Blrientation Sensors Accelerometerl Magnetometer EroRimity Sensorf
Blyroscopel? Calibrationl- noise modelling and characterifation and - noise filtering and sensor data processingf
Blrivacy @ Security. @8 hrsl

UNIT 5: Case Studies And Real-@ orld Applications@ Industrial Internet 4@ Applications such asl Smart Blomes
earables? Smart City® Smart Brids? Connected Carf2l Connected digital health telehealth telemedicine smart
retail @7 hrsi

Note: The Rluestion paper & ill comprise o 7 Bluestions o 15 marks each unifbrmi distributed oler the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:

e [Riky Madisetti and Arshdeep Bahga, “Internet of Things (A Hands-onApproach)”, VPT, 1st Edition
e Francis daCosta, “Rethinking the Internet of Things: A Scalable Approach to Connecting Everything”, Apress
Blublications?1st Edition

e CunoPfister, “Getting Started with the Internet of Things”, OReilly Media
o [lyungRICBEMERasuuralR @ELiuRREILiInPRALEISmMart Sensors and SystemsESpringer International Rlublishing



FOR EXAMINATIONS TO BIE HELD IN THE MAY 2021, 2022, 2023
Class: M.Tech 2nd Semester

BEranch: CSE Theor?
X . . LI T|P|C Internal
Course Title: Rig Data and AnalCttics BExternall
Course No.: MCSE23A
Duration Exam: 3 HRS 3(-(-13 75 25

Course olleried : Bhis course brings together several key information technologies used in manipulating@storingfland
analyRing big datallZhe course focuses on mining of massive data sets and machine learning algorithms for analying
very large amounts of data or Big data [Bhe course reviews MapReduce technifues for parallel processing and
Radoopllan open source framework that allows us to cheaply and efficiently implement MapReduce on Internet scale
problemsIZhe course touches on related tools that provide SE L-like access to unstructured datallZlig and Bive and
also analylZes so-called NoSE L storage solutions efBemplified by FElRlase for their critical featuresilspeed of reads and
writesBdata consistencyland ability to scale to eftreme volumesiEiZhe memory resident databases and streaming
technologies are analyed?

Course Outcomes: Bly the end of the course students shall be able tol

CO23A.1 nderstand the need for Blig Data Analytics using Big Data tools like @adoop & Spark etcll

CO23A.2 | Rain the knowledge to uselland build practical big data analytics and management systems@

CO23A.3 | Rain insight into the issues and problems involved in massive on-line repository systems

Detailed Sllabus
UNIT 1: Bladoop Bmplementation specificBINeed for Blig Data AnalyticsERlig data toolsERladoop B Spark Antroduction
to Bladoop Betting up Badoop Development Environment @IDES — Concepts and Installation® Components of
Bladoopll nderstanding @ Developing MapReduce Brograms @7 hrsk
UNIT 2R R adoop Architecture Bladoop Architecturefl@adoop Storagel EIDESE Common Badoop Shell commands
Anatomy of [lile & rite and Read@NameNodelRSecondary NameNodelRland DataNodellZladoop MapReduce paradigmf
Map and Reduce tasksRRbblRIFlask trackers - Cluster Setup — SSE B Fladoop Configuration — BIDES Administering —
Monitoring Bl Maintenancel @7 hrsl
UNIT 3: Data Analytics LifeCycle Introduction to Rlig data Blusiness Analytics - State of the practice in analytics role of
data scientists - Bley roles for successful analytic proct - Main phases of life cycle - Developing core deliverables for
stakeholdersf @R hrs
UNIT Mining of Massive Data Sets [tilieing Data Structures and Algorithm Modeling Eraphsf Shortest path
algorithmBRriends-of-friendsERlage RankEEloom filters@Data Analytics @ nderstanding the data analytics proct life
cyclel BInderstanding data analytics problemsB Rlig Data Analysis Antroduction to machine learningfl Supervised
machine-learning algorithms like Classification Elnsupervised machine learning algorithm like Clustering and
Recommendation algorithmsBESearching B IndellingRlinverted Indel generationE eb crawlingRElastic searchIn-link
graphs @8 hrsl
UNIT 5: Rlig Data Brameworks Bladoop EcosystemB Advanced MapReduce Blechnifuesl Relational Biew with Blivel
Brogramming with RigBlRrogramming with B oREErogramming with BRase B Eookeeper loud Deploymentl Case
Studiesl Spark Brameworkf Introduction Blo SparkERrogramming Spark using BythonRRrogramming with SparkSE L
@7 hrsi
Note: The Rl uestion paper B ill comprise ol 7 Rluestions ol 15 marks each uniorml distributed oler the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:

e [Ammy Lin and Chris Dyerl@ Data-Intensive [Belt Elrocessing with MapReducell Morgan Claypool
Blublishersk2010BhttpEElintoolEithub@omEMapReduceAlgorithmsE

e  Chuck LamEladoop in ActionEDecember2010 1336 pages ISEINER7R1E351F21R1EAManning Blublications

o [leter Blecevic and Marl@lo Blonaci@Spark in Action2017 [ 476 pagesk ISEINER7R16172E2606E Manning
Blublications

e Anand RaBraman and Reff @llman®@ Mining of Massive Datasets?l Cambridge [ress?
http@Einfolab@tanford@dulEullmanZmmdsEbookpdfE

. Mohammed Bl ullerBRlig Data Analytics with SparkEApressE20150



e FOR EXAMINATIONS TO RIE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester Litlelc Theor Int |
Eranch: CSE Externald nterna

Course Title: Modelling and Simulation

Course No.: MCSE237 3(-1-13 75 25

Duration Exam: 3 HRS
Course oerfliel : Fhe course will introduce the basic concepts of computation through modelling and simulation
that are increasingly being used by architects? planners@and engineers to shorten design cyclesl innovate new

productsfland evaluate designs and simulate the impacts of alternative approachesf

Course outcomes: By the end of the course students shall be able tol

CO23a.1 nderstand different methods for random number generation

CO23[.2 |REave aclear understanding of the need for the development process to initiate the real problem@

Rlave a clear understanding of principle and techniues of simulation methods informed by research

2l.
02313 directionl@

Detailed SEllabus

UNIT 1 : Concepts of systemsIConcepts of systems@Models and Simulation@Distributed Lag ModelfZlCobweb Modelsf
Bhe process of a simulation-Study® EBponential Browth Models? EBponential Decay Models?Bype of simulation
Discrete Event Simulation EFlime-Advance MechanismsEComponents and B rganiFation of a Discrete Event Simulation
Model@Monte Carlo Method®Simulation of Single-Server B ueuing SystemESimulation of an Inventory System[#D8 hrsf

UNIT 2: Continuous SimulationBContinuous SimulationERure-pursuit BroblemEBRandom Number EleneratorsLinear
Congruential Blenerators@Ether kinds of Bleneratorsk Besting Random Number Blenerators Benerating Random
Blariates B Bleneral ApproachesfIContinuous and Discrete distributionsl? @7 hrsl

UNIT 3: Introduction to RIRSSE Introduction to RIESSE Feneral Description@RESS block-diagramf Simulation of a
Manufacturing ShopBESNAERunctionESimulation of a SupermarketBER[ESS Model of a Simple Belephone system

@7 hrsl
UNIT 4 BERutput Data Analysis for a Single SystemBR utput Data Analysis for a Single SystemBransient and Steady-
State Blehavior of a Stochastic BrocessBERlype of Simulations with regard to output Analysis and Statistical Analysis for
Rlesting Simulation® Rerification and Ralidation of Simulation An introduction of different types of simulation
languagest @7 hrsi

UNIT 5: Simulations Results Analysis and Bliewing Fools Display FlormsE Blables? Blraphs and Multidimensional
RlisualiBationRterminalskR and MS B indows and I eb InterfacesBlivalidation of Model Resultsk @R hrsfl

Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml? distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZe to attempt anf@l 5 Rluestions.

Suggested RFlooks:
e G.Gorden, “System Simulation”, Pearson Education
e Law and Kelton, “Simulation Modeling and Analysis”, McGraw Hill
e N.Deo,”System Simulation with Digital Computer”, Prentice Hall of India
e [red Maryanski, “Digital Computer Simulation”, CBSPD



FOR EXAMINATIONS TO EE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester LTl el ¢ |internal
Eranch: CSE

Course Title: So®[ are Laboratori — Il ) ) 3 100
Course No.: MCSE231

Course ORlerZlie : In this course the students will be able to appreciate cloud architecturelcreate and run virtual
machines on open source B SBimplement Infrastructurellstorage as a Servicellinstall and appreciate security features
for cloudn

Course Outcomes: Bly the end of the course students shall be able tol

C0231.1 | Install and configure various Cloud computing environments like Badoop SBletcl

CO231.2 nderstand deployment of service and its usage over cloud

C0231.3 | Implement Blara-Virtualization using VM Ware’s Workstation/KVM.

Suggested Lab Exercises:

1RStudy of Cloud Computing @ Architecturel

2BRlirtualiFation in Cloud using ERMERIMware

3BStudy and implementation of Infrastructure as a Service using & penStack
4RStudy and installation of Storage as Service

5EImplementation of identity management using identity management feature of B penStack
6 rite a program for web feed

7BStudy and implementation of Single-Sing-Eln

BRSecuring Servers in Cloud using own Cloud

ser Management in Cloud using own Cloud

10RICase study on Amalon EC2

11RICase-study on Serverless architecture of AR S

12RICase study on Microsoft aurel

Note: Laborator2 2 ork 2 ill be eRlaluated on internal scheme & ith Bbllo ing components:

1. Lab. Work Xontinuous Assessment{ 70
2. Vila-Floce test 300



FOR EXAMINATIONS TO EE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester LT |P| C |Internal
Eranch: CSE
Course Title: So are Laborator? - Il - - 2 75

Course No.: MCSE232

Course ORleriel : In this course the students will be able to have clear understanding about the concepts of
programming in python and familiariBe themselves on various Bree and BElpen Source Softwares Buch as Scilabl
Radooplt eka and Network Simulators etsf#

Suggested Lab Exercises: Students can choose a topic of their choice and perform a case study on recent
advancements in that field@Some eFlamples are shown belowf

Case Studies:

e Recentrrends in deep learningflvarious classifiersBneural networks and genetic algorithm[@

e Data SciencelflZharmaceutical Robot ScientistfIData Science for Drug Discovery and sensors datal@

o [lse network simulators ENS2ENS3ENetSim etc@EEnhance any routing or mac layer protocol to provide Buality of
service metrics to Blolf or Bideo traffick

Note: Laborator 2 ork 2 ill be eRlaluated on internal scheme & ith Bbllo ing components:

1. Lab. Work Xontinuous Assessment{ 700
2. ViBa-Floce test 30



FOR EXAMINATIONS TO BE HELD IN THE MAY 2021, 2022, 2023

Class: M.Tech 2nd Semester
Blranch: CSE L|T|P C | Internal

Course Title: Seminar —|
Course No.: MCSE213 - -1 2 1 50

Course ORlerRliel : Bhe course aims to efpose students to the @ealfworking environment and get acfluainted with the
organilation structurellbusiness operations and administrative functionsRlo promote and develop presentation skills
and import a knowledgeable societyl®lo set the stage for future recruitment by potential employersk

Course BlutcomesBRly the end of the course students shall be able to acRluirel

C0213.1 | Ability to work in actual working environment®

C0213.2 | Ability to utiliBe technical resourcesl

C0213.3 | Ability to write technical documents and give oral presentations related to the work completed@

Bleneral guidelines r Presentation and File:

Content Report must contain abundant material clearly related to topic points should be clearly made and all
evidence must support the topic along with varied use of materialsZ

Coherence and B rganiationEopic should be clearly stated and developedBspecified eflamples must be incorporated
that would clearly develop the conceptconclusion must be clear and must flow well togetherf

Multimedia Material used®Report should have a balanced use of multimedia materials to properly showcase the
work donef

Note: Seminar & ill be ellaluated on internal scheme [ ith Bbllo ing components:
1. Presentation : 308 oltotal Internal Marks

2. ViBla-Voce : 302 olltotal Internal Marks
3. Report : B0 oRltotal Internal Marks



ANNEXURE-III
UNIVERSITY OF JAMMU, JAMMU

Course Scheme
M. Tech 3™ Semester Computer Science & Engineering
For Examinations to be held in the December 2021, 2022,2023

Contact Hours/Week: 20

Teaching Marks

i Hours/ Week
Subject Subject / Credits
Code

L T P

.No
Internal | External

Electie — 31
1 MCSE31A |Mobile and Blervasive Computing 25 75
MCSE31R |[Digital Image Brocessing

Electile — 32
2 MCSE32A |Cyber Security 3 25 75
MCSE32R [Multimedia and Blirtual Reality

3 MCSE312 [Dissertation —I 20 10 150 -

Total Credits
10 200 150

Remarks:
e [lhe students will have an option to choose for Elective-31 between AR Mobile and PerZasife
Computing and BZDigital Image Processing as per approval of the departmentf
e [lhe students will have an option to choose for Elective-32 between AR CEber Securit® and
Multimedia and Virtual Realit® as per approval of the department



For Examinations to be held in the December 2021, 2022,2023

Class: M.Tech 3rd Semester Litlelc Theor? Internal
BEranch: CSE FExternall

Course Title: Mobile and PerlZasiZe Computing

Course No.: MCSE31A 3|-1-13 75 25

Duration Exam: 3 HRS

Course oRleriel : Bhis course aim is to introduce the latest concepts of computing applications in pervasive
computingBland the important mechanisms and methods for development and design of high performance pervasive
computing systemsBBhe topics to be covered are divided into four main areasl systems issuesklarchitectures and
toolsBpositioningfimobility and mobile data managementRcontelt-aware and proactive computingfand sensors and
embedded computingf

Course outcomes: By the end of the course students shall be able tol

CO31A.1 | Introduce the characteristics@basic concepts and systems issues in mobile and pervasive computing?

CO31A.2 | lllustrate architecture and protocols in pervasive computing and give practical efperience in the area
through the design and elecution of a modestX

CO31A.3 | Evaluate critical design tradeoffs associated with different mobile technologiesEarchitectures?

Detailed SEllabus

Unit 1 : Introduction®Introduction to mobile computingfBlAdaptability in mobile computingEimechanism for adaptionf
support to build adaptive applicationsapplications of mobile computingl @7 hrs
Unit 2 : Data DisseminationChallengesiData disseminationZMobile data cachingfcache consistencyBlperformance
and architectural issues? Mobile Cache management technilBuesl broadcasting invalidation report handling
disconnectionBlenergy and bandwidth efficiency algorithmsf @7 hrsk
Unit 3 : Ad Bloc Networksl Introduction to Ad Bloc networks routing issues?Flody? RElersonalfland Local Ad [REloc
ireless Networks Multicasting Blechniues in Mobile Ad Eloc NetworksB R uality of Service in Mobile Ad Eloc
NetworksBIRlower-Conservative Designs in Ad Bloc [ ireless NetworksEEnergy efficient algorithms for routing in Ad
Roc networksBclustering techniflueskICoding for the [ ireless ChannelRR nicast Routing BlechniRlues for Mobile Ad Eloc
NetworksERlosition Blased Routing in Ad Bloc B ireless Networksl @8 hrsl
Unit @ : Sensor NetworkslIntroduction to sensor networks?ZData aggregation and data dissemination technifues in
sensor networkslocaliFation in sensor networksBIEnergy saving issues for B ireless SensorRroadcast Authentication
and Bley Management for Secure Sensor NetworksBlEmbedded B perating Systems for @ ireless Micro sensor Nodesl
Blime Synchronifation and Calibration in & ireless Sensor NetworksEEhe & ireless Sensor Network MACERopology
Construction and Maintenance in @ ireless Sensor Networksf @8 hrs
Unit 5 : Security in Ad Bloc and Sensor NetworksBlRlasic concepts of cryptographyZley generation and management
techniBueskID-B algorithmBIDESEAlgorithms for key generation and distributionEloverhead issues in key management
wi@EImobile clientsEllashing techniluesl @5 hrsl
Note: The Rl uestion paper 2 ill comprise o7 Rluestions ol 15 marks each unitbrml distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested RFlooks:

e Sandeep B BuptaRBErank Adelsteink Eolden Richard® Loren Schwiebert? Bundamentals of Mobile and
Rlervasive ComputingFRIME

e Alan ColmanRRun BlanBand Muhammad Ashad RlabirEervasive Social Computing Socially-Aware Eervasive
Systems and Mobile ApplicationsBESpringer2016E

e J.Schiller, —Mobile Communication||, Addison Wesley, 2000.

e Juha Korhonen, —Introduction to 4G Mobile Communications|| , Artech House Publishers, 2014

o [lolomvatsosklostasilintelligent Blechnologies and Blechnilues for Elervasive Computing@Ii2 | 2lobalk2013E

e MM@ala Krishna, Jaime Lloret Mauri, —Advances in Mobile Computing and Communications: Perspectives and
Emerging Trends in 5G Networks||, CRC 2016

e Minyi Guo, Jlingyu Zhou, Feilong Tang, Yao Shen, — Pervasive Computing: Concepts, Technologies and
Applications || CRC Eress2016



For Examinations to be held in the December 2021, 2022,2023

Class: M.Tech 3rd Semester "

. T
Branch: CSE L{T|P]|C eor _| Internal
Course Title: Digital Image Processing BExternalX

Course No.: MCSE31

Duration Exam: 3 HRS 3|-(-13 75 25

Course ORlerZliel : Fhis course provides a comprehensive introduction to digital image processingfland various image
Brransformsilimage Enhancement BechniBuesimage restoration Bechniflues and methodsElimage compression and
Segmentation used in digital image processingf

Course Outcomes: Bly the end of the course students shall be able tol

CO31R.1 | @nderstand image formation for the acRuisition of images

CO31(..2 | @et knowledge of elisting algorithms for the processing of digital images

C0318a.3 | Apply knowledgelkkills to solve industrial problems based on image processingf

Detailed SEllabus

Unit 1: Introduction and Digital Image Bundamentals@Application of Image Erocessing?image [rocessing definition
steps in Image Brocessingflimage Sensing and AcRluisitionImage Sampling and BluantiBationRSpatial and Intensityl
resolution-Effect of reducing spatial resolutionRIDRIREffect of reducing image gray levelsEFasic relationships between
pifels and adEcencyl @R hrs?

Unit 2: Intensity Bransformation and Spatial Eiltering Blasics of intensity transformation and spatial filteringf
intensity transformation functions-image negativelllog transformationEpower lawiRiecewise-linear transformation
functions-contrast stretchingl intensity level slicingl bit plane slicingl Blistogram [Elrocessing-histogram stretchingl
histogram eRlualiFationBSpatial RlilteringRlSpatial Correlation and ConvolutionESmoothing Spatial FliltersBorder statistic
filtersBSharpening Spatial Flilters- Bhe LaplacianlZhe B radient-Robert cross gradient operator@Sobel operatorsf

@8 hrsl
Unit 3: Image Restoration Model of the image degradationErestoration processi Noise ModelsBReriodic Noisel
Estimation of noise parametersiRestoration in the presence of noise-spatial filtering- Mean filtersB rder-statistics
filters@Median filter@Mal and Min filtersEMid-point filterBAlpha-trimmed mean filterBadaptive filters? @8 hrs

Unit @: Color Image BElrocessing®Introduction to the color image processingcolor models? REERESIZCMER CMERIE
Conversion of color modelsconverting colors from REE to BISIRRSI to RERRRER to CME and CME to RER FERlseudo
coloring of imagesi @R hrs?

Unit 581 Image Compressionl Introduction to image compression need of compression methods of image
compression coding redundancyl spatial and temporal redundancy@ irrelevant information@ models of image
compressionB Bluffman coding® Arithmetic codingll LB codingf run-length codingl block transform codingl FRIER
compressionBlpredictive codingf @7 hrsk

Note: The Rl uestion paper & ill comprise o7 Bluestions o 15 marks each unibrmi distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.

Suggested Flooks:
e Rafael C. Gonzalez & Richard E. Woods, “Digital Image Processing”, 3rd edition, Pearson Education.

e David A. Forsyth, Jean Ponce, “Computer Vision: A Modern Approach”, Prentice Hall
o AK Jain, “Fundamental of Digital Image Processing”, PH



For Examinations to be held in the December 2021, 2022,2023

Class: M.Tech 3rd Semester
Eranch: CSE Theor

L|IT)|P Int |
Course Title: CZBber Securitl c EExternall nterna
Course No.: MCSE32A
Duration Exam: 3 HRS 3|-1-13 75 25

Course ORerRiel : RFundamental security topics including cryptography@ protocolsi passwords@ access control
software security®@and network security? Additional topics selected from multilevel securityf biometricsitamper-
resistant hardwarell information warfarell e-commercel penetrating testing? malware analysis® software securityl
system evaluation and assurancelfland intrusion detection@

Course Outcomes: Bly the end of the course students shall be able tol
CO32A.1 | Assess the security needs of computer and network systemsf

Recommend safeguard solutions and to manage the implementation and maintenance of security
devicesklsystemsBland procedurest
Rle knowledgeable in the maldr technical security challenges in each of the following four areas
cryptographyBlpenetration testingZnetwork security and softwarel

Detailed SCllabus

UNIT 1 :Information Assurance and the Secure Development Lifecycle@Foundations of Information Assurance RAR
and the Secure Development Lifecycle BDLEneeded to understand and apply best practices for development and on-
going support of secure software systems in organilations Confidentiality@availability@and integrity of information
systems from hardwarellsoftware and network security Secure Software Development BISecure design and secure
coding principles practicesfland methods including least privilegeBthreat modellingfland static analysis® Common
vulnerabilities such as buffer overrunsinteger overflowsk in@ction attacksl cross-site scriptinglland weak error
handlingf @7 hrsl
UNIT 2: Incident ResponselRisk ManagementBDisaster RecoveryRisk management and incident response from an
information assurance and cyber security perspective Blrisk managementrisk assessmentsBthreatllvulnerability and
elploit analysisBrisk prioritiationErisk mitigation business impact analysisBbusiness continuity planning disaster
recovery planningBlincident response and recovery® compliance and audits Safeguarding operating systems and
related components such as operating systemsElActive Directory and Blroup Blolicies? @8 hrs
UNIT 3 : Network and System Security@EFamine the theory and practice of network securitythe role of cryptography
and the current state of the art secure networked systems [ Access control AuthenticationilEerimeter security
defencelfirewallsBlvirtual private networksintrusion detection systemsland wireless security and network security
auditing tools? @R hrs?
UNIT @ : Cyber Security and Blhreat IntelligencellIntroduction to technical aspects of cyber security including threats
and types of attacks against computers and networksk understanding and analyBing security relluirements and
defining security policiesEands-on introduction to the concepts and tools of cyber threat intelligencelCyber threat
intelligence lifecyclel identifying intelligence feedsk intelligence formats and standard cyber threat intelligence
technologies Ee@BHICIE serversERARII serversSIEMBER @7 hrsk
UNIT 5 :Rlenetration Flestingflintroduction to penetration testing Bpen testingllor ethical hacking@full pen test life
cycleEnowledge of eBploitskelploit avoidancelitools and methods used to compromise systemsBl Ethical hacking and
penetration testing tools vulnerability analysis and eBploitation@ defence techniflues® Reconnaissancel (S
fingerprintingll remote network mapping web application software and network vulnerabilities? attack surface
analysisBful? testingllelploitation of vulnerabilitiesBicredential gatheringlland privilege escalation Malware AnalysisZ
@7 hrsk

Note: The Rl uestion paper & ill comprise o7 Bluestions o 15 marks each unibrmi distributed oller the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.
Suggested RFlooks:

e Charles BERRfellger@Security in ComputingBRrentice B allZRourth EdnF2006

e Christian Collberg and Basvir Nagral@Surreptitious Softwarel@Addison-& esleylRlirst EdnE20100

e Mark RodesEIR usleyl Information SecuritylBlhe Complete Referencell Mciraw Internationall Second Edn(#

2000

. illiam StallingsBICryptography and Network SecurityERrentice B allERourth EdnE2005

e [bn EricksonBackingilZhe Art of EEploitationENo Starch BressESecond EdnF200E

e Rafey BalochEthical Backing and Blenetration Besting Bl uideBCRC Eress BR2015

CO32A.2

CO32A.3




For Examinations to be held in the December 2021, 2022,2023

Class: M.Tech 3rd Semester

. Th
Eranch: CSE L|ITIP]| C eor Internal
Course Title: Multimedia and Virtual Realit? EExternal?
Course No.: MCSE320(] 3|--13 75 25
Duration Exam: 3 HRS

Course offlerRliel Ehis course addresses the field of virtual reality ERIREfrom the end-user’s perspective. This course
will present various rationale Aistifying the need for virtual reality @RE and outline what BR can offer beyond
traditional computer solutionsBhis course eFamines the features of ER technology and relates these features to
specific applications. The course concentrates on identifying how VR can be applied to help solve today’s science and
engineering challenges and does not focus on elBploring the various BR hardware and software products available on
the market

Course Outcomes: Bly the end of the course students shall be able tol

Demonstrate an ability to do research by designing and conducting elperimentsEanalye and interpret
multimedia data individually as well as part of multidisciplinary teamsf

Demonstrate an ability to design a systemEBcomponent or process as per needs and specifications of the
CO328.2 | cystomers and society needs?

co32a.1

AcBluire an ability to prepare short films and documentaries to showcase their knowledge of

co32m.3 multimedia toolsE

Detailed SEllabus

BNIZ 1 BMultimedia preliminaries and applications BIDevelopment and use of multimedia packagesIntroduction to
virtual reality and modelling languages? CD-REM and the Multimedia RighwaylIntroduction to making multimedia
@he Stages of proRctl the reRluirements to make good multimedial Multimedia skills and trainingf BEraining
opportunities in MultimediallMotivation for multimedia usagellEreBluency domain analysis Application Domain
B DA BMultimedia Blardware and Softwarel@Multimedia Blardware — Macintosh and B indow production BElatformsk
Rardware peripherals — ConnectionselMemory and storage devices? Media software — Blasic toolsE@making instant
multimedia@Multimedia software and Authoring toolsERIroduction Standardsf @8 hrsl

NIE 2 BMultimedia building blocks Multimedia EReltESoundilimagesElAnimation and RlideolDigitikation of Audio and
Rlideo obctskl Data CompressionBDifferent algorithms related to teftFaudiollvideo and images orking ERBposure
on [lools like Dream [ eaverR3D EffectsERlash @R hrs?

BNIZ 3 BMultimedia and the Internet BRistoryRlInternet workingflConnectionsinternet ServicesiEhe B orld & ide
eb@Fools for the eb ServersB[E eb BrowsersBE eb page makers and editors@lug-Ins and Delivery
RlehiclesEREMLE Designing for the — [ orking on the webRMultimedia ApplicationselMedia Communicationf
Media ConsumptionMedia Entertainment@Media gamesk @7 hrsk

BNIZ 4 BMultimedia looking towards Buturel Digital Communication and New MediallInteractive Belevision Digital
Blroadcasting® Digital Radiol Multimedia Conferencingl Assembling and delivering a profct-planning and costingf
Designing and Broducing content and talent@DeliveringBICD-RE M technology® @7 hrsk

NIE 5 ERlirtual Reality Blintroduction to Birtual reality B Rlirtual reality SystemsiRelated BechnologiesiRlele-operation
augmented reality systemBE BRML Brogramming Domain Dependent Applications like Medical Bisualisation
Rlisibility computation @lime Critical renderingl @7 hrsl

Note: The Rl uestion paper B ill comprise ol 7 Rluestions o 15 marks each unitorml distributed ofler the entire
s@llabus based on teaching hours. The candidates shall halZle to attempt ani@ 5 Bluestions.
Suggested RFlooks:

e Steve ReathR'Multimedia and Communication Systems’ Focal Press, UK.

e [lay Blaughan, ‘Multimedia: Making it Work’, TMH

e Keyes, ‘Multimedia Handbook’, TMH



For Examinations to be held in the December 2021, 2022,2023

Class M.Tech: 3rd Semester L T P C | Internal
Eranch: CSE
Course Title: DISSERTATION-I - - 120 | 10 150

Course No.: MCSE312

Course offlerlie? : Research and development procts based on problems of practical and theoretical interest?
Broblem definitionEbackground researchidevelopment of overall proct planEvaluation will be based on student
seminarsBwritten reportsiland evaluation of the developed system andkor theoriesl

Note: Dissertation-1 will be evaluated on Internal scheme with following components

1B PerPbrmance or 2 ork done : 300 of@total Internal marks
2@ Seminar : 250 oRltotal Internal marks
3@ Vilkla : 250 of@total Internal marks

Report : 200 oftotal Internal marks



ANNEXURE-IV
UNIVERSITY OF JAMMU, JAMMU

Course Scheme
M. Tech B*" Semester Computer Science & Engineering
For Examinations to be held in the Mal2 2022, 2023, 202F]

Contract Hours/Week: 32

Teaching Marks
S.No | Subject Code Subject Hours/ Week Credit
L T p Internal| External

Dissertation-ll

[Btudents have to submit the final
1 MCSET11 prolct repor.t at jche end of the i i 32 |16 250 150
semester which will be evaluated
followed by a seminarpresentation

and viva -voce eBamination

Total Credits 1@ 00




For Examinations to be held in the Mal2 2022, 2023, 202F]

Class M.Tech: Eth Semester

Branch: CSE L|T| P | C |Internal | External
Course Title: DISSERTATION-II
Course No.: MCSER11 -1 -1321| 17 250 150

Course overviewl Research and development proRcts based on problems of practical and theoretical interestf
Broblem definitionEbackground researchidevelopment of overall proct planEvaluation will be based on student
seminarsBwritten reportsiland evaluation of the developed system andBbr theoriesk
At least one publication in a Burnal of repute is mandatory for the final evaluation of Dissertationf
Note: Dissertation-Il @ ill be eFaluated r internal and external ealuation.
Internal eRlaluation & ill be done based on Bllof ing components?

1. Presentation/ Demonstration : B0 oRltotal Internal marks

2. Report : 02 ofltotal Internal marks
3. ViBla-Voce : 207 oRtotal Internal marks



