Credits | Total Marks
310 0 3 100

SCSA5102 DATABASE TECHNOLOGIES

COURSE OBJECTIVES
» To give students in depth information about system implementation techniques, data storage, representing data elements,
database system architecture.
» Demonstrate principles of design, development and administration relevant to Oracle database technology.
» Formulate a working definition of database development and administration.
» To understand the emerging databases like Mobile, Multimedia, Cloud and Big Data and Hadoop infrastructures.

UNIT1 INTRODUCTION 9 Hrs.
Data base system Architecture — Query Optimization Techniques - Transaction Management: Transaction Processing Concepts -
Concurrency Control - Recovery Techniques -Database Security.

UNIT2 PARALLEL DBMS 9 Hrs.
Architecture-Query evaluation-Query optimization-parallelizing Individual operations. Distributed DBMS: Architecture-storing data-
Cataloguing-Query processing-Transactions Concurrency and Recovery.

UNIT3 MOBILE DATABASES 9 Hrs.
Mobile Databases: Location and Handoff Management - Effect of Mobility on Data Management - Location Dependent Data Distribution -
Mobile Transaction Models -Concurrency Control - Transaction Commit Protocols

UNIT4 OBJECT AND MULTIMEDIA DATABASE SYSTEMS 9 Hrs.

Object Databases—Advantages and disadvantages compared to Relational Databases- Abstract data types, Objects identity and reference
types- Inheritance Database design for ORDBMS ODMG data model and ODL OQL.MULTIMEDIA DATABASES: Nature of Multimedia
data and applications Data management issues— Components of Multimedia database management system.

UNIT5 BIGDATA AND HADOOP 9 Hrs.
Big Data-Introduction-Technologies—Reference Architecture- Hadoop- Introduction to Hadoop Distributed File System-Design of HDFS—
HDFES Concepts—Interfaces for Hadoop File System—Map Reduce-weather Dataset-Analyzing the data with Hadoop—Anatomy of Map
Reduce Job Run.

Max. 45 Hrs.
TEXT | REFERENCE BOOKS
Raghu Ramakrishnan and Johannes Gehrke, “Database Management Systems”, 3rd Edition McGraw Hill Publications.
Korth.H.F. and A.Silberschatz, “Data base system concepts”, 31 Edition, McGraw Hill Publications.
Ramez Elmasri and B.Navathe:“Fundamentals of Database Systems”, 5t Ed., Addison Wesley, 2008.
Stenfno Ceri and Gieusppepelagatti, “Distributed database-principles and systems”, 3t Edition.
O'Reilly, “Hadoop-The Definitive Guide*, O'Reilly Media.
http://lwww.oracle.com/technetwork/topics/entarch/articles/info-mgmt-big-data-ref-arch-1902853.pdf
http://lwww.comptechdoc.org/independent/database/basicdb/dataobject.html.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks: 100 Exam Duration: 3 Hrs.

PART A: 6 Questions of 5 Marks each — No choice 30 Marks
PART B: 2 Questions from each unit of internal choice, each carrying 14 Marks 70 Marks


http://www.oracle.com/technetwork/topics/entarch/articles/info-mgmt-big-data-ref-arch-1902853.pdf
http://www.comptechdoc.org/independent/database/basicdb/dataobject.html

SOFTWARE QUALITY ASSURANCE AND L|T P | Credits | Total Marks

SCSA5103 TESTING 3 | 0 0 3 100

COURSE OBJECTIVES
» Tointroduce the basics and necessity of software testing.

» Tointroduce various testing techniques along with software production.
» Tointroduce the concepts of Software quality and its assurance.

UNIT1 INTRODUCTION 9 Hrs.
Software testing fundamentals—objectives-principles—Testability-Levels of testing-TMM- Characteristics of a tester-A testing group-
Comparison of KPA in ISO,CMM and TMM-Software quality attributes.

UNIT2 SOFTWARE TESTING METHODS AND STRATEGIES 9 Hrs.

Test case design-White box testing- Basic path testing—Flow Graph Notation-Cyclomatic Complexity-Deriving Test Cases-Graphic matrices-
Control Structure Testing-Deriving Test cases-Dataflow Testing-Loop Testing-Black box Testing—Graph Based Testing Methods-
Equivalence partitioning-Boundary value analysis-Comparison testing. Strategic Approach to Software Testing-Verification and Validation-
Strategic issues-Unit testing—Consideration Procedures. Integration Testing-Regression Testing- Integration Test Documentation-Validation
testing-Configuration Review-Alpha and Beta Testing System Testing—Art of Debugging. Case studies: Writing test cases for white box and
black box testing.

UNIT3 OBJECT ORIENTED TESTING, METRICS AND MEASUREMENTS 9 Hrs.

Testing OOD Models—OO0 Testing Strategies—Test Case Design for OO Software—Testing Methods applicable at the class level-Inter class
test design—-The intent of OO metrics—Distinguishing characteristics of OO metrics. Common software measurements: Code coverage-
Cohesion-Comment density, Coupling-Function point analysis- Number of classes and interfaces-Number of lines of customer
requirements-Robert Cecil Martin’s software package metrics-Bugs per line of code-Source lines of code.

UNIT4 QUALITY CONSIDERATIONS 9 Hrs.

Planning for quality — Quality plan — Cost/benefit tradeoff — Feature/bug tradeoff — Modeling quality improvement-Notation of defects—
Defects-Defect removal activities—Conditions for each activity-Defect removal goals—Quality improvement teams—quality recognition—
Manage Priorities Effectively—Statistical Quality Assurance-Software Reliability.

UNIT5 OVERVIEW OF STANDARDS 9 Hrs.
Levels of standards—Quality assurance standards—Project management standards—Dependability standards—Product standards—Process
standards-ISO9000-Reviews,Audits and Certification.

Max. 45 Hrs.

TEXT | REFERENCE BOOKS
1. llene Barnstein,"Practical Software Testing—A Process Oriented Approach”, Springer International Edition.
2. Humphrey, W.S. (2002), "A Discipline for Software Engineering. Reading, MA”, Addison-Wesley.
3. Roger S.Pressman, “Software Engineering, A Practitioner's Approach”, Tata McGraw Hill, 5t Edition.
4. Marc Roper, “Software Testing”, McGraw Hill Professional, 1994.
5. lan Sommerville, “Software Engineering”, Addison-Wesley, 5t Edition, 1996.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks: 100 Exam Duration: 3 Hrs.
PART A: 6 Questions of 5 Marks each — No choice 30 Marks

PART B: 2 Questions from each unit of internal choice, each carrying 14 Marks 70 Marks



NETWORK TECHNOLOGIES AND LT P | Credits | Total Marks
PROTOCOLS 3100 0 3 100

SCSA5104

COURSE OBJECTIVES
»  To understand how routing is done in telephone networks.
> To learn about the different internet routing protocols.
> To appreciate the different aspects routing in optical and mobile networks.
» To understand the issues in adhoc networks, the protocols used for the working of adhoc networks.

UNIT1 INTRODUCTION 9 Hrs.

ISO OSI Layer Architecture-TCP/IP Layer Architecture — Functions of Network layer-General Classification of routing- Routing in telephone
networks-DynamicNon Hierarchical Routing(DNHR)-Trunk status map routing (TSMR)-Real-time network routing(RTNR)-Distance vector
routing-Link state routing-Hierarchical routing.

UNIT2 WIRED LINE AND WIRELESS NETWORKS 9 Hrs.
LAN IEEE802 Projects-Ethernet-Token Ring—FDDI-MAN-DQDB-SMDS-Wireless LAN-IEEE 802.11-WiFi-SONET- ~ DWDM-DSL-
Switching-Circuit Switching-Packet switching Intelligent Networks-LAN bridges.

UNIT3 INTERNET ROUTING PROTOCOLS 9 Hrs.

Interior routing protocols; Routing Information Protocol (RIP) - Open Shortest Path First (OSPF) — Exterior Routing protocols: Exterior
Gateway Protocol(EGP) and Border Gateway Protocol(BGP).Multicast routing :Pros and cons of Multicast and Multiple Unicast Routing -
Distance Vector Multicast Routing Protocol (DVMRP) - Multicast Open Shortest Path First(MOSPF) MBONE.

UNIT4 ADVANCED NETWORKS CONCEPTS 9 Hrs.
VPN-Remote-Access VPN-site-to-site VPN-Tunneling to PPP-Security in VPN-MPLS-Operation— Routing - Tunneling and Use of FEC -
Traffic Engineering and MPLS based VPN - Overlay Networks - P2P Connections - IPv4 vsIPv6.

UNIT5 TELE COMMUNICATION AND CELLULAR NETWORKS 9 Hrs.
Telecommunication systems—-GSM-Services—Architecture—Protocols—Handover-DECT-Architecture—Protocols—Handovers- TETRA-
Bluetooth Technology-GPRS-WAP-WAP Architecture-WAP Protocols- WLL.
Max. 45 Hrs.
TEXT | REFERENCE BOOKS
1. William Stallings, “High-Speed Networks and Internets, Performance and Quality of Service”, 2n Edition, Pearson Education Asia,
Reprint India, 2002.
Martha Steens trup, “Routing in Communication Networks”, Prentice Hall International, New York, 1995.

Leon Garcia.Widjaja,“Communication Networks”, Tata McGraw-Hill, 6t Edition, 2002.
Aunurag Kumar, D.Manjunath, Joy Kuri, “Communication Networking”, Morgan Kaufmann Publishers, 2011.
Jochen Schiller, “Mobile Communications”, 2nd Edition, Pearson Education, 2008.

Asoke K Talukder, Hasan Ahmed, Roopa R Yavagal, “Mobile Computing: Technology, Applications and Service Creation”, 2nd Edition,
Tata McGraw Hill, 2010.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN
Max. Marks: 100 Exam Duration: 3 Hrs.

PART A: 6 Questions of 5 Marks each — No choice 30 Marks
PART B: 2 Questions from each unit of internal choice, each carrying 14 Marks 70 Marks



L T|P Credits Total Marks
SCS5105 DISTRIBUTED DATABASE SYSTEMS 3 110 2 100

COURSE OBJECTIVES
e To provide an introduction to .different kinds of databases.
e Inparticular,itcoversparallelism,synchronizationandconcurrencycontrol.

UNIT1 PARALLEL ANDDISTRIBUTEDDATABASES 12Hrs.
Database System Architectures: Server System Architectures — Parallel Systems- Distributed Systems - Parallel Databases:
/OParallelism—Inter Inter and IntraQueryParallelism and Intra operation Parallelism- Design of Parallel Systems-
DistributedDatahaseConcepts-DistributedDataStorage-DistributedTransactions— Commit Protocols-Concurrency Control-
Distributed Query Processing.

UNIT2 OBJECT AND OBJECTRELATIONALDATABASES 12Hrs.

Concepts for Object Databases: Object Identity — Object structure — Type Constructors — Encapsulation of Operations-Methods—

Persistence-TypeandClassHierarchies-Inheritance-~ComplexObjects-Object Database Standards, Languages and Design: ODMGModel-
ODL-OQL-Object Relational and Extended- Relational Systems :Object Relational features in SQL/Oracle.

UNIT3 XMLANDWEBDATABASES 12Hrs.

XML Databases: XML-Related Technologies-XML Schema- XML Query Languages- Storing XML in Databases- SQL- Native XML
Databases- Web Databases- Information Retrieval System

UNIT4 ADVANCEDDATAMODELS 12Hrs.

Mobile Databases: Location and Handoff Management - Effect of Mobility on Data Management - Location Dependent Data

Distribution - Mobile Transaction Models -Concurrency Control - Transaction Commit Protocols- Multimedia Databases - Data Warehousing-
Data Mining.

UNIT5 EMERGINGTECHNOLOGIES 12Hrs.
Geographic Information Systems- Biological Data Management- Introduction to Big Data- Evolution of Big data-
BestPracticesforBigdataAnalytics-Bigdatacharacteristics-Volume, Veracity, Velocity, Variety-DataApplianceandintegrationtools— Green

plum-Informatica.
Max. 60 Hours
COURSE OUTCOMES

On completion of the course, student will be able to
CO1 - Distinguish between parallel and concurrency control query processing.

C02 - Produce the transaction management and query processing techniques in object relational databases. CO3-
Develop a XML database and web database to optimize database performance in practice.

CO4 - Design the mobile database and Multimedia database.

CO5 - Analyse, Design and present the biological data management.
C06 - Design Big Data for decision support system and tools for Business operations.

TEXT / REFERENCES BOOKS
1. R.Elmasri,S.B.Navathe,“FundamentalsofDatabaseSystems”,5thEdition,PearsonEducation/AddisonWesley,2007.
2. Thomas Cannolly and Carolyn Begg, “Database Systems, A Practical Approach to Design, Implementation and
Management”, Third Edition, Pearson Education,2007.
HenryFKorth,AbrahamSilberschatz,S.Sudharshan,“DatabaseSystemConcepts”,5thEdition,McGrawHill,2006.
RaghuRamakrishnan,JohannesGehrke,“DatabaseManagementSystems”,McGrawHill, ThirdEdition2004.
VijayKumar,“MobileDatabaseSystems”,JohnWiley&Sons,2006.
FrankJOhlhorst,“BigDataAnalytics: TurningBigDataintoBigMoney”,WileyandSASBusinessSeries2012

S



L T P Credits | Total Marks
3 1/10 4 100

SCS5107 | COMPUTATIONAL INTELLIGENCE

COURSE OBJECTIVES
e To understand the concepts ,paradigms,algorithms,andimplementationofClanditsconstituentmethodologies
e To emphasize on practical applications throughout,thatis,howtoapplytheconcepts,paradigms,algorithms,and
implementationsdiscussedtopracticalproblemsinengineeringandcomputerscience.
e TointroducethebasictoolsandtechniquesinComputationallntelligencesuchasNeuralNetworksandGenetic
Algorithms from an application perspective to the students.

UNIT1 ARTIFICIALNEURALNETWORKS 12Hrs.
The Artificial Neuron - Supervised Learning Neural Networks-Supervised Learning rules -Unsupervised
LearningNeuralNetworks-ReinforcementLearning—Learningthroughawards-ModelfreeReinforcementLearning—
Performance Measures-Performance Factors.

UNIT2 EVOLUTIONARY COMPUTATION 12Hrs.
IntroductiontoEvolutionaryComputation-GeneticAlgorithms-GeneticProgramming-BasicEvolutionary
Programming-GenericEvolutionStrategyAlgorithm-BasicDifferentialEvolution—BasicCulturalAlgorithm-Belief
Space—Coevolution-Applicationsofvariousevolutionarycomputationtechniques.

UNIT3 SWARMINTELLIGENCE 12Hrs.
BasicParticleSwarmOptimization—SocialNetworkStructures-BasicVariations-BasicPSOParameters-Ant
ColonyOptimization—AntAlgorithms-SimpleAntColonyOptimizationAlgorithm-AntSystem-AntColony System- Max- Min
Ant System-Basic Atrtificial Bee Colony Algorithm.

UNIT4 ARTIFICIAL IMMUNE SYSTEMS 12Hrs.
NaturallmmuneSystem-LearningtheAntigenStructure-ArtificiallmmuneSystemAlgorithm-Classical View
Models-Clonal Selection Theory Models-Network Theory Models-Artificial Immune Network-Adapted artificial Immune
Network.

UNIT5 FUZZY SYSTEMS 12Hrs.
FuzzySets-FuzzyLogicandReasoning-Fuzzylnferencing-FuzzyControllers-MamdaniFuzzyController-Takagi- Sugeno
Controller—Introduction to Rough sets.

Max. 60 Hours
COURSE OUTCOMES

On completion of the course, student will be able to

CO1 - Understand the artificial neural network and Select appropriately from a range of techniques when implementing intelligent
systems

CO2 - Analyze genetic algorithm and applications of various evolutionary computation techinques.
CO3 - Define the concept of swarm Intelligence.

CO4 - Have practical exposure to the concepts of Distributed file system and its implementation.
CO5 - Create, design and construct the artificial immune system and network.

CO6 - Apply Cl techniques to real-world problems to develop intelligent systems

TEXT / REFERENCE BOOKS
1. AndriesPEngelbrecht,”Computationallntelligence®,WileyPublications—SecondEdition
2. LeszekRutkowski,“ComputationallntelligenceMethodsandTechniques”-Springer2008
3. LakhmiC.Jain,“ComputationallntelligenceParadigmsinnovativeApplications”-Springer2008




L T P Credits | Total Marks

SCS6533 WEB TECHNOLOGY LABORATORY 0 6 3 100

SUGGESTED LIST OF EXPERIMENTS

COURSE OUTCOMES:

CO1: Students are able to develop a dynamic webpage by the use of java script and DHTML.
CO2: Students will be able to write a well formed / valid XML document.

CO3: Students will be able to connect a java program to a DBMS and perform insert,update anddelete
operations on DBMS table.

CO4: Students will be able to write a server side java application called Servlet to catch form datasent from
client, process it and store it on database.

COS5: Students will be able to write a server side java application called JSP to catch form data sentfrom client
and store it on database.

CO6: Student will able to write PHP and Web Applications.



L T P Credits| Total Marks

SCS5201 BIG DATA ANALYTICS 3 100 4 100

COURSE OBJECTIVES

e Tounderstandbigdataanalyticsasthenextwaveforbusinesseslookingforcompetitiveadvantage.

e Tounderstandthefinancialvalueofbigdataanalytics,exploretoolsandpracticesforworkingwithbigdata.
e Tounderstandhowbigdataanalyticscanleverageintoakeycomponent.

UNIT1 INTRODUCTIONTOBIGDATA 12Hrs.
Analytics-Nuancesofhigdata—Value-Issues-CaseforBigdata-Bigdataoptions Teamchallenge- Bigdatasources— Acquisition-
NutsandBoltsofBigdata. FeaturesofBigData-Security, Compliance,auditing and protection-Evolution of Bigdata-
BestPracticesforBigdataAnalytics-Bigdatacharacteristics-Volume, Veracity, Velocity, Variety-DataApplianceandintegrationtools—
Greenplum-Informatica.
UNIT2 DATA ANALYSIS 12Hrs.
Evolutionofanalyticscalability-Convergence—parallelprocessingsystems—-Cloudcomputing—grid computing—mapreduce-
enterpriseanalyticsandbox-analyticdatasets—Analyticmethods-analytictools— Cognos-Microstrategy- PentahoAnalysisapproaches—
Statisticalsignificance-husinessapproaches-Analytic  innovation-Traditionalapproaches-lIterative.
UNIT3 STREAM COMPUTING 12Hrs.
IntroductiontoStreamsConcepts-Streamdatamodelandarchitecture-StreamComputing, Samplingdata inastream-
Filteringstreams=Countingdistinctelementsinastream=Estimatingmoments—Countingoneness inawindow-Decayingwindow-
RealtimeAnalyticsPlatform(RTAP)applications-CaseStudies-RealTime SentimentAnalysis, StockMarketPredictions.
UNIT4 PREDICTIVE ANALYTICS AND VISUALIZATION 12Hrs.
PredictiveAnalytics=Supervised=Unsupervisediearning=Neuralnetworks—K ohonenmodels—Normal—
Deviationsfromnormalpatterns—Normalbehaviours-Expertoptions-Variableentry-MiningFrequentitemsets- Market based model-
AprioriAlgorithm-HandlinglargedatasetsinMainmemory-LimitedPassalgorithm- Counting frequent item sets in a stream- Clustering
Techniques-Hierarchical-K-Means—Clustering high dimensional data Visualizations- Visual data analysis techniques,
interaction techniques,Systems and applications.
UNIT5 FRAMEWORKS AND APPLICATIONS 12Hrs.
IBMforBigData-MapReduceFramework-Hadoop-Hive-Sharding-NoSQLDatabases-S3-HadoopDistributedfilesystems-Hbase-
Impala—Analyzingbigdatawithtwitter-Bigdataforblogs.
Max. 60 Hours
COURSE OUTCOMES:

CO1:List the components of Hadoop and Hadoop Eco-System
CO2:Access and Process Data on Distributed File System CO3:Manage
Job Execution in Hadoop Environment CO4:Develop Big Data Solutions
using Hadoop Eco System CO5:Analyze Infosphere BiglInsights Big Data
Recommendations.CO6:Able to do framework and Application

TEXT / REFERENCE BOOKS
1. FrankJOhlhorst,“BigDataAnalytics: TurningBigDataintoBigMoney” , WileyandSASBusinessSeries,2012.
ColleenMccue,“DataMining&PredictiveAnalysis:IntelligenceGatheringandCrimeAnalysis” Elsevier,2007.
MichaelBerthold,DavidJ.Hand,”IntelligentDataAnalysis”,Springer,2007.
AnandRajaramanandJeffreyDavidUllman,“MiningofMassiveDatasets”,CambridgeUniversityPress,2012.
BillFranks,“TamingtheBigDataTidalWave:FindingOpportunitiesinHugeDataStreamswithAdvancedAnalytics”,Wiley  and
SAS Business Series,2012.
6. PaulZikopoulos,ChrisEaton,PaulZikopoulos,‘UnderstandingBigData:AnalyticsforEnterpriseClassHadoopand
Streaming Data”, McGraw Hill,2011.
7. PaulZikopoulos,DirkdeRoos,KrishnanParasuraman,ThomasDeutsch,JamesGiles,DavidCorrigan,‘HarnessthePower
ofBigdata—Thebigdataplatform”,McGrawHill,2012.
8. PeteWarden,“BigData’Glossary,O’Reilly,2011.
9. JiaweiHan,MichelineKamber‘DataMiningConceptsandTechniques”,SecondEdition,Elsevier,2008.
END SEMESTER EXAM QUESTION PAPER PATTERN
Max. Marks:80 ExamDuration:3Hrs.

a bk~ own

PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks



PARTB: 2Questionsfromeachunitofinternalchoice,eachcarrying 10marks

OMarks



SATHYABAMA UNIVERSITY FACULTY OF COMPUTING

L T | P | Credits | Total Marks
3 110 4 100

SCS5101 | ADVANCED OPTIMIZATION TECHNIQUES

COURSE OBJECTIVES

Tolearnlinearandnonlinearprogrammingproblem.
Tounderstandtheconceptofqueuingmodel,simulationanddecisiontheory.

UNIT1 INTRODUCTIONTOOPTIMIZATION 12Hrs.

Formulation of optimization problem- Simplex Method - Big M Method - Two phase method - Dual Simplex

method-IntegerProgramming-GomoryAllintegercuttingplaneMethod-GomoryMixedintegerMethod-Branchand
BoundMethod

UNIT2 NONLINEARPROGRAMMING 12Hrs.

Introduction-UnconstrainedandConstrainedOptimization-KuhnTuckerconditions-RelativeMaximumand

Minimum values- Method of Lagrangian Multipliers- Hessian Matrix- Quadratic programming- Wolfe’s Modified
Simplex Method —Problems

UNIT3 DYNAMICPROGRAMMING 12Hrs.

Recursiverelationship-Solutiontorecursiveequation-DynamicProgrammingAlgorithm-Principleof

Optimality-Maximumandminimumvalues-SolutionofLPPbyDynamicProgramming-Multistageproblem

UNIT4 QUEUEINGNETWORKS 12Hrs.

IntroductiontoConceptofQueueingModels-SingleServer-MultipleserverModels:Problems-

pollaczekKhinchinetheorem.TheoriticalconceptsofOpenqueueingnetworks(Theory)-closedQueueingNetworks(Theory)-
Queues in series(Theory).
UNIT5 DECISIONANALYSIS&SIMULATION 12Hrs.

IntroductiontoDecisionMakingprocess—Elements—Decisionmakingunderuncertainty—Maximinand

Maximaxcriteria-Hurwiczcriterion-Laplacecriterion-MinimaxRegretcriterion-Decisiontreeanalysis-Problems
- Simulation-Natureandneedforsimulation-MonteCarlomethod—ApplicationstoQueueingsystems.

Max.60Hours

COURSE OUTCOMES
On completlon of the course, student will be able to

CO1

co2 -
Cos3 -
Co4 -
COo5 -
COo6 -

Determine the optimization of the formulation method for a given problem.

Identify the second order derivatives usnonlinear algebra.

Analyze the best possible on dynamic programming.

Implement the Queueing networks to develop and for solving various types of optimization problems.
Interpret the fundamental needs of algorithms in decision analysis & simulation.

Describe the various optimization techniques and its real time applications.

TEXT / REFERENCE BOOKS

o gk~ w D

J.K.Sharma,“OperationsResearchTheoryandApplications”,FourthEdition,MacmillanindialLtd.,2010.
F.S.Hillier&G.J.Lieberman,"IntroductiontoMathematicalprogramming",McGraw-HillinternationalEdition.
H.A.Taha- "Operations Research: An Introduction”, 6thEdition, Macmillan.
PremKumarGuptaandD.S.Hira,“Operationsresearch”,SChand,2000.
Sharma.S.D,“OperationsResearch”,KedarnathRamnath&Co,2002
Gupta.P.KandManMohan*ProblemsinOperationsResearch”, SultanChandandSons, 7thEdition,1995

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB: 2Questionsfromeachunitofinternalchoice,eachcarryinglOmarks 50Marks

M.E./M.Tech REGULAR [1] REGULATIONS 2015



SATHYABAMA UNIVERSITY FACULTY OF COMPUTING

ADVANCED DATA STRUCTURES AND L TP Credits Total Marks
ALGORITHMS 3 110 4 100

SCS5102

COURSE OBJECTIVES

Be able to understand and analyze some fundamental data structures, such as binary search trees, disjoint sets, and self-
adjustinglists

Understand the implementation and complexity analysis of fundamental algorithms such as RSA, primality testing, max flow,
discrete Fouriertransform

Will be exposed to algorithmic issues in a variety of areas, including linear programming andgame-theory

UNIT1 INTRODUCTIONTOALGORITHMS 12 Hrs.

Role of Algorithms in computing- Analyzing algorithm- Designing algorithm- Asymptotic Notations-

Summations -Formulas and properties- Recurrences.
SORTING TECHNIQUES: Heapsort — Quicksort-Radix sort- Bucket sort- Analysis of sorting agorithms.

UNIT 2 TREESTRUCTURES 12 Hrs.

Binary Search Trees- AVL Trees- Red-Black Trees- B-Trees-Splay Trees.

HEAP STRUCTURES: Min/Max heaps- Leftist Heaps- Binomial Heaps- Fibonacci Heaps.

UNIT 3 MULTIMEDIASTRUCTURES 12Hrs.

Segment Trees- k-d-Trees-Point Quad Trees-MX-Quad Trees-R-Trees-TV-Trees.

UNIT 4 PROBLEMSOLVINGTECHNIQUES 12 Hrs.

Branch&Bound-NPhardandNPcompleteproblems-HuffmanCoding-ActivityNetworks-FlowShop

Scheduling -Randomized Algorithms. ALGORITHMS: Greedy Algorithms - Back tracking -Dynamic programming -
Divide andConquer

UNIT 5 GRAPHALGORITHMS 12 Hrs.

Graph Representation - BFS — DFS — Topological Sort — Connected Components — Minimum Spanning trees

— Kruskal’s Algorithm - Prim’s Algorithm — Dijkstra’s Algorithm — Floyd’s Algorithm — Bellman Ford Algorithm

Max. 60 Hours

COURSE OUTCOMES
On completion of the course, student will be able to

CO1

co2 -
COo3 -
Co4 -

COo5 -
CO6

- Design and implement the various sorting algorithm and perform the intended operations.
Understand the strength of balancing the height of the trees.

Analyze an appropriate data structure for a multimedia structure.

Apply theappropriate data structures inproblem solving techniques .

Design the algorithms to find the shortest path & to connect the nodes with minimum cost.
-Describe the appropriate data structure in context of solution of given problem.

TEXT / REFERENCE BOOKS

1.

SAEE I N

Thomas H Coreman, Charles E.Leiserson, Ronald L.Rivest, “Introduction to Algorithms”, PHI,2002.

Sara Baase, Allen ran Gelda, “Computer Algorithms and Introduction to Design and Analysis”, Pearson,2000.
Sahni, “Data Structures algorithm and application in C++”, PHI,2000

Mark Allen Weiss, “Data Structures and Algorithms in C++” Addison wesley, 3rdEdition.
AhoA.V,HopcroftJ.E.andUlimanJ.D,“DesignandanalysisofComputeralgorithms”.

END SEMESTER EXAM QUESTION PAPERPATTERN

Max. Marks:80 Exam Duration : 3Hrs.
PART A : 6 Questions of 5 marks each without choiceuniformlydistributed 30Marks
PARTB:2Questionsfromeachunitofinternalchoice,eachcarrying10marks 50Marks

M.E./M.Tech REGULAR [2] REGULATIONS 2015



SATHYABAMA UNIVERSITY FACULTY OF COMPUTING

L T|P Credits | Total Marks

SCS5103| NETWORK ARCHITECTURE AND PROTOCOLS 110 4 100

COURSE OBJECTIVES

e Tounderstandhowroutingisdoneintelephonenetworks
Tolearnaboutthedifferentinternetroutingprotocols

e Toappreciatethedifferentaspectsroutinginopticalandmobilenetworks
Tounderstandtheissuesinadhocnetworkstheprotocolsusedforthworkingofadhocnetworks

UNIT1 INTRODUCTION 12Hrs.
ISOOSILayerArchitecture-TCP/IPLayerArchitecture-FunctionsofNetworklayer-GeneralClassificationofrouting-
Routingintelephonenetworks-DynamicNonHierarchicalRouting(DNHR)-Trunkstatusmaprouting(TSMR)-Real-imenetworkrouting(RTNR)-
Distancevectorrouting-Linkstaterouting-Hierarchicalrouting.

UNIT2 WIREDLINEANDWIRELESSNETWORKS 12Hrs.
LANIEEE802Projects-Ethernet-TokenRing-FDDI-MAN-DQDB-SMDS-WirelessLAN-IEEE
802.11-WiFi-SONET-DWDM-DSL-Switching—CircuitSwitching-PacketswitchinglntelligentNetworks-LAN bridges.

UNIT3 INTERNETROUTINGPROTOCOLS 12Hrs.

Interior routing protocols: Routing Information Protocol (RIP) - Open Shortest Path First (OSPF) — Exterior
RoutingProtocols:ExteriorGatewayProtocol(EGP)andBorderGatewayProtocol(BGP).Multicastrouting:Prosand
cons of Multicast and Multiple Unicast Routing - Distance Vector Multicast Routing Protocol (DVMRP) - Multicast
OpenShortestPathFirst(tMOSPF)-MBONE.

UNIT4 ADVANCEDNETWORKSCONCEPTS 12Hrs.
VPN-Remote-AccessVPN-site-to-siteVPN-TunnelingtoPPP-SecurityinVPN-MPLS-Operation— Routing - Tunneling and Use
of FEC - Traffic Engineering and MPLS based VPN - Overlay Networks - P2P Connections - IPv4 vsIPv6.

UNITS TELE COMMUNICATION ANDCELLULARNETWORKS 12Hrs.
Telecommunicationsystems-GSM-Services-Architecture-Protocols-Handover-DECT-Architecture-Protocols—Handovers-
TETRA-BluetoothTechnology-GPRS-WAP-WAPArchitecture-WAPProtocols- WLL.

Max. 60 Hours
COURSE OUTCOMES
On completion of the course, student will be able to
CO1 - Understand the routing in telephone networks.
CO2 - Interpret the wired line and wireless network concepts and design.
CO3 - Gain knowledge in interior routing and multicast routing protocols.
CO4 - Clearly outline the logic behind VPNs.
CO5 - Know the importance of tele communication and cellular network.
CO6 - Understand the underlying working concepts of a real-time network.

TEXT / REFERENCE BOOKS

1. WilliamStallings,‘High-SpeedNetworksandInternets,PerformanceandQualityofService”,lIndEdition,PearsonEducation
Asia. Reprint India2002.
MarthaSteenstrup,“RoutinginCommunicationNetworks”,PrenticeHalllnternational,NewYork, 1995.
LeonGarcia.Widjaja,“CommunicationNetworks”, TataMcGraw-Hill, SixthEdition,2002.
AunuragKumar,D.Manjunath,JoyKuri,“CommunicationNetworking”,MorganKaufmannPublishers,2011.
JochenSchiller,“MobileCommunications”,2ndEdition,PearsonEducation,2008.
AsokeKTalukder,HasanAhmed,RoopaRYavagal,“Mobile Computing: Technology,ApplicationsandServiceCreation”,
Second Edition, Tata McGraw Hill,2010.
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L T|P Credits Total Marks
SCS5104 ADVANCED COMPUTER ARCHITECTURE 3 110 2 100

COURSE OBJECTIVES

e Tounderstandtheevolutionofcomputerarchitecture.

e Tounderstandthestate-of-the-artincomputerarchitecture.
e Tounderstandthedesignchallengesinbuildingasystem.

UNIT1 INTRODUCTIONANDMEMORYORGANISATION 12Hrs.
CPU Organisation - Optimizations of Cache Performance - Memory Technology and Optimizations -
Protection: Virtual Memory and Virtual Machines - Design of Memory Hierarchies.

UNIT2 ADVANCEDTECHNIQUESFOREXPLOITIGILP 12Hrs.
Introduction — Parallel Processing - Instruction Level Parallelism and its Exploitation - Concepts and

Challenges-CompilerTechniquesforExposinglLP-LimitationsonlLPforRealizableProcessors-Hardwareversus

SoftwareSpeculation-Multithreading:UsingILPSupporttoExploitThread-LevelParallelism.

UNIT3 MULTI-COREARCHITECTURES 12Hrs.
SMTandCMPArchitectures—Designissues—IntelMulti-CoreArchitecture—SUNCMPArchitecture—IBM
cellArchitecture-HPArchitecture—RISCArchitecture.

UNIT4 MULTIPROCESSORS 12Hrs.

SymmetricandDistributedSharedMemoryArchitectures—-CacheCoherencelssues-Performancelssues—
Synchronizationlssues—ModelsofMemoryConsistency-InterconnectionNetworks—Buses, CrossbarandMulti-
stageSwitches.
UNIT5 VECTOR PROCESSING &PARALLELALGORITHMS 12Hrs.

Pipelining—Introduction-VectorProcessing—VectorOperations-IntroductiontoParallelAlgorithms—
ModelsofComputation-Selection—MergingonEREWandCREW.

Max. 60 Hours

Course Outcome:
CO1: Understand the concepts of memory organization.
CO2 : Analyze and utilize the IPL techniques.
CO3 : Describe architectural features of advanced processors.
CO4 : Interpret performance of multiprocessors.
CO5: Design & develop vector processing and pipelining
COG6 : Describe the Concept of Parallel Processing and its applications in a processor.
TEXT / REFERENCE BOOKS
1. JohnL.HennesseyandDavidA.Patterson,“ComputerArchitecture—Aquantitativeapproach”,MorganKaufmann/
Elsevier, 4th.edition,2007.
JohnP.Hayes,“ComputerArchitectureandOrganisation”, MCGrawHill. 3rdEdition,1998,
HwangK.andBriggs.F.A,“ComputerArchitectureandParallelProcessing”,MCGrawHill,1985.
SelimG.Akl,“TheDesignandAnalysisofParallelAlgorithms”,PrenticeHall, NewJercy, 1989.
JosephJaJa,“IntroductiontoParallelAlgorithms”, Addison-Wesley,1992.

gk~ v

END SEMESTER EXAM QUESTION PAPER PATTERN
Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB: 2Questionsfromeachunitofinternalchoice,eachcarryingl0marks 50Marks
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SCS5106 | DISTRIBUTED OPERATING SYSTEMS

L T P Credits | Total Marks
3 110 4 100

COURSE OBJECTIVES

Toprovideanintroductiontotheinternaloperationofdistributedoperatingsystems.
Inparticular,itcoversprocesses,scheduling,synchronization,communication,filesystems.
Toprovidebetterknowledgeonsharedmemoryanddistributedmemoryparadigms.

UNIT1 COMMUNICATION INDISTRIBUTEDSYSTEMS 12Hrs.

Introduction - Goals of Distributed systems — Design issues — Transparency — flexibility — reliability —

performance — scalability - Client — Server Model — Remote procedure call — Group Communication.

UNIT2 SYNCHRONIZATIONINDISTRIBUTEDSYSTEMS 12Hrs.

Clock Synchronization— Mutual Exclusion — Election Algorithms — Deadlock in Distributed systems.

UNIT3 PROCESSESINDISTRIBUTEDSYSTEMS 12Hrs.

Threads—SystemModels-Workstationmodel-UsingldleWorkstation—ProcessorPoolModel-Hybrid

Model — Scheduling in DistributedSystems.

UNIT4 DISTRIBUTEDFILESYSTEMS 12Hrs.

Distributed File System Design — Distributed File System Implementation - File Usage — System Structure -

File Caching — File Replications.

UNITS DISTRIBUTEDSHAREDMEMORY&CASESTUDY 12Hrs.

Introduction to Shared Memory — Consistency Models — Page Based Distributed Shared Memory — Shared

Variable Distributed Shared Memory - Case Study - MACH.

Max. 60 Hours

COURSE OUTCOMES
On complet|on of the course, student will be able to

COf1

co2 -
COo3 -
Co4 -
COo5 -
COo6 -

Understand the group communication and distribution of the control towards the operating system.
Apply the concepts of synchronization and deadlocks in real computing problems.

Demonstrate the different techniques used in distributed Operating Systems.

Have practical exposure to the concepts of Distributed file system and its implementation.

Create, design and construct the distributed shared memory in the modern operating system.
Understand and implement a MACH.

TEXT / REFERENCE BOOKS
1. AndrewS.Tanenbaum,”DistributedOperatingSystems”, 1stEdition,PrenticeHallofIndia, 1995.
2. PradeepKSinha,”DistributedOperatingSystems,Concepts&Design”,PrenticeHallofIndia,2009.

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB: 2Questionsfromeachunitofinternalchoice,eachcarryingl0Omarks 50Marks
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L T P Credits Total Marks
3 110 4 100

SCS5108 PARALLEL SYSTEMS

COURSE OBJECTIVES

e Tounderstandtheconceptsofparallelcomputingandparallelsystems'architecture.
Tounderstandthetwopopularparallelprogrammingparadigms(messagepassingandsharedmemory).
Tounderstandmajorperformanceissuesforparallelsystemsandprograms.
Toreiteratehottopicsinresearchonparallelcomputing.

UNIT1 ARCHITECTURES 12Hrs.
Thechangingroleofparallelism-BasicPrinciples-Sourcesofinefficiency-Metrics:Executiontime—
speedupetc.—Throughputvs.latency—Scalability:massiveparallelism-Amdahl’sLaw-Gustafson’sLaw-
Parallelarchitectures—Trendsinarchitectures—CMPs-GPUsandGrids—Multiprocessors—Multicomputers-
Multithreading-Pipelining—VLIWs—Superscaling—Vectors—SIMDs-paradigmofshared-memory—distributed memory-
interconnectionnetworks-opticalcomputing-systolicarrays-cachecoherence--Modelsofparallelism: PRAM -CTA.

UNIT2 PROGRAMMINGMODELS 12Hrs.
ParallelProgramming:LowLevelApproaches-Threads—Messagepassing-Issuesinscalabilityand
portability — Transactional Memory - Parallel Programming: Higher Level Approaches — ZPL — Automatic

ParallelizationandHPF-Chapel-MapReduce.

UNIT3 PRINCIPLES OF PARALLELALGORITHMDESIGN 12Hrs.

Preliminaries-Decompositiontechniques-Characteristicsoftasksandinteractions-Mappingtechniquesfor load
balancing - Methods for containing interaction overheads - Parallel algorithm models — Basic communication
operations.

UNIT4 LOOPPARALLELIZATIONS 12Hrs.
Looptransformations,loopparallelizations,Data-ParallelandData-FlowSystemsConnectionMachineCM5-
Data-FlowModels-ParallelProgrammingConceptdependenceandloopparallelization-parallelismprofilingData-
PathDesignParallelandPipelinedDesign—SchedulingParallelPrograms-OptimalSchedulingAlgorithms-
SchedulingHeuristics-LoopTransformationandScheduling-ParallelizingSerialPrograms-DataDependency Test-
ParallelizationTechniques-Instruction-LevelParallelism.

UNITS SCHEDULING 12Hrs.
Taskpartitioning-datasharingandtaskdistribution/scheduling-static,dynamicandspeculativetasks-
shared memory, message passing - check-in/check-out -collaborative real-time editing-version control systems -
synchronization and communication fundamentals -synchronous;rasynchronoussschedulingr=semanticsr=datarsharing:
race,dependence,theBernsteincondition-progress:lockandwaitfreedom-messagepassing: put/get,send/recv,
collectives-ServiceSupport-ResourceManagement—Availability—Reliability—Security-FaultTolerance—

Recovery — Protection -Scaling.

COURSE OUTCOMES

On completion of the course, the student will be able to

CO1-Recognize various parallel computing and parallel system’s architecture.

CO2- Describe the parallel programming model.

CO3- Design the principles 0f Parallel algorithm.

CO4- Analyse a problem, design a solution, and test their implementation in loop parallelizations.
CO5- Implement scheduling concept with synchronous and asynchronous.

COB6- Implement parallel computing to a variety of applications in Mathematics and Engineering.

Max. 60 Hours
TEXT / REFERENCE BOOKS
1. AnanthGramaandGeorgeKarypis,“Introductiontoparallelcomputing”,Addison-Wesley2009.
2. DavidCullerandJaswinderPalSingh,“ParallelComputerArchitecture”,MorganKaufmann,1999,ISBN1-55860-343-3.
3. WilkinsonB.&AllenM., ParallelProgramming:Techniques&ApplicationsUsingNetworkedWorkstations”,PrenticeHall (2nd
Ed), 2005, ISBN:0131918656
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4, T.G.LewisandH.EI-Rewini,“IntroductiontoParallelComputing”,Prentice-Hall,EnglewoodCliffs,NJ,1992.
5. K.ManiandS.Tayler,“AnIntroductiontoParallelProgramming”JonesandBarlettPublishers,1992.
6. lanFoster,”DesigningandBuildingParallelPrograms”, Addison-Wesley,1994.
7. MichaelWolfe,”HighPerformanceCompilersforParallelComputing”,Addison-Wesley,1996,ISBN0-8053-2730-4.
8. U. Banerjee, “Loop Parallelization”, Kluwer,1994.
END SEMESTER EXAM QUESTION PAPER PATTERN
Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB:2Questionsfromeachunitofinternalchoice,eachcarryinglOmarks 50Marks
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L T P Credits| Total Marks
3 10 4 100

SCS5201 BIG DATA ANALYTICS

COURSE OBJECTIVES

e Tounderstandbigdataanalyticsasthenextwaveforbusinesseslookingforcompetitiveadvantage.

e Tounderstandthefinancialvalueofbigdataanalytics,exploretoolsandpracticesforworkingwithbigdata.
e Tounderstandhowbigdataanalyticscanleverageintoakeycomponent.

UNIT1 INTRODUCTION TO BIGDATA 12Hrs.
Analytics-Nuancesofhigdata—Value-Issues-CaseforBigdata—Bigdataoptions Teamchallenge- Bigdatasources— Acquisition-

NutsandBoltsofBigdata. FeaturesofBigData-Security, Compliance,auditing andprotection-EvolutionofBigdata—

BestPracticesforBigdataAnalytics-Bigdatacharacteristics-Volume, Veracity, Velocity, Variety-DataApplianceandintegrationtools—

Greenplum-Informatica.

UNIT2 DATA ANALYSIS 12Hrs.
Evolutionofanalyticscalability-Convergence—parallelprocessingsystems—Cloudcomputing—grid computing—mapreduce-

enterpriseanalyticsandbox-analyticdatasets—Analyticmethods-analytictools— Cognos-Microstrategy- PentahoAnalysisapproaches—

Statisticalsignificance-husinessapproaches-Analytic  innovation-Traditionalapproaches-Iterative.

UNIT3 STREAM COMPUTING 12Hrs.
IntroductiontoStreamsConcepts =Streamdatamodelandarchitecture=StreamComputingjSamplingdata  inastream-

Filteringstreams- Countingdistinctelementsinastream -Estimatingmoments-Countingoneness  inawindow-Decayingwindow-

RealtimeAnalyticsPlatform(RTAP)applications-CaseStudies-RealTime  SentimentAnalysis, StockMarketPredictions.

UNIT4 PREDICTIVE ANALYTICSANDVISUALIZATION 12Hrs.
PredictiveAnalytics-Supervised-Unsupervisedlearning—Neuralnetworks-Kohonenmodels-Normal-

Deviationsfromnormalpatterns—Normalbehaviours-Expertoptions-Variableentry-MiningFrequentitemsets- Marketbasedmodel-

AprioriAlgorithm-HandlinglargedatasetsinMainmemory-LimitedPassalgorithm- Countingfrequentitemsetsinastream-

ClusteringTechniques—Hierarchical-K-Means-Clusteringhigh  dimensionaldataVisualizations -

Visualdataanalysistechniques interactiontechniques,Systemsandapplications.

UNIT5 FRAMEWORKS AND APPLICATIONS 12Hrs.

IBMforBigData-MapReduceFramework-Hadoop-Hive=Sharding-NoSQLDatabases-S3-HadoopDistributedfilesystems-Hbase-
Impala—Analyzingbigdatawithtwitter-Bigdataforblogs
Max. 60 Hours
COURSE OUTCOMES:
CO1.:List the components of Hadoop and Hadoop Eco-System
CO2:Access and Process Data on Distributed File System
CO3:Manage Job Execution in Hadoop Environment
CO4:Develop Big Data Solutions using Hadoop Eco System
COb5:Analyze Infosphere Biglnsights Big Data Recommendations.
CO6:Able to do framework and Application
TEXT / REFERENCE BOOKS
1. FrankJOhlhorst,“BigDataAnalytics: TurningBigDataintoBigMoney”,WileyandSASBusinessSeries,2012.
ColleenMccue,“DataMining&PredictiveAnalysis:IntelligenceGatheringandCrimeAnalysis”,Elsevier,2007.
MichaelBerthold,DavidJ.Hand,”IntelligentDataAnalysis”,Springer,2007.
AnandRajaramanandJeffreyDavidUllman,“MiningofMassiveDatasets”,CambridgeUniversityPress,2012.
BillFranks, TamingtheBigDataTidalWave:FindingOpportunitiesinHugeDataStreamswithAdvancedAnalytics”,Wiley  and
SAS Business Series,2012.
6. PaulZikopoulos,ChrisEaton,PaulZikopoulos,‘UnderstandingBigData:AnalyticsforEnterpriseClassHadoopand
Streaming Data”, McGraw Hill,2011.
7. PaulZikopoulos,DirkdeRoos,KrishnanParasuraman,ThomasDeutsch,JamesGiles,DavidCorrigan,‘HarnessthePower
ofBigdata—Thebigdataplatform”,McGrawHill,2012.
8. PeteWarden,“BigData”Glossary,O’Reilly,2011.
9. JiaweiHan,MichelineKamber“DataMiningConceptsandTechniques”,SecondEdition,Elsevier,2008.
END SEMESTER EXAM QUESTION PAPER PATTERN
Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
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PARTB:2Questionsfromeachunitofinternalchoice,eachcarrying10marks 50Marks
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SCS5607 | ETHICAL HACKING AND DIGITAL FORENSICSZ I g jred'ts Igga' Marks

COURSE OBJECTIVES

e Tolearnvarioushackingtechniquesandattacks.

e Toknowhowtoprotectdataassetsagainstattacksfromthelnternet.

e Toevaluatewhereinformationnetworksaremostvulnerable.

e Toperformpenetrationtestsintosecurenetworksforevaluationpurposes.

e Toenablestudentstounderstandissuesassociatedwiththenatureofforensics.

UNIT1 HACKINGWINDOWS 12Hrs.
Hackingwindows—Networkhacking—Webhacking—Passwordhacking-Astudyonvariousattacks—Input
validationattacks—SQLinjectionattacks—Bufferoverflowattacks-Privacyattacks.

UNIT2 TCP/IPANDFIREWALLS 12Hrs.

TCP/IP-Checksums—IPSpoofingportscanning, DNSSpoofing.Dosattacks—SYNattacks,Smurf
attacks,UDPflooding,DDOS-Models.Firewalls—Packetfilterfirewalls-Packetinspectionfirewalls—Application  Proxy
Firewalls - BatchFile Programming.

UNIT3 COMPUTERFRAUD 12Hrs.
FundamentalsofComputerFraud-Threatconcepts—Frameworkforpredictinginsideattacks—Managing
thethreat—StrategicPlanningProcess.

UNIT4 ARCHITECTURESTRATEGIES 12Hrs.
Architecturestrategiesforcomputerfraudprevention—ProtectionofWebsites—Intrusiondetectionsystem-
NIDS,HIDS-Penetratingtestingprocess—WebServices—Reducingtransactionrisks.

UNIT5 FRAUDSELECTION&DETECTION 12Hrs.
Key Fraud Indicator selection process - customized taxonomies — Key fraud signature selection process —
AccountingForensics—ComputerForensics—Journalinganditrequirements—Standardizedloggingcriteria—
Journalriskandcontrolmatrix—Neuralnetworks—MisusedetectionandNoveltydetection.
Max. 60 Hours
Course Outcomes
On successful completion of this unit, students will be able to:
CO1. Describe the concept of ethical hacking.
CO2. Describe how to conduct an investigation using firewall and TCP/IP.
COa3. Identify the process in taking digital evidence
CO4. Analyze and report the latest ethical hacking techniques to expose potential cyber security
vulnerabilities.
COS. Critically review cybercrime and computer forensics techniques;
CO6. Apply and present the latest digital forensics and evidence analysis techniques; and

TEXT / REFERENCE BOOKS
1. KennethC.Brancik,“InsiderComputerFraud”,AuerbachPublicationsTaylor&Francis,Group2008.
2. AnkitFadia,“EthicalHacking”,SecondEditionMacmillanindiaLtd,2006

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB:2Questionsfromeachunitofinternalchoice,eachcarryinglOmarks 50Marks
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L T P Credits | Total Marks

SCS5619 MOBILE AND PERVASIVE COMPUTING 0 0 4 100

COURSE OBJECTIVES

e TounderstandthebasicsofMobilecomputingandPersonalcomputing.
TolearntheroleofwirelessnetworksinMobileComputingandPervasiveComputing.
Tounderstandthearchitecturesofmobileandpervasiveapplications.
Tobecomefamiliarwiththepervasivedevicesandmobilecomputingplatforms.

UNIT1 INTRODUCTION 12Hrs.
DifferencesbetweenMobileCommunicationandMobileComputing—Functions—ApplicationsandServices—

MakingLegacyApplicationsMobileEnabled-DesignConsiderations-IntegrationofWirelessandWiredNetworks

— StandardsBodies—PervasiveComputing—PrinciplesofPervasiveComputing—CategoriesofPervasiveDevices.

UNIT2 3GAND4AGCELLULARNETWORKS 12Hrs.
Migrationto3GNetworks-IMT2000andUMTS-UMTSArchitecture-RadioNetworkSubsystem-UTRAN- NodeB-RNCfunctions-USIM-
ProtocolStack-IMSArchitecture-Handover-3.5Gand3.9Gbriefdiscussion4 GLANandCellularNetworks-WiMaxIEEE802.16d/e.

UNIT3 SENSORANDMESHNETWORKS 12Hrs.
SensorNetworks—RoleinPervasiveComputing—InNetworkProcessingandDataDissemination—Sensor

Databases—DataManagementinWirelessMobileEnvironments—WirelessMeshNetworks—Architecture—Mesh

Routers—MeshClients—Routing—ApplicationsofSensorandMeshnetworks.

UNIT4 CONTEXTAWARECOMPUTING 12Hrs.

Adaptability — Mechanisms for Adaptation - Functionality and Data — Transcoding — Location Aware
Computing — Location Representation — Localization Techniques — Triangulation and Scene Analysis —\Voronoi
graphs — Types of Context — Role of Mobile Middleware — Service Discovery Middleware.

UNIT4 APPLICATIONDEVELOPMENT 12Hrs.
Threetierarchitecture-ModelViewControllerArchitecture-InformationAccessDevices—PDAsandSmart
Phones—-SmartCardsandEmbeddedControls—ApplicationDevelopmentonAndroidandiPhone.
Max. 60 Hours
COURSE OUTCOMES
On completion of the course, student will be able to:
CO1 : Classify various types of Medium access methods in wireless communication.
CO2 : Demonstrate the usage of Telecommunication systems.
CO3 : Describe the behavior of network protocols stack.
CO4 : Explain the Routing and Applications of MANET.
CO5 : Implement mobile application using J2ME.
CO6 : Explain the structure and components for Mobile IP and WAP

TEXT / REFERENCE BOOKS

1. AsokeKTalukder,HasanAhmed,RoopaRYavagal,‘MobileComputing:Technology,ApplicationsandServiceCreation”,
Second Edition, Tata McGraw Hill,2010.

2. RetoMeier,“ProfessionalAndroid2ApplicationDevelopment”,WroxWiley,2010.
3. PeiZhengandLionelMLi,“SmartPhone&NextGenerationMobileComputing”,MorganKaufmannPublishers,2006.
4. FengZhaoandLeonidasGuibas,“WirelessSensorNetworks”,MorganKaufmannPublishers,2004.
5. StefanPoslad,“UbiquitousComputing:SmartDevices,Environmentsandinteractions”, Wiley,2009.
END SEMESTER EXAM QUESTION PAPER PATTERN
Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB:2Questionsfromeachunitofinternalchoice,eachcarryinglOmarks 50Marks
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L T P Credits | Total Marks
1 0 4 100

SCS5623 | DATA MINING AND WAREHOUSING

COURSE OBJECTIVES
e TounderstandDataminingprinciplesandtechniquesandintroduceDataMiningasacuttingedgebusiness intelligence.
e ToexposethestudentstotheconceptsofDataWarehousingArchitectureandimplementation.

e Tostudytheoverviewofdevelopingareas—Webmining, TextminingandethicalaspectsofDataminingandto
identifyBusinessapplicationsandTrendsofDatamining.

UNIT1 INTRODUCTION 12Hrs.

Datamining-Introduction-DataMiningFunctionalities-StepsinDataMiningProcess-Architectureofa TypicalDataMiningSystems-
ClassificationofDataMiningSystems-MajorlssuesinDataMiningDataPreprocessing:DataPreprocessing-DataCleaning-Integration-Transformation-
Reduction-Entropybased Discretization.

UNIT2 CONCEPTDESCRIPTIONANDASSOCIATIONRULES 12Hrs.
ConceptDescription: Attribute Oriented Induction-Mining Class Comparisons-Presentation of both Characterization

andComparisonAssociation Rules: Frequent Pattern Mining-Apriori Algorithm-Frequent Pattern Growth Tree Algorithm-Mining Multilevel

Association Rules-Mining Quantitative Association Rules-Constraint based Association Mining.

UNIT3 PREDICTIVEMODELING 12Hrs.
Classification: Decision Tree Induction-Gini Index- Bayes Theorem-Naive Bayesian Classification-K Nearest Neighbor Classifiers-Other

Classification MethodsPrediction: Linear Regression-Non-Linear RegressionClustersAnalysis: TypesofDatalnClusterAnalysis-

CategorizationofMajorClusteringMethods-Partitioning Methods —HierarchicalMethods

UNIT4 DATAWAREHOUSING 12Hrs.
Introduction-MultiDimensionalDataModel-DataWarehouseArchitecture-DataWarehouselmplementation-
fromDatawarehousingtoDataMining-OLAP-Need-CategorizationofOLAPOperations.

UNIT5 APPLICATIONS 12Hrs.
Data Mining Applications-Social Impacts of Data Mining- An Introduction to DB Miner-Case Studies-Mining WWW-Text

Mining -Mining Spatial Databases-Multimedia Data Mining-Tools.

Max. 60 Hours
COURSE OUTCOMES:
COL: Data preprocessing and data quality.
CO2: Modeling and design of data warehouses.
COa3: Algorithms for data mining. Skills:
CO4: Be able to design data warehouses.
CO5: Ability to apply acquired knowledge for understanding data and select suitable methods for data analysis.
CO6:Able to know about Application of data warehouse and data mining.

TEXT / REFERENCE BOOKS

1. JiaweiHan,MichelineKamber,"DataMining:ConceptsandTechniques",MorganKaufmannPublishers,2002.

2. .AlexBerson,Stephend.Smith,“DataWarehousing,DataMining&OLAP”, TataMcgraw-Hill,2004.

3. Usama M.Fayyad, Gregory Piatetsky - Shapiro, Padhrai Smyth and Ramasamy Uthurusamy, "Advances In Knowledge
DiscoveryAndDataMining", TheM.l.TPress,1996.

4. RalphKimball,"TheDataWarehouseLifeCycleToolkit",JohnWiley&Sonsinc.,1998.

5. SeanKelly,"DataWarehousingInAction",JohnWiley&Sonsinc.,1997.

END SEMESTER EXAM QUESTION PAPER PATTERN

Max. Marks:80 ExamDuration:3Hrs.
PARTA:6Questionsofsmarkseachwithoutchoiceuniformlydistributed 30Marks
PARTB:2Questionsfromeachunitofinternalchoice,eachcarryinglOmarks 50Marks
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L T P Credits | Total Marks
SCS6531 DATA STRUCTURES LABORATORY
0 0 6 3 100
SUGGESTED LIST OF EXPERIMENTS
1. PolynomialDifferentiation.
2. Printing the node details levelwise
3. SearchingthegivenelementfromN*NmatrixusingBinarysearch
4. Knapsack Problem using GreedyMethod
5. Traveling salesmanProblem
6. Binary TreeTraversal
7. Implementing RED BLACKTrees
8. MinimumSpanningTreeusingkRUSKAL'SAlgorithm
9. MinimumSpanningTreeusingFLOYD-WARSHALLAIgorithm
10.  Implementing Splaytrees
11. Implementing quadtrees
SCS6532 COMPUTATIONAL INTELLIGENCE L T P Credits | Total Marks
LABORATORY 0 0 6 3 100

SUGGESTED LIST OF EXPERIMENTS
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Credits | Total Marks

SCS6533 WEB TECHNOLOGY LABORATORY

0 0 6 3 100

SUGGESTED LIST OF EXPERIMENTS

.I ° l (& I

COURSE OUTCOMES:

CO1:Students are able to develop a dynamic webpage by the use of java script and DHTML.

CO2:Students will be able to write a well formed / valid XML document.

CO3:Students will be able to connect a java program to a DBMS and perform insert,update and
delete operations on DBMS table.

CO4:Students will be able to write a server side java application called Servlet to catch form data
sent from client, process it and store it on database.

CO5:Students will be able to write a server side java application called JSP to catch form data sent
from client and store it on database.

CO6: Student will able to write PHP and Web Applications.
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L T P Credits | Total Marks
3 110 4 100

SIT5201 CLOUD COMPUTING

COURSE OBJECTIVES

e GainknowledgeinBasicsofCloudcomputing

e UnderstandCloudComputingarchitectureandindustryframeworkssuchasMapReduce
e Discusspracticalapplicationsofcloudcomputing

UNIT1 UNDERSTANDINGCLOUDCOMPUTING 12Hrs.

HistoryofCloudcomputing-CloudComputingReferenceModel-NISTArchitecturalFramework-Typesof
Clouds-prosandconsofcloudcomputing—differencebetweenweb?2.0andcloud-keychallengesincloud
computing - Major Cloud players - Cloud Deployment Models - Virtualization in Cloud Computing- types of
virtualization—webservices—keyconcepts.

UNIT2 CLOUDSERVICEMODELS 12Hrs.
SoftwareasaService(SaaS)-InfrastructureasaService(laaS)-PlatformasaService(PaaS)-Service
Oriented Architecture (SoA) - Elastic Computing - On Demand Computing - Parallelization in Cloud Computing —

cloudresourcemanagement—dynamicresourceallocation-Optimalallocationofcloudmodels.

UNIT3 CLOUDDEPLOYMENTMODELS 12Hrs.

Deployment models: Public cloud — Private Cloud —Hybrid cloud — Community cloud - Deploymentof
applicationsonthecloud-Hypervisor-Casestudies-Xen,HyperV,VirtualBox,Eucalyptus,AmazonCloud
Computing-AmazonS3-AmazonEC2-,WindowsAzure—creatingdeployingcloudservices, WorkingwithGoogle
Appengine, DisasterRecovery.

UNIT4 VIRTUALIZATION 12Hrs.
Clouddatacenters—Energyefficiencyindatacentre—Mobilecloudcomputingservicemodels—Needfor

virtualization—-TypesofVirtualization-VirtualizationOS-VMNware,KVM-SystemVM-ProcessVM-Virtual

MachineMonitor—Properties—InterpretationandBinaryTranslation—HLLVM.

UNITS CLOUDSECURITY 12Hrs.
Cloud security — Security threats and solutions in clouds — Auditing protocols — dynamic auditing — storage
security—Privacypreserving—FullyHomomorphicEncryption-Bigdatasecurity-Cloudavailability-DoSattacks—
Faulttolerancemanagementincloudcomputing-Cloudcomputinginindia.
Max. 60 Hours

COURSE OUTCOMES
On completion of the course, student will be able to

CO1 : Comprehend the type, architecture and features of a given Cloud setup with its suitability for a given
application.

CO2 : Compare the types of cloud services and connect to the service requirements of an application.

CO3 : Deploy an application on suitable cloud and make use of the suitable virtualization tool to create
cloud infrastructure.

CO4 : Evaluate a cloud data centre and measure its energy efficiency.

CO5 : Appraise the Cloud security and the associated risks to protect the online and cloud infrastructure
from external

threats and third party attacks.
CO6 : Manage and collaborate cloud services with dynamic auditing.

TEXT / REFERENCE BOOKS
1. Cloudcomputingapracticalapproach-AnthonyT.Velte,TobyJ.VelteRobertElsenpeterTATAMcGraw-Hill,NewDelhi- 2010.
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