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REGULATIONSANDSCHEMEOFEXAMINATIONS

1.IntroductionoftheProgramme:Thecoursewasdesignedtomeetthegrowingdemandforqualifie
d professionalsinthefieldofInformationTechnology.Itisapostgraduatecoursethat
canbetakenupafterobtainingaBachelor'sDegree.MasterofComputerApplication
(MCA)besetthestudyandapplicationofcomputersandanyformofdatathatstore,
retrieveandsendinformation. TheMCAprogrammeisinclinedmoretoward
applicationdevelopmentandthushasmoreemphasisonlatestprogramming
languageandtoolstodevelopbetterandfasterapplications.Itincludesa
combinationofhardwareandsoftwareusedtogethertoperformtheessential functions people need
and use everyday.

2.EligibilityforAdmission: Admission Criteria as fixed bythe AICTE.
Durationofthe Programme 2Years
Mediumofinstructions : English

3. Objectiveoftheprogramme:
e Topreparestudentstoexcelinthecomputingprofessionbyprovidingsolid technical

foundations in the field of computer applications.

e Toprovidestudentsvariouscomputingskillsliketheanalysis,designand
development of innovative software products tomeet the industryneeds.

e Tomotivatethestudentstopursuelifelonglearningandtotakeupindustrial research
in computer application and otherstreams.

4.0utcomeoftheProgramme

e Toapplytheknowledgeofmathematicsandcomputingfundamentalsto
various real life applications for any given requirement.

e To identify,criticallyanalyze, formulateand develop computer applications.e
Toselectmoderncomputingtoolsandtechniquesandusethemwith
dexterity.

e Todesignacomputingsystemtomeetdesiredneedswithinrealistic constraints such
as safety, securityand applicability.

e Todeviseandconductexperiments,interpretdataandprovidewellinformed
conclusions

e Tounderstandtheimpactofsystemsolutionsinacontemporary,global,
economical, environmental, and societal context for sustainabledevelopment.



e Tofunctioneffectivelybothasateamleaderandteammemberonmulti-
disciplinaryprojectstodemonstratecomputingandmanagementskillswith
positive attitude.

e Tocommunicateeffectivelyandpresenttechnicalinformationinoraland written

reports.
e Toappreciatetheimportanceofgoalsettingandtorecognizetheneedfor life-
longlearning.
e Toapplytheinherentskillswithabsolutefocustofunctionasasuccessful
entrepreneur.
5.Coresubjectpapers : The
foIIOW|ngarethevarlouscategorlesofthecoursessuggestedforM C.AComputer Application
programme.

CoreSubjects (CS) - 14

Elective Subjects (ES) — 3e Practical subjects - 6
Project - 1

EES - Enhanced EmployabilitySubject

CSNME-Non Major Elective subject

6.SubjectElectivePapers : TheUniversity
shalIprowdealI|nformatlonrelatedtotheEIectlveSubjectlnI\/I C.A toallthestudentssoastoenable
themtochoosetheir ElectiveSubjectsineachsemester.Thelistofelectivepapersineachsemesteris
displayed under theProgramme structure.

7. Unitization : Eachsubjectcontainsfiveunitswhichareinterrelatedeachother.Notonlycore
subjects, but elective andnon-major elective alsocontain the same.

8.Patternof Semester Exam: SeeAnnexure- PCA2
9.Schemeforinternal Assessment: SeeAnnexure- PCA2
10.ExternalExam : SeeAnnexure- PCA2

e Thereshallbeexternalexaminationsattheendofeachsemester,oddsemestersin
the month of October/ November andeven semesters in April / May.

¢ Acandidate,whohasnotpassedtheexamination,maybepermittedtoappearin
suchfailedsubjectsinthesubsequentexaminationstobeheldinOctober/
NovemberorApril/May.Acandidateshouldgetregisteredforthefirstsemester
examination.Ifregistrationisnotpossible,owingtoshortageofattendancebeyond
condonationlimit/regulationprescribedORbelatedjoiningORonmedical
grounds,thecandidatesarepermittedtomovetothenextsemester.Suchcandidates shall re-
do the missed semester after the completion of the programme.

e Studentsmusthaveearned75%ofattendanceineachcourseforappearingforthe
examination.Studentswhohaveearned74%to70%ofattendance have toapplyfor
condonationintheprescribedformwiththeprescribedfee.Studentswhohave
earned69%to60%ofattendancehavetoapplyforcondonationintheprescribed form with
the prescribedfee alongwith theMedical Certificate.

e Studentswhohavebelow60%ofattendancearenoteligibletoappearforthe  examination.

Theyshallre-dothesemester(s)afterthecompletionofthe programme.



Theresultsofalltheexaminationswillbepublishedthroughthecontrollerof
examinationwherethestudentsunderwentthecourseaswellasthroughUniversity
Website.Inthecaseofprivatecandidates,theresultswillbepublishedthroughthe
ControllerofExaminationinwhichtheytooktheexaminationsaswellasUniversity Website.
11.QuestionPaperPattern: SeeAnnexure- PCA2

12.Unitization :
Eachsubjectcontainsfiveunitswhichareinterrelatedeachother.Notonlycore subjects, but
elective andnon-major elective alsocontain the same.

Patternof Semester Exam : SeeAnnexure- PCA2

10.Schemeforinternal Assessment: SeeAnnexure- PCA2

11.ExternalExam : SeeAnnexure- PCA2

e Thereshallbeexternalexaminationsattheendofeachsemester,oddsemestersin
the month of October/ November andeven semesters in April / May.

¢ Acandidate,whohasnotpassedtheexamination,maybepermittedtoappearin
suchfailedsubjectsinthesubsequentexaminationstobeheldinOctober/
NovemberorApril/May.Acandidateshouldgetregisteredforthefirstsemester
examination.Ifregistrationisnotpossible,owingtoshortageofattendancebeyond
condonationlimit/regulationprescribedORbelatedjoiningORonmedical
grounds,thecandidatesarepermittedtomovetothenextsemester.Suchcandidates shall re-
do the missed semester after the completion of the programme.

e Studentsmusthaveearned75%ofattendanceineachcourseforappearingforthe
examination.Studentswhohaveearned74%to70%ofattendance have toapplyfor
condonationintheprescribedformwiththeprescribedfee.Studentswhohave
earned69%to60%ofattendancehavetoapplyforcondonationintheprescribed form with
the prescribedfee alongwith theMedical Certificate.

e Studentswhohavebelow60%ofattendancearenoteligibletoappearforthe  examination.

Theyshallre-dothesemester(s)afterthecompletionofthe programme.

Theresultsofalltheexaminationswillbepublishedthroughthecontrollerof
examinationwherethestudentsunderwentthecourseaswellasthroughUniversity
Website.Inthecaseofprivatecandidates,theresultswillbepublishedthroughthe
ControllerofexaminationinwhichtheytooktheexaminationsaswellasUniversity Website.

12.QuestionPaperPattern: SeeAnnexure- PCA2

13.SchemeofEvaluation
Theperformanceofastudentineachcourseisevaluatedintermsofpercentageof
markswithaprovisionofconversiontogradepoints.Evaluationofeachcourseshallbe
donebyacontinuousinternalassessmentbytheconcernedCourseTeacheraswellasbyan
semesterexamination and both will be consolidated at theend of the course.

A mark statement with Marks X Credits
CCPA = Credits

Where the summations cover all the papers appeared up to the current semester.

end



14. PassingMinimum : AcandidatepassestheM.C.A.,byscoringaminimumof
50%(internal+external)ineachpaperofthecourse.Nominimummarksforinternal assessment.
External minimum for external assessment is 45%i.e., 34 out of 75.

14.1Classification:

S.No RangeofCCPA Class
1 50 & above but below 60 1
2 60 &Above I

15. ModelQuestions : OneModel question paper is displayed at the endof the regulation.

16. TeachingMethodology : Eachsubjectisdesignedwithlectures/tutorials/seminar/Peer-Team-
Teaching/ ICT
presentation/assignmentsetc.,tomeettheeffectiveteachingandthelearningrequirements. 10 % of the
course content must be taught through peer team teachingmethodology.

17. TextBooks : List of all the text booksis quoted at the end of the syllabus of each subject.

18.ReferenceBooks : Thelistofallthereferencebooksisfollowedbythelistoftextbooks. Thislist
containsatleast two books for each subject.

19.Re-totalingandRevaluationProvision :
Candidatesmayapplyforretotalingandrevaluationwithintendaysfromthedateof the result publlshed in
the universitywebsite alongwith the required forms and fees.

20.Transitory Provision :
Thecandidatesofpreviousschememaybepermittedtowriteexamsintheirown schemes up to the
examinations of April 2023 asatransitoryprovision.

21.SubjectsandPaperrelatedwebsites : All the subject details alongwith syllabus
maybedownloaded from the university website www.mkuniversity.org.

Annexure-PCA1l

g ¢ 38
% Subjects 22 58
(9p]
| | CS1(4)[4] CS2(4) [4] CS3(4) [4] CS4(4) | CS5(4) CSP1(4) CSP2 EES1 | 30 27
[4] [4] [3] (4) [3]1(2) [1]
| | CSB(4) [4] CS7(4) [4]/CS8(4) [4] CSO(4) | ESL(4) CSP3(5) CSP4 30 | 26
[4] [4] [3] ) [3]
i1 (CS10(4) [41CS11(4) [4] CS12(4) CS13(4) | ES2(4) CSP5(5) |CSP6 30 26
[4] [4] [4] [3] (5) [3]
(v (CS14(4) [41ES3(4) [4] EES [12] 8 20
Total 98 99
Extra Credit 4



http://www.mkuniversity.org/

Subject/StructureofCourseStudy

Abbreviations:

()~ Number of Hours
[]- Number ofCredits
CS- CoreSubject

EES - Enhanced EmployabilitySubject

ES - Elective Subject
EES - Enhanced EmployabilitySubject
NME Non Major Elective

Extra Credit for Advanced Learners : Online Courses(SWAYAM/NPTEL/Moocs)

Extra Credit per paper=2 - Maximum of 2 papers can be awarded.
ISEMESTER
SNo | Code Subject Hours | Credits| Internal [External
Marks Marks

CS1 | Mathematical Foundations 4 4 25 75
of Computer Applications

CS2 | Object Oriented Programming and 4 4 25 75
Design

CS3 | Data Structuresand Computer 4 4 25 75
Algorithms

CS4 | Relational Database 4 4 25 75
Management Systems

CS5 | OperatingSystems 4 4 25 75

CSP1| LAB: Data Structures and Computer| 5 3 40 60
Algorithms

CSP2 | LAB: Relational 4 2 40 60
Database Management

EES | LAB:Communication Skill 2 1 40 60

1
Total 32 27




IISEMESTER

SNo | Code Subject Hours | Credits | Internal | External
Marks Marks
CS6 | SoftwareEngineering 4 4 25 75
CS7 | JavaProgramming 4 4 25 75
3 CS8 | Data Communication and 4 4 25 75
Computer Networks
4 CS9 | Web Technology 4 4 25 75
5 ES1 | Elective | 4 4 25 75
6 CSP3 | LAB:Object Oriented 5 3 40 60
Programming usingC++
7 CSP4 | LAB: Web Technology 5 3 40 60
Total 30 26
IHISEMESTER
SNo | Code Subject Hours | Credits | Internal | External
Marks Marks
1 CS10 | SoftwareTestingandQuality 4 4 25 75
Assurance
2 CS11 | Python Programming 4 4 25 75
3 CS12 | Mobile Computing 4 4 25 75
4 CS13 | Information Security 4 4 25 75
5 ES2 | Elective Il 4 4 25 75
6 CSP5 | LAB: Pyhton Programming 5 3 40 60
7 CSP6 | LAB: Mobile Computing 5 3 40 60
Total 30 26
11l SEMESTER - NON - MAJOR ELECTIVE
S.No| Code Subject Hours | Credits IntMa | ExtMa
rks rks
1 NME | Problem Solving and 5 5 o5 75
Programming in C




IVSEMESTER

SNo | Code Subject Hours | Credits | Internal | External

Marks Marks

1 CS14 | Cloud Computing 4 25 75

2 ES3 | Elective 1l 4 25 75

3 EES | Project Work and VivaVoce 12 40 60

Total 20
ElectiveSubjects
S.No | Code Subject Hours | Credits IntMa | ExtMa
rks rks
ES | — Elective |
1 | gs1p  Digitallmage 4 4 25 75
Processing

5 ES12 ArtificialIntelligence 4 4 o5 75

3 ES13 | CompilerDesign 4 4 25 75

4 ES14 | Data Mining & Data 4 4 25 75

Warehousing
ESI Il Elective Il

5 ES21 | Soft Computing 4 4 25 75

6 ES22 | Network Programming 4 4 25 75

7 ES23 | Optimization Techniques 4 4 25 75

8 | ES24 | Big Data Analytics 4 4 25 75

ES I11- Elective 111

9 ES31 | Software Project Management 4 4 25 75

10 | ES32 | Internet of Things 4 4 25 75

11 | ES33 | MachineLearning 4 4 25 75

12 | ES34 Computationallntelligence 4 4 25 75




Annexure-PCA2
SchemeofExamination/QuestionPaperPatternSch
emeofEvaluation

I-TheorySubjects:(Total Marks: 100 (Internal: 25 Marks, External: 75 Marks)

Parameters

Internal External
I Average oftwo tests ~ 10Marks | i. Part -A(10*1) 10  Marks
Ii. Assignment SMarks | ii.Part —-B(5*7) 35Marks
lii. Seminar / iii.Part —C (3*10) 30 Marks
Groupdiscussion 5 Marks | Total75Marks
Iv.Peer-Team-Teachingd  Marks
Total:25Marks

Note: Peer-Team-Teaching shallbeconductedby forming agroupaccordingtothestrength
oftheclass,withrepresentationofbothslowlearnersandfastlearners.Atleast10%ofthe  syllabus
maybe allotted with proportional allocation of teachinghoursandbe evaluated.

ExternalExaminationQuestionPattern:

Time:3Hours Max.Marks :75
Part-A

Answerallthequestions : (10*1=10)
Ten Questions, two questions fromeveryunit:MultipleChoicequestions.

Part-B
Answerallthequestions : (5*7=35)
Five Questions, one question set fromeveryunit:Either...Or ...type

Part-C
Answeranythreequestions (3*10=30)

Five Questions, one question from everyunit.

I1-PracticalSubijects : (Total Marks: 100 (Internal: 40 marks, External: 60 Marks)
e A candidatehas to prepare Algorithm / Procedure forboth thequestions covering
both the parts.
o Thefollowinglist of parameters taken into account for the evaluation of practical

examination.
Parameters
InternalMarks ExternalMarks

i. Average oftwo tests: 25 | i. Aim, Procedure /AlgorithmandProgram: 15

ii. RecordWork: 10 | ii. Codingand Compilation: 10
iii. Seminar / Quiz / iii. Debugging : 15
Viva-Voce 5 Iv. Results: 10
v. Viva-Voce : 10

Total: 40 Total:60




Note: TheExternal Examiner can fixexercises also other than thosefoundin the list
(Syllabus)in consultation with thelnternal Examiner without violatingthe scopeof the
prescribed syllabus.

I11-MiniProjectandProjectWork:
(Total Marks: 100 (Internal:40 marks, External: 60Marks))

Thefollowinglist of parameters taken into account for the evaluation of theProject work.

Parameters
InternalMarks ExternalMarks

Start-up Review:5.0 Marks i. Project Report: 20 Marks
DesignReview : 7.5Marks ii. Project demo &Presentation :30 Marks
Implementation and ii.Viva-Voce: 10 Marks
Validation Review : 7.5 Marks

Final Review: 10.0 MarksOverall

Performance: 10.0 Marks Total

40.0Marks Total60Marks

Annexure-PCA3
CS1:MathematicalFoundationsofComputerApplications(4H
ours—4Credits)

Unit - | : MathematicalLogic:Statementsandnotations,Connectives,Well-formedformulas,
TruthTables, Tautology,equivalenceimplication,Normalforms, Theoryofinferencefor
thestatementcalculus;Rulesofinference,Consistencyofpromisesandindirectmethodof
proof,AutomaticTheoremProving;Predicatecalculus;Predicates,statementfunctions,
variablesandquantifiers,predicateformulas,free&boundvariables,universeofdiscourse,
inferencetheoryof predicate calculus.

Unit - 11: Settheory&Relation:introduction,Relationsandordering,Propertiesofbinary Relations,
Equivalence,CompatibilityRelations, Partial
Ordering;ElementaryCombinatorics: Basisofcounting,EnumerationofCombinatins and Permutations,
EnumerationofCombinationsandPermutationswithrepetitionsandconstrainedrepetitions,  Binomial
Coefficients,Binomial Multinomial theorems, principles ofInclusion— Exclusion.

Unit - Ill:  RecurrenceRelations:GeneratingFunctionofSequences,CalculatingCoefficientof
generatingfunctions,Recurrencerelations,Solvingrecurrencerelationbysubstitutionand
Generatingfunctions, ThemethodofCharacteristicroots,SolutionofInhomogeneous
RecurrenceRelation.

GraphTheory:RepresentationofGraph,SpanningTrees,BFS,DFS,KruskalsAlgorithm,
Binarytrees,PlanarGraphsGraphTheoryandApplications,BasicConcepts,Isomorphism and  Sub
graphs, Multigraphs and Euler circuits,Hamiltonian graphs, Chromatic Numbers.

Unit - 1V: ProbabilityTheory:Randomexperiment-Conditionalprobability—independent event.
Bayestheorem-Randomvariable,continuousanddiscreteandcontinuous

distributions, TwoDimensionalRandomVariable,Jointprobabilitydensity,cumulative distribution,
marginal probability, conditional probability.



Unit- V:Testsofhypothesis:parameterandstatistic,samplingdistribution,Estimationand
testingofhypothesis,criticalregionandlevelofsignificance,Errorsintestingof
hypothesis,onetailedandtwotailedtest,procedurefortestinghypothesis,confidence

interval testsofsignificanceoflargeandsmallsamples,Student’stdistribution,Snedecor’s Fdistribution.

ReferenceBooks:

1. DiscreteMathematicalStructureswithApplicationstoCS; Trembley,R.Manohar, TMH.

2. DiscreteMathematicalforComputerScientists&Mathematicians,Molt,Kandel, Baker,
PHI.

3. T.Veerarajan- Probability, Statistics and Random process (Thirdedition), TMH.
Sundarapandian- Prabability, Statistics and Queueingtheory, PHI.

4. PurnaChandriaBiswal —Probabilityand Statistics, PHI.

5. Elements of Discrete Mathematics, C.I.Liu, D PMohanpatra, TMH.

6. Discrete Mathematical Structures, Kolman,Busby, Ross, 6"ed. PHI, 2009.

CS 2:0bjectOrientedProgrammingandDesign
(4 Hours—4Credits)

Unit-1 : ProgrammingParadigms-IntroductiontoOOP-OverviewofC++-Classes— Structures—Union-—
FriendFunctions—FriendClasses—Inlinefunctions—Constructors— Destructors—
DynamiclnitializationofObjects-StaticMembers—Passingobjectsto functions - Function
returningobjects-Arrays of Objects, Object asFunction Arguments.

Unit-11 : Arrays—Pointers-thispointer—References—DynamicmemoryAllocation—
functionsOverloading—Defaultarguments—OverloadingConstructors—Pointersto Functions -
Operator Overloading -TypeConversion.

Unit-I11 : Inheritance-Types-DerivedClassConstructors-Issuesininheritance—Virtual baseClass —
Polymorphism— Virtual functions — Purevirtual functions.

Unit-1vV : Classtemplatesandgenericclasses—Functiontemplatesandgenericfunctions—
Overloadingfunctiontemplates—poweroftemplates—ExceptionHandling—Derivedclass Exception —
over handling generic functions— Exception handling Functions.

Unit-V:Streams—Formattedl/OwithlOSclassfunctionsandmanipulators—Filel/O— Namespaces—
Arraybasedl/O-Errorhandlingduringfileoperations-Formattedl/O— STL:Overview-
ContainerClassesLists-Maps-AlgorithmsUsingFunctionsandObjects-StringClass-
SequenceContainers, Iterators-Specializedlterators-AssociativeContainers.  StoringUser-  Defined
Obijects- Function Objects.

ReferenceBooks:

1. Stephen Prata,”C++ PrimerPlus”, 6th Edition ,Addison-WesleyProfessional, 2011.

2. BjarneStroustrup,“Programming:PrinciplesandPracticeUsingC++,1stEdition,
Addison-WesleyProfessional, 2008.

3. AndrewKoenigandBarbaraE.Moo,“AcceleratedC++:PracticalProgrammingby
Example”, 1st Edition, Addison-WesleyProfessional, 2000.

4. BruceEckel,”ThinkinginC++:IntroductiontoStandardC++:VolumeOne”2nd
Edition,PrenticeHall, 2000.
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5. AndreiAlexandrescu, “ModernC++Design:GenericProgrammingandDesign
PatternsApplied”, 1st Edition, Addison-WesleyProfessional, 2001.

CS 3:DataStructuresandComputerAlgorithms
(4Hours—4Credits)

Unit-1:FundamentalConcepts: IntroductiontoProgramming, IntroductiontoData
Structures, TypesofDataStructures, IntroductiontoAlgorithms,Pseudocode,Relationship
amongdata,datastructures,andalgorithms, Implementationofdatastructures,Flowcharts,
AnalysisofAlgorithms.LinearDataStructure:SequentialOrganization,LinearData
StructureUsingSequentialOrganization: Arrays,ArrayasanAbstractDataType,Memory
Representation and Address Calculation, Multidimensional Arrays.

Unit-11: Stacks :conceptofStacks,StackAbstractDataType,RepresentationofStacks
UsingSequentialOrganization(Arrays).Queues:ConceptofQueues,QueueasAbstract
DataType,RealizationofQueuesUsingArrays,CircularQueue,Deque.LinkedL.ists: IntroductiontoLink
edList,RealizationofLinkedLists,DynamicMemoryManagement, LinkedList Abstract Data Type,
DoublyLinkedList, Circular LinkedList.

Unit-111: Trees:Introduction, TypesofTrees,BinaryTree,BinaryTreeAbstractDataType,
RealizationofaBinaryTree, InsertionofaNodeinBinaryTree,BinaryTreeTraversal,
BinarySearchTree.Graphs:Introduction,GraphAbstractDataType,Representationof
Graphs,GraphTraversal.SearchingandSorting:Searching,SearchTechniques,Sorting,  Types  of
sorting, Generalsort concepts,Bubble sort, Insertion sort.

Unit-1V: Hashing:Introduction,KeyTermsandlssues,HashFunctions,Dictionary,Skip
List.Heaps:BasicConcepts,ImplementationofHeap,HeapasAbstractDataType,
Operationsonheaps,HeapApplications,HeapSort. Indexing: Indexingtechniques. Abstract Data Type.

UNIT-V: AlgorithmAnalysisandDesign:Introduction,Divide-and-Conguer,Dynamic Programming,
Pattern Matching, Tries.

ReferenceBooks:

1. Data structure usingC++, VARSHA H. PATIL, Publisher: Oxford Higher
Education/Oxford UniversityPress,First edition, 2012.

2. Fundamentals ofData structuresin C++, Ellis Horowitz, SartajSahni, Dinesh
Mehta, Universitypress, 2007.

3. Data Structures usingC,Tanaenbaum A.S.,Langram Y. Augestein M.J,
Pearson Education , 2004.

4. Introduction to the Design and Analysis of Algorithms,AnanyLevitin,
Pearson Education 2003.

5. Computer Algorithms/C++,E. Horowitz,S. Sahniand S. Rajasekaran,
Second Edition, UniversityPress, 2007.
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CS
4:RelationalDatabaseManagementSystems(4Hou
rs—4Credits)

Unit—I:FileSystemversusDBMS—Advantages—DatabaseLanguages—ER-Model: Entities—
Relationships—AdditionalFeaturesofERModel-ConceptualDesignwithER Model.

Unit-I1: RelationalModel-Keys-Constraints—Querying—Views-Relational Algebra— Relational
Calculus — SQL- QBE.

Unit- 111 : FileOrganization—Organizationofrecordsinfiles—Indexing—OrderedIndices-B
+Treelndexfiles—-Hashing—Static-Dynamic—QueryOptimization—Transformationof Relational
Expressions—Choiceof evaluation plans.

Unit—1V:DatabaseDesign—PitfallsinRelational DatabaseDesign—Functional Dependencies —
Decomposition— Normalization —Ito VV NormalForms.

Unit-V:DBTuning-Security—TransactionManagement-Transactions—Transactionstate -
Concurrentexecutions—Serializability—ConcurrencyControl-Protocols—Crash Recovery.

ReferenceBooks:

1.RaghuRamakrishnanandJohannesGehrke,“DataBaseManagementSystems”,3rd Edition,
McGraw-Hill, 2014.

2.RaghuRamakrishnanandJohannesGehrke,“DataBaseManagementSystems”,3rd Edition,
McGraw-Hill, 2007.

3.Silberschatz, Korth and Sudarshan,““DataBaseSystem Concepts”, McGraw-Hill, 6th
Edition, 2010.

4.C.J.Date,“AnlIntroductiontoDatabaseSystems”,8thEdition,Addison-Wesley, 2003.

5.R.Elmasri,S.B.Navathe, “FundamentalsofDatabase Systems”,5thEdition,Pearson
Education/Addison Wesley, 2007.

6.SQL, PL/SQLThe programming Languageof Oracle (3rd Edition)—IlvanBayross.

7.PeterRob, Carlos coronel , “Database System Concepts” , CeangeLearning.

CS 5:OperatingSystems
(4Hours—4Credits)

Unit-I: OperatingSystemsOverview:ComputerSystemOverview-BasicElements,
InstructionExecution, Interrupts,MemoryHierarchy,CacheMemory,DirectMemory
Access,MultiprocessorandMulticoreOrganization.Operatingsystemoverview-objectives
andfunctions,EvolutionofOperatingSystem.-ComputerSystemOrganization-Operating
SystemStructureandOperations-SystemCalls,SystemPrograms,0SGenerationand System Boot.

Unit-I1: ProcessManagement:Processes-ProcessConcept,ProcessScheduling,Operations
onProcesses, InterprocessCommunication; Threads-Overview,MulticoreProgramming,
MultithreadingModels;Windows7-ThreadandSMPManagement.  Process Synchronization-
CriticalSectionProblem,MutexLocks,Semophores,Monitors;CPU Scheduling andDeadlocks.

Unit- Ill:  StorageManagement:Main  Memory-Contiguous  Memory  Allocation,
Segmentation,Paging,32and64bitarchitectureExamples;VirtualMemory-Demand
Paging,PageReplacement,Allocation, Thrashing;AllocatingKernelMemory,OS Examples.
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Unit- IV: 1/0OSystems:Mass StorageStructure- Overview,Disk Schedulingand Management;
FileSystemStorageFileConcepts,DirectoryandDiskStructure,SharingandProtection;
FileSystemImplementation-FileSystemStructure,DirectoryStructure,Allocation ~ Methods, Free
Space Management,l/O Systems.

Unit-V: MobileOperatingSystems: Introductiontomobiledevices,characteristicsof
mobiledevices,mobileos,androidos.

MULTIMEDIAOPERATINGSYSTEM:
multimedia,multimediaos,processscheduling,filesystem,fileallocation,diskscheduling,
memorymanagement.

CASE STUDY: Linux System- Basic Concepts;System Administration-
RequirementsforLinuxSystemAdministrator,SettingupaLINUX Multifunction Server, Domain
Name System, SettingUpLocal NetworkServices;

ReferenceBooks:

1.AbrahamSilberschatz,PeterBaerGalvinandGregGagne,“OperatingSystem Concepts”,
9th Edition, John Wileyand Sonsinc.,2012.

2.Naresh Chauhan, “Principles of operatingsystems”, Oxford UniversityPress,

2014.3.WilliamStallings,“OperatingSystems—InternalsandDesignPrinciples”,7th
Edition, PrenticeHall, 2011.

4.AndrewS.Tanenbaum,“ModernOperatingSystems”,SecondEdition,Addison
Wesley,2001.

5.Charles Crowley,“Operating Systems: ADesign-OrientedApproach”, TataMcGraw Hill
Education”, 1996.

6.DMDhamdhere,“OperatingSystems: AConcept-BasedApproach”,Second Edition, Tata
McGraw-Hill Education, 2007.

CSP1:LAB:DataStructuresandComputerAlgorithms(sHo
urs—3Credits)

ListofExperiments:
Section- A

1.Implementation of Application usingarrayof structures.
2.Implementation of Array Implementation of Stack.
3.Implementation of Array Implementation of Queue.
4.Implementation ofInfixto postfixconversion.
5.Implementation of Singly LinkedList operations.
6.Implementation of doublylinked lists.
7.Implementation ofdoublylinked lists.
8.Implementation of Polynomial manipulation- addition, subtraction.
9.Implementation of BinaryTreeTraversal.
10. Implementation of BinarySearch.11.
Implementation ofGraphTraversals.
12. Implementation ofDictionaryapplication usinganyofthe data structure.

SectionB
1.Implementation of QuickSort.
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2.Implement Heap sort.

3.Implementation ofShortest Path usingDijkstra“sAlgorithm.
4.Implementation ofMinimum SpanningTree usingPrim's Algorithm.
5.Implementation ofDivide and Conquer Method-MergeSort.
6.Implementation ofBackTracking- 8-Queen's Problem.

CSP
2:LAB:RelationalDatabaseManagementSystems(5Hou
rs—3Credits)

RelationalDatabaseSchema—COMPANY
A.Create tables with relevant foreign keyconstraints.
B.Populate the tables with data.

SectionA:Performthefollowingqueriesonthedatabase:

1.
2.
3.

N GA

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

Displayall the details ofall employees workinginthe company.

Displayssn, Iname,fname, address of employeeswho work in particular department.
Retrievethe birthdate and address of theemployee whosename is 'Franklin T.
Wong'.

Retrievethe name and salaryof everyemployee.

Retrieveall distinct salaryvalues.

Retrieveall employeenames whose address is in “Bellaire’.

Retrieveall employeeswho wereborn duringthe 1950s.

Retrieveall employees indepartment 5 whosesalaryis between 50,000and
60,000(inclusive).

Retrievethe names of allemployees who do not havesupervisors 10. RetrieveSSN and
department name forall employees.

Retrievethe name and address of all employees who work forthe'Research’ department
For everyproject locatedin 'Stafford’, list the project number, the controlling department
number, andthe department manager'slast name, address, and birthdate.

Foreach employee, retrieve the employee's name, and the name ofhis or her
immediate supervisor.

Retrieveall combinations of Employee NameandDepartment Name.

Makealist of all project numbers forprojects thatinvolve an employee whose last
name is 'Narayan’ eitheras a worker or as a manager ofthe department thatcontrols
the project.

Increasethe salaryof all employees workingon the 'ProductX'project by15%.
Retrieveemployee nameand increased salaryof these employees.

Retrievealist of employees andthe project nameeach works in, ordered bythe
employee's department, and within each department orderedalphabeticallyby
employee first name.

Select thenames of employees whosesalarydoesnot match with salaryof any
employee in department 10.

Retrievethe name of each employee who hasa dependent with the samefirst name
and same sexas the employee.

Retrievethe employee numbers of all employeeswho work on project located in
Bellaire, Houston, or Stafford.

Find the sum of thesalaries of all employees, themaximumsalary, the minimum
salary, and theaveragesalary. Displaywith proper headings.
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22. Find the sum of thesalaries andnumberof employees of all employees of the
“Marketing” department,as well as the maximum salary, the minimumsalary,and
the averagesalaryin this department.

23. Select thenames of employees whosesalaryisgreaterthan theaveragesalaryof all
employees in department 10.

24. Foreach department, retrievethe department number, thenumberof employees in
the department, and their averagesalary.

25. Foreach project, retrieve the project number, theproject name,and the number of
employees who work onthat project. 26. Changethe location and controlling
department number for all projects havingmorethan 5 employees to ‘Bellaire’and 6
respectively.

26. Foreach department havingmorethan 10 employees, retrieve the department no, no
of employees drawingmorethan 40,000 as salary.

27. Insert arecord in Projecttable which violates referential integrityconstraint with
respect to Department number. Nowremove the violation bymakingnecessary
insertion in the Department table.

28. Delete all dependents ofemployee whosessn is ,,123456789".

29. Delete anemployee fromEmployeetable with ssn = ,,12345%(makesure that this
employee has some dependents, is working on some project, is a managerof
some department and is supervisingsome employees). Check and displaythe
cascading effect on Dependent and Works on table.InDepartment table
MGRSSN should be set to default value and in Employeetable SUPERSSN
should beset to NULL.

30. Perform a queryusing alter command to drop/addfield and a constraint in Employee
table.

SectionB

1.Write aPL/SQLcodetocalculate total and percentageof marks of the students in
foursubjects.

2.Write aPL/SQLcodetocalculate thetotal salaryoffirst n records of employee table.
Thevalue of n is passed to cursoras parameter.

3.Write aPL/SQLcodetoupdate thesalaryof employees who earn less thanthe
averagesalary.

4.Write a row triggerto insert the existingvalues of the salarytablein to a new table
when the salarytableis updated.

5.Writ a PL/SQLprocedure to find the numberof students ranging from 100-70%, 69-
60%, 59-50%&below 49% in eachcourse from the student_coursetablegiven bythe
procedure as parameter.

6.Write aPL/SQLcode tocreate,

a)Packagespecificationb)Pa
ckagebody.

7.Forthe insert, retrieve, update and delete operations on a student table.

8.To PerformBankingOperations UsingProcedures.

EES 1: LAB:Communication Skill
(2 Hours — 1 Credit)

List of Experiments:

PC based session (Weightage40%) A. English Language Lab (6Hours)

1.Listening Comprehension: Listening and typing—Listening and sequencing of sentences —
Filling in the blanks - Listening and answeringquestions.
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1. Reading Comprehension: Filling in the blanks - Close exercises— Vocabularybuilding —
Reading and answeringquestions.

2. Speaking: Phonetics: Intonation—Ear training - Correct Pronunciation—Sound recognition
exercises — Common Errors in English. Conversations: Face toFace
Conversation — Telephone conversation— Role play activities.

A. Discussion of audio-visual materials (10 Hours)(Samples to learn and practice)
1Resume / Report Preparation / Letter Writing
Structuring the resume / report - Letter writing / Email Communication - Samples.

2Presentation skills:
Elements of effective presentation — Structure of presentation - Presentation tools — Voice
Modulation — Audience analysis - Body language — Video samples.

3SoftSkills:
Time management — Articulateness — Assertiveness — Psychometrics — Innovation and
Creativity - Stress Management & Poise - Video Samples.

4.Group Discussion:

Why is GD part of selection process? - Structure of GD — Moderator — led and other GDs
Strategies in GD — Team work - Body Language - Mock GD — Videosamples.
5Interview Skills:

Kinds of interviews — Required Key Skills — Corporate culture — Mock interviews- Video
samples.

1. Practice Session (Weightage — 60%) (12 +2Hours)

1 Resume / Report Preparation / Letterwriting:

2 SoftSkills : Hard skills & soft skills — soft skills: self-management skills & people skills -
training in soft skills persuasive skills — sociability skills —interpersonal skills — team
building skills — leadership skills — problem solving skills — adaptability - stress

management — motivation techniques — life skills.

3. Presentation Skills : Preparing slides with animation related to the topic — organizing the
material — Introducing oneself to the audience — introducing the topic — answering
questions — individualpresentation practice— presenting the visuals effectively — 5

minutepresentation.

4. Group DiscussionSKills : Participating in group discussions — understanding group
dynamics - brainstorming the topic -— questioning and clarifying —GD strategies
(expressing opinions, accepting or refusing others opinions, turn taking) — activities to

improve GD skills — viewing recorded GD - mockGD.

5. Interview SKills : Interview etiquette — dress code — body language — mock

interview -—attending job interviews — answering questions confidently —

technical interview — telephone/Skype interview - practice in different types

of questions — one to one interview &panel interview— FAQs related to job
interview- Emotional and culturalintelligence.
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Il SEMESTER

CS 6:SoftwareEngineering
(4Hours—4Credits)

Unit- I: INTRODUCTION:SoftwareEngineeringParadigms—WaterfallLifeCycleModel —
SpiralModel-PrototypeModel-AgileProcessModel-UnifiedProcessModel-Planning—
SoftwareProjectScheduling — SRS-CaseStudy:Project Planand SRS.

Unit- Il : SOFTWAREDESIGN:Designing Concepts- Abstraction—-Modularity—Software
Architecture—Cohesion—Coupling—DataflowOrientedDesign-JacksonSystem Development-
RealtimeandDistributedSystemDesign—DesigningforReuse—Case ~ Study:  Design  for
anyApplication Oriented Project.

Unit-11l1: SOFTWARETESTINGANDMAINTENANCE:SoftwareTestingFundamentals —
SoftwareTestingStrategies—BlackBoxTesting—WhiteBoxTesting—SystemTesting—
ObjectOrientationTesting—StateBased Testing—TestingTools—TestCase Management— Types of
Maintenance —CaseStudy: TestingTechniques.

Unit- IV : SOFTWAREMETRICS:Scope—Classificationofmetrics—MeasuringProcess
andProductattributes—DirectandIndirectmeasures—CostEstimation-Reliability—
SoftwareQualityAssurance — Standards — Case StudyforCOCOMO model.

Unit- V : SCM&WEBENGINEERING:NeedforSCM—VersionControl-SCMprocess —
SoftwareConfigurationltems—Taxonomy-ReEngineering—ReverseEngineering-Web
Engineering-CASE Repository—Features.

ReferenceBooks:

1 . AliBehforroz,Frederick].Hudson, “SoftwareEngineeringFundamentals”,OxfordIndian
Reprint,2012.

2. JibiteshMishra,AshokMohanty,“SoftwareEngineering” PearsonEducation,FirstEdition,

2011.

KassemA. Saleh, “SoftwareEngineering”, First Edition,J.RossPublishing, 2009.

PankajJalote,” AnIntegratedapproachtoSoftwareEngineering”, ThirdEdition,Narosa

Publications, 2011.

5. RogerS.Pressman,DavidLowe, “WebEngineering: APractitioner‘sApproach”,Special Indian

edition,McGrawHill, 2008.

Richard Fairley, “SoftwareEngineering Concepts”, Tata McGraw HillEdition,2008.

7. RogerS.Pressman,“SoftwareEngineering: APractitionerApproach”,SeventhEdition,
TataMcGraw Hilllnternational Edition, 2009.

8. Sommerville, “Software Engineering”, TenthEdition,Pearson, 2015.

Hw
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CS 7:JavaProgramming
(4Hours—4Credits)

Unit-I:IntroductiontoJava-Introduction-OverviewofJavatechnology-Developmentof ~ java-
JavaasanewParadigminprogramming-FeaturesofJava-Comparingjavaandother Languages-
ApplicationsandAppletsJavaDevelopmentkit-JavaSourceFileStructure-Prerequisites
forCompiling and RunningJavaPrograms.

JavaasanOOPLanguage-DefiningClasses-CreatinginstanceandClass Variables-
DefiningMethods-Knowingthis-Variablescopeandmethoddefinitions-
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Passingargumentstomethods-Classmethods-Overloadingmethods-inheritance,

Polymorphism,andAbstractclasses-Overridingmethods-Finalizermethods-Modifiers-
Controllingaccesstomethodsandvariables-MethodprotectionandInheritance—Creating
accessormethods-Classvariablesandmethods-Finalizingclasses,methodsandvariables-

Abstractclassesandmethods-Packages-UsingPackages-UsingpackageandClassnames infull-
Theimportcommand-Nameconflicts-Creatingpackages-Packagesandclass
Protection-Interfaces-Interfacesandclasses-Creatingandextendinginterfaces-Otheruses of
interfaces.

Unit- 1l: ExceptionHandling—Introduction-BasicsofExceptionhandling injava-Exceptions

Hierarchy-Throwableclasshierarchy-ConstructorsandMethodsinthrowableclass-Constructors-
Methods-UncheckedandCheckedExceptions-Handlingexceptionsinjava-Tryblock-
Catchblock-Finallyblock-Multiplecatchblocks-Nestedtrystatements-The keywordthrow-
ExceptionandInheritance-ThrowingUser-definedExceptions- Redirecting
exceptionsusingthrows-Rethrowinganexception-AdvantagesoftheExceptionHandling
Mechanism.

Multithreading-Introduction: AnOverviewofthreads-CreatingThreads-Creating
anewthreadextendingthread-CreatingathreadimplementingRunnableinterface-Stopping
threads:thejoin() method-Naming a thread-Threadlifecycle-Thenewbornstate-
Therunnablestate-Therunningstate-Thedeadstate-Theblockedstate-Manipulating threads-
ThreadPrioritiesandThreadScheduling-Setpriorityandgetpriority-Time slicing-Thescheduler-
ThreadSynchronization-Synchronizedmethods-Synchronized statements-Deadlocks-Daemon
threads- Threadgroups- Communication of threads.

uUnit-II1: Filesandl/OStreams-AnOverviewofl/OStreams-Javal/O-CharacterStreams-
ByteStreams-Workingwiththel/Osuperclasses-FileStreams-FilelnputStreamand
FileOutputStream-  Filter Streams-DatalnputStream  and  DataOutputStream-
PushbackInputStream- Random Access File- Serialization.

Applets-Introduction- JavaApplicationsVersusJavaApplets-Appletlifecycle-The
init()method-Thestart()method-Thestop()method—-Thedestroy()method-Thepaint()  method-
WorkingwithApplets-RunningtheappletusingAppletViewer-Runningthe
appletusingthewebbrowser-TheHTMLApplettag-Attributesinthe Applettag-Passing
parameters to the applets- TheJava.Applet package.

DatabaseHandlingusingJDBC-AnOverviewofDBMS-Databaseoperations-
Databaseapplicationsarchitecture-JDBCarchitecture-InterfacesinJ]DBCAPI-Typesof
databasedriver-WorkingwithJDBC-AccessingadatabaseusingJDBC-Registeringthe  driver-
Connectingtothedatabase-Processingqueries-Statementclass-Accessingrows
returnedfromaquery-Accessingcolumndata-ThemethodPreparedstatement-The
methodCallablestatement-HandlingExceptions-Mappingdatabasetypestojava-Java
formattypes-AccessingMetadata-MethodsintheclassResultSetMetadata-TheClass
DatabaseMetadata-Sample programs to handle databases.

Unit- 1V: TheAbstractWindowToolkit-Introduction—BasicclassesinAWT-Theclass
graphics-Colours-Font-Drawingwithgraphicclasses-ClassHierarchyofAWT-Event Handling-
Adapterclasses-AWTcontrols-Labels-Buttons-Checkbox- CheckboxGroupfor
creatingRadioButtons-Choicecontrols-ListControls-Textfieldcontrol-Scrollbars-
LayoutManagers-TheFlowLayaoutManager-TheGridLayoutManager-The
BorderLayoutManager-TheCardLayoutManager-Java2DAPI-Java2DShapes-Texture  paint
and gradient paint.
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Swings-Introduction-TheSwingpackages-theHierarchyofSwingclasses-JPopupMenu—
JdesktopPaneandJInternalFrame-AdvancedLayoutManagers-The BoxLayoutManager-
TheGridBagLayoutManager-AdditionalSwingcomponents-The Jlistclass-TheJcomboboxclass-
Constructingmenus-TheJTextAreaClass-TheJTable  Control-Customizingtheframeanditslook-
and-feel-TheJToolBarclass-TheJSlider control-TheJProgressBar control-Borders.

Unit- V: Servlets-Introduction-Advantagesofservlets-Writing  servlets-Howtorunservlets-
RunningHTMLtoservlets-TheLifecycleoftheservlet-Instantiatingandinitializinga
servlettheinit()method-Handlingclientrequestandresponsetheservice()method-
Destroyingtheservletthedestroy()method-ServietAPI-Interfaces-Classes-The
GenericServletclasses-TheHttpServietclasses-MultitierApplicationsusinglDBCfroma servlet-
Writing  JDBC/Servlet-AsampleJDBC/Servletapplications-Additionalcapabilities of HTTP

servlets-Objects of theHttpServletRequest  class-Objects of the HttpServletResponse
class- Exampleof GET and POST Requests- Session Management.

NetworkingandRemoteMethodInvocation-IntroductiontoNetworking-UnderstandingPorts-
NetworkingClassesintheJDK-BasicsofSockets-SimpleClient serverprogram-
Readingfromandwritingtoasocket-IntroductiontoRMI-RMI Architecture-
Proxylayerorstub/skeletonlayer-Remotereferencelayer-Transportlayer-
ImplementingRemoteClassandinterface-ProgrammingaClient-ProgrammingaServer-Security.

NewLanguageFeaturesofJaval.5-Introduction-Generics-TheEnhancedfor loop-
AutoboxingandUnboxing-TypeSafeEnumerations-VariablelengthArguments-Formattedl/O-
Static import- Metadata.

ReferenceBooks:

1.0bjectOrientedProgrammingThroughJAVA-P.RadhaKrishna,UniversityPress, 2007.
2.JavaandObject-OrientedProgrammingParadigm,DebasishJana,PHI,FifthPrint, 2010.
3.JavaHowTo Program, Paul Deitel, HarveyDeitel, PHI, Ninth Edition,2013.

4. TheCompleteReference,Java2,HerbertSchildt, TataMcGrawHill FifthEdition, 2002.
5.Introduction to JavaProgramming,K.Somasundaram, Jaico Publications, 2013.
6.CoreJava-Vol.l-Fundamentals,CayS.Horstmann,PearsonEducation; Tenth edition,

2016.
CS
8:DataCommunicationandComputerNetworks(4Hours
—4Credits)
Unit- I: IntroductiontoDataCommunicatios:Componentsofdatacommunication,Data
representation, Transmission , Impairments,Switching,Modulation,Multiplexing,Review of

NetworkHarware:LAN,MAN,WAN,Wirelessnetworks, Internetworks,ReviewofNetworkSoftwa
re:Layer,Protocols, Interfacesandservices.ReferenceModels:OSI, TCP/IPandtheir comparison.

Unit- I X PhysicalLayer: TransmissionMedia: Twistedpair,Coaxialcable,Fiberoptics,
Wirelesstransmission(Radio,Microwave, Infrared).IntroductiontoATM,ISDN,Cellular
RadioandCommunicationSatellites.DataLinkLayer—ServicesprovidedbyDLL,;
FRAMINGERRORCONTROL,FLOWCONTROL,MEDIUMACCESS,MediumAccess
Sublayer;ChannelAllocation,MACprotocols—ALOHA,CSMAprotocols,Collisionfree
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protocols,LimitedContentionProtocols,WirelessLANprotocols,IEEE802.3,802.4,802.5  standards
and their comparison.

Unit— Il : NetworkLayerDesignlssues,RoutingAlgorithms(ShortestPath,Flooding,
DistanceVectorHierarchical,Broadcast,Multicast).congestionControl Algorithms(Leaky

bucket, Tockenbucket,Load shedding),Internetworking,IPProtocol, ARP,RARP,Network Trouble
ShootingUsing Ping, Tracerroute,IPconfig,Netstat,nslookup.

Unit- IV: TransportLayerAddressing,EstablishingAndReleasingConnection,Flow
Control,Buffering, InternetTransportControl(TCPandUDP),ApplicationLayer-DNS—  TELNET-
FTP-SMTP-POP-SNMP-HTTP-IPOverATM-MobilelP-Multimedia:audioand videocompression-

streaminstoredaudio/video-streamingliveaudio/video---real-tieinter activeaudio/video-

voiceoverIP-SIP—H.323-skype-virtualprivatenetwork.Publickey and Secret key
DNS,ResourceRecords, Name Service, Email-Architechture and

services,TELNET, File Transfer Protocol(FTP), Simple Network

Management Protocol(SNMP)Simple  Mail  Transfer  Protocol(SMTP),Hyper Text
Tranfer Protocol(HTTP),World Wide Web(WWW).

Unit- V: Cryptography:symmentrickeycryptography-asymmentrickeycryptography—
securityservices:Messageconfidentiality-messageintegrity-messageauthentication-entity
authentication-digitalsignaturekeymanagement-securityininternet: IPSec-SSL/TLS-PGP-
Firewalls.IntroductiontoMPLS-VPN-TrafficEngineering-RSVP(reservationprotocol)-Tunneling-

QosS.

ReferencesBooks:

1.BehrozA.forouzan,”DataCommunicationandNetworking”, TheMcGrawHill Education
Private Limited,New Delhi.

2.Behroz A. forouzan,”TCP/IP Protocol suite”, The McGrawHilledition,New Delhi.

3.“Datacommunication and computer networks”,ISRD group, TMH publications.

4.LarryL.PetersonBruceS,Davie, “ComputerNetworks-asystemapproach”,Morgan
Kaufmann publishers.

5.Andrews S Tanenbaum, “Computer Networks”,PrenticeHall.

CS

9:WebTechnology(4Hours
—4Credits)

Unit— I : IntroductiontoWWW: InternetStandards—IntroductiontoWWW-WWW
Architecture—-SMTP-POP3-FileTransferProtocol-OverviewofHTTP,HT TPrequest — response—
Generation of dynamic web pages.

Unit- I: MarkupLanguage(HTMLJ5):BasicsofHtml-SyntaxandtagsofHtml-
IntroductiontoHTML5-Semantic/StructuralElements-HTML5styleGuideandCoding
Convention—HtmlSvgandCanvas—HtmIAPI"s-Audio&Video-Drag/Drop-Local Storage - Web
socket API-DebuggingandvalidatingHtml.CascadingStyleSheet(CSS3): TheneedforCSS—
BasicsyntaxandstructurelnlineStyles—EmbeddingStyleSheets-LinkingExternal StyleSheets-
IntroductiontoCSS3-Backgrounds-Manipulatingtext-MarginsandPadding-
PositioningusingCSS-ResponsiveWebDesign-Introductionto LESS/SASS.

Unit- Ii: OverviewofJavascript:Introduction-Corefeatures-DatatypesandVariables-
Operators,Expressions,andStatementsFunctions-Objects-Array,DateandMathRelated  Objects-
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DocumentObjectModel-EventHandling-ControllingWindows&Framesand Documents - Form
validations.

Unit- 1V: AdvancedFeaturesofJavascript:Browser Management and Media Management—

Classes—Constructors—Object-Oriented TechniquesinJavaScript—Objectconstructorand
Prototyping-SubclassesandSuperclasses—IntroductiontoJSSON-JSONStructure—  Introduction
to jQuery—Introduction to AJAX-Bootstrap - Bootstrapcomponents.

Unit-

Forms—Automatedadmininterface—DjangoSecurity—Internationalizationand

V: Django:IntroductiontoDjango-Djangomodellayer—Viewlayer—TemplateLayer

DjangoWebapplicationtools—Corefunctionalities—Geographic Framework.

ReferenceBooks:

2.

graph

N GA

11.

1.DavidFlanagan,“JavaScript: TheDefinitiveGuide,SixthEdition”,O'Reilly Media,2011.

2.AymanHourieh, “LearningWebsiteDevelopmentwithDjango”,Packt Publishing,
2008.

3.Harvey&PaulDeitel &Associates,Harvey DeitelandAbbey Deitel,“Internetand World
WideWeb - HowTo Program”,Fifth Edition, Pearson Education, 2011.

4.JamesLee,BrentWare,“OpenSourceDevelopmentwithLAMP:UsingLinux, Apache,
MySQL, Perl, and PHP” AddisonWesley, Pearson 2009.
5.Thomas A. Powell, “HTML&CSS: The Complete Reference”, Fifth Edition, 2010

6. ThomasAPowell,FritzSchneider,“JavaScript: TheCompleteReference”, Third

Edition, Tata McGraw Hill, 2013.

7.Thomas A Powell, “Ajax: The Complete Reference”, McGraw Hill, 2008.

CSP 3:LAB:JavaProgramming
(5Hours—3Credits)

WritingJavaprogramsbymakinguseofclass,interface,package,etcforthe following
e Different types of inheritancestudy
e Uses of this"keyword”.
e Polymorphism.
e Creation of userspecificpackages.e
Creation of jar filesandusingthem e
User specific exception handling.

Writingwindow based GU lapplications using frames and applets such asFahrenheit to
Centigrade conversion, life cycle, digital clock,Calculator application,

icalbarchart bypassingparametersetc. 3.

Application of threadsexamples.

Create aPersonalInformation System usingSwing.

Event Handlingin Swing.

Reading and writingtext files.

Writing an RMIapplication to accessa remote method.
WritingaServletprogramwithdatabaseconnectivityforawebbasedapplication such as
students result status checking, PNR number enquiry etc.

Creation and usageof Javabean.

Create anApplication to search PhoneNumber using contact Name Using Hash Map.
Create anApplication which finds the Duplicatesin E-mail usingSetinterface.
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12. FTP UsingSockets.

CSP
4:LAB:WebTechnology(5Hou
rs—3Credits)SectionA

=

Createyour own ResumeusingHTMLS5 Tags andCSS 3 Properties.

2. DebugandvalidateyourHTMLdocument(Resume)usingW3Cvalidatorandfix the
issues. (https://validator.w3.org/#validate_by upload ).

3. (a)Addfunctionalitiesthatuseany2ofHTML5API"s.(b)Createastudent Registration
formforJob Application and validatethe form fields usingJavaScript.

4. (a)CreateaCGPACalculatorinWebBrowerusingHTML,CSSandJavaScript.Use
functionsinJavaScript.(b)CreateaQuizProgramwithadaptivequestionsusing JavaScript.

5. Createa Pan Card Validation form using Object Oriented JavaScript, consider the
10"charactertobeanalphabet. (a)Gettheuser“sFirstName, LastNameandother
requiredfieldsasinput(b)AssumethelastdigitofthePanNumbertobeanalphabet
(c)Validate thePANNumber.

6. Create an online Event Registration formand validate usingJQuery.

7. CreateanonlinevideoPlayerwhichwillallowyoutoplayvideosfromthesystem and also
createcustom playlist usingJQuery.

8. Construct a JSON Structurefora bookstore andvalidate it usingJSON Validator such
ashttp://jsonlint.com/andparsetheJsonfiletolistthebooksunderthecategory ~ “Fiction”.
Use Javascriptor JQueryfor parsing.

9. BuildanapplicationthatusesSpring“sRestTemplatetoretrievearandomSpring Boot
quotation at http://gturnquist-quoters.cfapps.io/api/random.

10.  Createweatherserviceusingspring/strutswhichwillreturnthetempinJSONformat and

XML format.

SectionB

11. CreateaSinglePageapplicationallowingtosearchforamovieanddisplayingthe trailer, poster
for variousmovies.
(a)Createanadminlogintouploadthetrailer,poster,keywordand details of themovie.
(b)Use Bootstrapand JQueryfor designingthe UserlInterface. (c)Form Submission
shouldbehandled through Ajax.

12. DevelopaSocialMediaWebApplicationusingHTML5,CSS3,JQuery, AJAX
and PHP, MySqli.

ESI - Elective |

ES 11:DigitallmageProcessing
(4Hours—4Credits)

Unit-I:DigitallmageProcessing:OriginsofDigitalImageProcessing,FundamentalSteps
inDigitallmageProcessing,ComponentsofanimageProcessingSystem.Digitalimage
Fundamentals:ElementsofVisualPerception,LightandtheElectromagneticSpectrum,
ImageSensingandAcquisition,ImageSamplingandQuantization,BasicRelationships  between
Pixels, Mathematical Tools used in DigitallmageProcessing.

22



Unit-I1I: ImageTransformationandSpatialfilters:BasicIntensity TransformationFunctions,
HistogramProcessing,FundamentalsofSpatialFiltering,SmoothingSpatialFilters,
SharpeningSpatialFilters,CombiningSpatial Enhancementmethods,Fuzzytechniquesfor
IntensityTransformationandSpatialFiltering.FilteringintheFrequencyDomain:
PreliminaryConcepts,SamplingandtheFourierTransformsofSampledFunctions, The
DiscreteFourierTransform(DFT),Propertiesofthe2-DDFT,FilteringintheFrequency
Domain,ImageSmoothingandSharpeningusingFrequencyDomainFilters,Selective Filtering.

Unit- i: ImageRestorationandReconstruction: AmodelofthelmageDegradation/
RestorationProcess,NoiseModels,RestorationinthepresenceofNoiseonly-Spatial
Filtering,PeriodicNoiseReductionbyFrequencyDomainFiltering,Linear,Position-
InvariantDegradations,EstimatingtheDegradationFunction, InverseFiltering, Minimum
MeanSquareError(Wiener)Filtering,ConstrainedLeastSquareFiltering,GeometricMean
Filter,ImageReconstructionfromProjections.ImageSegmentation:Fundamentals,Point,
LineandEdgeDetection, Thresholding,Region-BasedSegmentation,SegmentationUsing
Morphological Watersheds, Use of Motion in Segmentation.

Unit- IV: ColorImageProcessing:ColorFundamentals,ColorModels,Pseudocolorimage
Processing,Full ColorimageProcessing, ColorTransformation, Smoothingand Sharpening,
ImageSegmentationBasedonColor,NoiseinColorimages.WaveletsandMultiresolution
Processing:Background,MultiresolutionExpansion,WaveletTransformsinOne

Dimension, TheFastWaveletTransform,andWaveletTransformsinTwoDimensions,
WaveletPackets.ImageCompression:Fundamentals,BasicCompressionMethods,Digital  Image
Watermarking.

Unit- V: MorphologicallmageProcessing:ErosionandDilation,OpeningandClosing, The Hit-Or-
MissTransformation,BasicMorphological Algorithms,Gray-ScaleMorphology.
ObjectRecognition:PatternsandPatternClasses,RecognitionBasedonDecision-Theoretic
Methods, Structural Methods.

ReferenceBooks:

1.DigitallmageProcessing,RafaelC.Gonzalez,RichardE.Woods,3rdEdition, Pearson
Education, 2008.

2.DigitallmageProcessingusingMATLABRafaelC.Gonzalez,RichardE.Woods, 2nd
Edition, PrenticeHallofIndia, 2002.

3.Fundamentals ofDigitalimage ProcessingA.Jain,PrenticeHall ofIndia.

ES
12:ArtificialIntelligence(4Ho
urs—4Credits)

Unit- | : Introduction:IntroductiontoArtificialIntelligence, IntelligenceProblemsandAl
techniques,Solvingproblemsbysearching,ProblemFormulation.
IntelligentAgents:Structureofintelligentagents, TypesofAgents,AgentEnvironmentsPEASrepres
entation for an Agent.Uninformed Search Techniques: DFS, BFS, Uniform cost search,

Unit- I : DepthLimitedSearch, IterativeDeepening,Bidirectionalsearch,Comparing
DifferentTechniques.InformedSearchMethods:Heuristicfunctions,HillClimbing,
SimulatedAnnealing,BestFirstSearch,A*,IDA*,SMA*,CryptoArithmeticProblem,
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BacktrackingforCSP,PerformanceEvaluation.6AdversarialSearch:GamePlaying,Min-Max
Search, Alpha Beta Pruning.

Unit-  1I1 : KnowledgeandReasoning:AKnowledgeBasedAgent, WUMPUSO8WORLD
Environment,PropositionalLogic,FirstOrderPredicateLogic,ForwardandBackward ~ Chaining,
Resolution. ,Introduction to PROLOG.

Unit- 1V: Planning:IntroductiontoPlanning,PlanningwithStateSpaceSearch, Partial
Orderedplanning,HierarchicalPlanning,ConditionalPlanning,PlanningwithOperators.
UncertainKnowledgeandReasoning:Uncertainly,Representing Knowledgeinan
UncertainDomain,ConditionalProbability,JointProbability,Baystheorem,Belief Networks,

Simplelnferencein Belief Networks.

Unit- V: Learning:Learning fromObservation,General Model ofLearningAgents,Inductive
Learning,LearningDecisionTrees,RotelLearning,LearningbyAdvice,Learningin
ProblemSolving,ExplanationbasedLearning.ExpertSystems:Representingandusing Domain
Knowledge, ExpertSystem-shell, Explanation, Knowledge Acquisition.

ReferenceBooks:

1.ElaineRich,KevinKnight,ShivshankarBNair,Artificial Intelligence,McGraw Hill, 3rd
Edition.

2.ElaineRich,KevinKnight,ArtificialIntelligence, TataMcGrawHill,2ndEdition.
Universityof Mumbai,Information Technology).

3.Georgelugar,.Al-StructuresandStrategiesforComplexProblemSolving.,4/e, 2002,
Pearson Education.

4.Nils J. Nilsson, Principles of Artificiallntelligence, Narosa Publication.

5.PatrickH. Winston, Artificiallntelligence, 3rd edition, Pearson Education.

6.DeepakKhemani, A FirstCourse in Artificiallntelligence, McGraw Hill Publication.

ES13:CompilerDesign(4
Hours—4Credits)

Unit— 1 : CompilersandTranslators-WhyDoWeNeedTranslators?-TheStructureOfA Compiler-
Lexical Analysis-SyntaxAnalysis-Intermediate CodeGeneration-Optimization CodeGeneration-
BookKeeping-ErrorHandling-Compiler-WritingTools-Gettingstarted.
Theroleofthelexicalanalyzer-Simpleapproachtodesignofalexicalanalyzer-Regular Expressions-
FiniteAutomata-Fromregularexpressiontofiniteautomata-Minimizingthe
numberofstatesofaDFA-Alanguageforspecifyinglexicalanalyzer-Implementinga lexical
analyzer-The scannergeneratoras Swiss armyKnife.

Unit- Il:  TheSyntacticSpecificationofProgrammingLanguages-DerivationandParseTrees-
CapabilityofcontextfreeGrammars.Parsers-Shift-reduceParsing-Operator-precedence  parsing-
Top-down parsing-Predictive Parsers.

Unit— Il : LRparsers-ThecanonicalcollectionofLR(0)items-constructingSLRparsingtables —
constructingcanonical LRparsingtables-constructingSLRparsingtables-constructing
LALRparsingtables—-UsingAmbiguousgrammars-Anautomaticparsegenerator
ImplementationofLRparsingTables—constructingLALRsetofitems.Syntaxdirected
translationschemes—Implementationifsyntaxdirectedschemes-IntermediateCode-Parse
TreeandSyntaxTrees—ThreeAddresscode,quadruples,andtriples-Translationof assignment
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statements-Boolean Expression-Statements that alter theflowof control-postfix translations-
Translationwith a top-down parser.

Unit- IV :  Thecontentsofasymboltables-Datastructureforasymboltable-Representing
Scopeinformation.Errors-Lexical-phaseerrors-syntactic-phaseerrors-Semanticerrors.
Theprincipalsourcesofoptimization-Loopoptimization-TheDAGrepresentationofbasic  blocks-
Value numbers and algebraic laws-Globaldata-flow analysis.

Unit- V: Dominators-ReducibleFlowgraphs-Depth-firstsearch-Loop-invariantcomputations —
Inductionvariableelimination-Someotherloopoptimization.CodeGeneration-Object  Programs-
AmachineModel-Asimplecodegenerator-Registerallocationandassignment-Code generation
from DAG’s-Peephole Optimization.

ReferenceBooks:

1.Principles of Compiler Design, Alfred V.Aho andJeffreyD.Ullman.25th Reprint,
2002.

2.CompilerDesign in C, Allenl. Holub PrenticeHallofIndia, 2003.

3.Crafting a compiler with C, C. N. Fischer and R. J.LeBlanc, Benjamin Cummings,
2003.

ES14:DataMining and Data Warehousing
(4Hours—4Credits)

Unit- I: Introduction-WhyDataMining?-WhatisDataMining?-WhatKindsofData
CanBeMined?-WhatKindsofPatternsCanBeMined?-WhichTechnologiesAreUsed?
WhichKindsofApplicationsAreTargeted?MajorissuesinDataMining.Gettingto
KnowYourData:DataObjectsandAttribute  Types-BasicStatisticalDescriptionsofData  -Data
Visualization —MeasuringData Similarity and Dissimilarity.

Unit- 11: DataPreprocessing:DataPreprocessingAnOverview-DataCleaning-Data Integration-
DataReduction-DataTransformationandDataDiscretization.Data
WarehousingandOnlineAnalyticalProcessing:DataWarehouse:BasicConcepts-Data
WarehouseModeling:DataCubeandOLAP-DataWarehouseDesignandUsage-Data
Warehouselmplementation- DataGeneralization byAttribute-OrientedInduction.

Unit- 111: MiningFrequentPatterns,Associations,andCorrelations:BasicConceptsand Methods-
FrequentltemsetMiningMethods-WhichPatternArelnteresting?-Pattern
EvaluationMethods.AdvancedPatternMining:PatternMining: ARoadMap-Pattern
MininginMultilevel, MultidimensionalSpace-Constraint-BasedFrequentPatternMining -
MiningHigh-DimensionalDataandColossalPatterns-MiningCompressedor Approximate
Patterns - Pattern Exploration and Application.

Unit- IV: Classification:BasicConcepts-BasicConcepts-DecisionTreelnduction-Bayes
ClassificationMethods-Rule-BasedClassification-ModelEvaluationandSelection-Techniques
tolmprove Classification Accuracy.

Unit- V: ClusterAnalysisBasicConceptsandMethods:ClusterAnalysis-Partitioning Methods-
HierarchicalMethods-DensityBasedMethods-GridBasedMethods-Evaluation of Clustering.

ReferenceBooks:
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1.Data Mining Concepts and Techniques - Third Edition, Jiawei Han,
MichelineKamber, Jian Pei

2.InsightintoDataminingTheoryandPracticeK.P.Soman,ShyamDiwakarandV. Ajay,
EasterEconomyEdition, PrenticeHall ofindia, 2006.

3.IntroductiontoDataMiningwithCaseStudies,G.K.Gupta,EasterEconomy Edition,
PrenticeHall ofIndia, 2006.

4.Pang-NingTan,MichaelSteinbachandVipinKumar,“IntroductiontoData Mining”,
PearsonEducation, 2007.

5.ModernDataWarehousing,Mining,andVisualization, MARAKAS,GEORGEM, Pearson
Education, 2011.

111 SEMESTER
CS 10:SoftwareTestingandQualityAssurance
(4Hours—4Credits)

Unit- I: TESTINGTECHNIQUES&TESTCASEDESIGN:UsingWhite BoxApproach
toTestdesign-TestAdequacyCriteria—StaticTestingVs.Structural Testing—Code

Functional Testing—CoverageandControlFlowGraphs—Covering CodeLogic—Paths—
TheirRoleinWhiteboxBasedTestDesign—CodeComplexity Testing—EvaluatingTest Adequacy
Criteria. TestCaseDesignStrategies—UsingBlackBoxApproachtoTestCase Design—
RandomTesting—Requirementsbasedtesting—BoundaryValueAnalysis— Decisiontables—
EquivalenceClassPartitioning—State-basedtesting—Cause-effect graphing—Errorguessing—
Compatibilitytesting—Userdocumentationtesting—Domain testing— Case studyforControl Flow
GraphandState-based Testing.

Unit- I: LEVELSOFTESTING:TheNeedforLevelsofTesting-UnitTestPlanning—
DesigningtheUnitTests—TheTestHarness—RunningtheUnittestsandRecording Results—
IntegrationTests—DesigninglIntegrationTests—IntegrationTestPlanning— ScenarioTesting—
DefectBashElimination.SystemTesting—Acceptancetesting— Performancetesting—
RegressionTesting-Internationalizationtesting-Ad-hoctesting— Alpha,BetaTests-
TestingOOsystems—UsabilityandAccessibility Testing— ConfigurationTesting-
CompatibilityTesting—Testingthedocumentation—Website Testing-Case StudyforUnit
andlIntegration Testing.

Unit- 111: TESTINGFORSPECIALIZEDENVIRONMENT:TestingClient/Server Systems—
TestinginaMultiplatformEnvironment-TestingObject-OrientedSoftware—

ObjectOriented Testing—TestingWebbasedsystems—\Webbasedsystem—-\Web
TechnologyEvolution—TraditionalSoftwareandWebbasedSoftware—Challengesin
TestingforWeb-basedSoftware—QualityAspects—WebEngineering—TestingofWeb based
Systems. Case Studyfor Web ApplicationTesting

Unit- 1V: TESTAUTOMATION:SelectingandinstallingSoftwareTesting Tools-Software
TestAutomation—SkillsneededforAutomation—-ScopeofAutomation-Designand
ArchitectureforAutomation—RequirementsforaTestTool-ChallengesinAutomation—
TrackingtheBug— Debugging — Case studyusing BugTrackingTool.

Unit- V: SOFTWARETESTINGANDQUALITYMETRICS:Six-Sigma-TQM-
ComplexityMetricsandModels—QualityManagementMetrics-AvailabilityMetrics-
DefectRemovalEffectiveness-FMEA-QualityFunctionDeployment—TaguchiQuality
LossFunction — Cost of Quality. CaseStudyforComplexityand ObjectOriented Metrics.

ReferenceBooks:
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1.AdithyaP.Mathur, “FoundationsofSoftwareTesting—Fundamentalsalgorithms and
techniques”,Dorling Kindersley(India) Pvt. Ltd., Pearson Education,2008.

2.Boris Beizer, “SoftwareTestingTechniques”,Dream Tech Press, 20009.

3.DaleH.Besterfiled, “TotalQualityManagement”,PearsonEducationAsia,
ThirdEdition,Indian Reprint (2011).

4.EdwardKit,““SoftwareTestingintheRealWorld—-ImprovingtheProcess”,
PearsonEducation, 1995.

5.GlenfordJ.Myers, TomBadgett, CoreySandler,“TheArtofSoftwareTesting”,3"Edition,Jo
hn Wiley&Sons Publication, 2012

6.1lleneBurnstein, “PracticalSoftwareTesting”,SpringerInternationalEdition, Chennai,
2003.

7.NareshChauhan,“SoftwareTestingPrinciplesandPractices”OxfordUniversity Press ,
New Delhi ,2010.

8.Ron Patton, “SoftwareTesting”, Second Edition, Pearson Education, 2009.

9.RenuRajani,PradeepOak,“Software Testing—EffectiveMethods, Toolsand Techniques”,
Tata McGraw Hill,2004.

10. SrinivasanDesikanandGopalaswamyRamesh,“SoftwareTesting—Principlesand
Practices”, Pearson Education, 20009.

11. StephanKan, “MetricsandModelsinSoftware Quality”,Addison-Wesley,Second
Edition, 2004.

12. WilliamPerry,“EffectiveMethodsofSoftwareTesting”, ThirdEdition, WileyPublishing.

CS 11:Python Programming
(4Hours—4Credits)
Unit — | : Introduction to Python: Python—Features of Python—Execution of a Python
Program—Viewing the Byte Code — Flavors of Python — Python Virtual Machine (PVM) —
Frozen Binaries — Memory Management in Python — Garbage Collection in Python.

Datatypes in Python: How Python Sees Variables—Datatypes in Python—Built-indatatypes —
bool datatype — Sequences in Python - Sets — Literals in Python — Determining the datatype of
a variable — What about characters — User-defined Datatypes — Constants in Python —
Identifiers and Reserved words — Naming Conventions in Pythons.

Operators in Python: Operator—Arithmetic Operators—Using Python Interpreter asCalculator
— Assignment Operators — Unary Minus Operator — Relational Operators — Logical Operators —
Boolean Operators — Bitwise Operators — Membership Operators — ldentity Operators —
Operator Precedence and Associativity.

Unit — Il : Control Statements: Control Statement—The if Statement—A word in Indentation—
Theif..else Statement — The if..elif..else Statement — The while Loop — The for Loop — Infinite
Loops — Nested Loops — The else suite — The break statement — The Continue Statement.

Arrays in Python: Array—Advantages of Arrays—Creating an array—Importing the
ArrayModule — Indexing and Slicing on Arrays — Processing the Arrays — Types of Arrays —
Working with Arrays using numpy — Creating Arrays using array() — Creating Arrays using
linspace — Creating Arrays using logspace — Creating Arrays using arrange () function —
Creating Arrays using zeros() and ones() Functions — Mathematical Operations on Arrays —
Comparing Arrays — Aliasing the Arrays — Viewing and Copying Arrays.

Strings and Characters: Creating Strings—Length of a String—Indexing in Strings—Slicing the
Strings — Repeating the Strings — Concatenation of Strings — Checking Membership —
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Comparing Strings — Removing Spaces from a String — Finding Sub Strings — Counting
Substrings in a String — Strings are Immutable.

Unit-111 — Functions: Difference between a Function and a Method-Defining a Function—
Calling aFunction — Returning Results from a Function — Returning Multiple Values from a
Function — Functions are First Class Objects — Pass by Object Reference — Formal and Actual
Arguments — Positional Arguments — Keyword Arguments — Default Arguments — Variable
Length Arguments — Local and Global Variables — The Global Keyword — Passing a Group of
Elements to a Function — Recursive Functions.

Classes and Objects: Creating a Class—The Self Variable—Constructor-Types ofVariables —
Namespaces — Types of Methods — Method Resolution Order.

Unit-1V : Inheritance and Polymorphism: Constructors in Inheritance—Overriding Super
ClassConstructors and Methods — The Super() Method — Types of Inheritance.

Exceptions: Errors in a Python Program—Exceptions—Exception Handling—Types ofExceptions
— The Except Block — The assert Statement — User-Defined Exceptions — Logging the
Exceptions.

Unit-V: Python’s Database Connectivity: DBMS—Advantages of a DBMS over Files—Types
ofDatabases used with Python — Installation of MySQL Database Software — Setting the path

to MySQL Server — Verifying the MySQL in the Windows Operating System — Installing
MySQL Connector — Verifying the Connector Installation — Working with MySQL Database.

— Using MySQL from Python — Retrieving All Rows from a Table — Inserting Rows into a Table —
Deleting Rows from a Table — Updating Rows from a Table — Creating Database Tables through
Python — Installation of Oracle 11g — Verifying Oracle Installation in Windows Operating System
— Installing Oracle Database Driver — Verifying the Driver Installation — Working with Oracle
Database — Using Oracle Database from Python — Stored Procedures.

Text Books :
Core Python Programming — Dr.R.Nageswara Rao, Dreamtech Press, 2017.

Unit | — Page No. : Chapters 1(1-15), 3( 49-69),4(71-88).

Unit Il Page No. : Chapters 6(117-138), 7(151-182), 8(207-221).

Unit 111 -Page No. : Chapters 9(237-264),13( 351-367),14(388-390)

Unit IV —Page No. : Chapters 14(373-388), 16(421-439)

Unit V - Page No. : Chapters 24(649-697).

Reference Book :Core python programming - Wesley j.chun, Pearson Education, 2001.
CS

12:MobileComputing(4Hou
rs—4Credits)

Unit- I: INTRODUCTION:MobileComputing—MobileComputingVswireless Networking—
MobileComputingApplications—CharacteristicsofMobilecomputing—
StructureofMobileComputingApplication.MACProtocols—WirelessMACIssues— Fixed

Assignment Schemes— Random Assignment Schemes — Reservation Based Schemes.

Unit-Il. :  MOBILEINTERNETPROTOCOLANDTRANSPORTLAYER:Overviewof
MobilelP—FeaturesofMobilelP—KeyMechanisminMobilelP—routeOptimization.
OverviewofTCP/IP-Architectureof TCP/IP-Adaptationof TCPWindow—Improvement in TCP
Performance.
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Unit- Il : MOBILETELECOMMUNICATIONSYSTEM:GlobalSystemforMobile
Communication(GSM)—GeneralPacketRadioService(GPRS)—-UniversalMobile
Telecommunication System (UMTS).

Unit- IV: MOBILEAD-HOCNETWORKS:Ad-HocBasicConcepts—Characteristics—
Applications—Designlssues—Routing—EssentialofTraditionalRoutingProtocols—
PopularRoutingProtocols—VehicularAdHoc networks(VANET)-MANETVsVANET -
Security.

Unit- V: MOBILEPLATFORMSANDAPPLICATIONS:MobileDeviceOperating Systems—
SpecialConstrains&Requirements—CommercialMobileOperatingSystems—
SoftwareDevelopmentKit:iOS,Android,BlackBerry,WindowsPhone-MCommerce— Structure—
Pros &Cons— Mobile Payment System— Securitylssues.

ReferenceBooks:

1.PrasantKumarPattnaik,RajibMall, “FundamentalsofMobileComputing”,PHI
LearningPvt.Ltd, NewDelhi, 2012.

2.JochenH.Schller,“MobileCommunications”,SecondEdition,PearsonEducation, New
Delhi, 2007.

3.DharmaPrakashAgarval,QingandAnZeng," IntroductiontoWirelessandMobile systems™,
Thomson AsiaPvt Ltd, 2005.

4.UweHansmann,LotharMerk,MartinS.NicklonsandThomasStober,““Principlesof Mobile
Computing”,Springer, 2003.

5.William.C.Y.Lee,“Mobile Cellular  Telecommunications-Analog and Digital
Systems”, Second Edition, Tata McGraw Hill Edition,2006.

6.Mobile Computing, V.JeyasriArokiamary, Technical Publications, 2009.

CS13:InformationSecurity(4
Hours—4Credits)

Unit- I: Introduction:whatissecurity?Whatismanagement?Principlesofinformation
securitymanagement.Planningforsecurity:roleofplanning,precursorstoplanning,strategicplanni
ng. Planningforcontingencies:Fundamentals and components of contingencyplanning.

Unit-11:  Informationsecuritypolicy:whypolicy?Enterpriseinformationsecuritypolicy, issue
specific securitypolicy, system specific securitypolicy.
Developingthesecurityprogram:organizingforsecurity,placinginformation
securitywithinanorganization,componentsofthesecurityprogram,informationsecurity roles and
titles.

Unitlll: Securitymanagementmodels:blueprint,frameworkandsecuritymodels,access control
model, securityarchitecture models, securitymanagement models.
Securitymanagementpractices:benchmarking,performancemanagement.

UnitlV:Riskmanagement:identifyingandassessingrisk-riskmanagement,identification,
assessment.
Controllingrisk: risk control strategies, managing risk.

Unit- V: Productionmechanism:accesscontrol,firewalls,intrusiondetectionand
preventionsystems,remoteaccessprotection,wirelessnetworkingprotection,scanningand analysis
tools, cryptography.
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ReferenceBooks:

1.ManagementofinformationSecurity,4thEdition,2014,MichaelE.Whitmanand Herbert J.
Mattord.

2.“PrinciplesofinformationSecurity”,MichaelEWhitmanandHerbertJMattord, Vikas
Publishing House,New Delhi, 2003.

3.Information SecurityManagement Principles, AndyTaylor, 2nd edition, 2013.

4.FundamentalsofinformationSystemsSecurity,byDavidKim,Jones&Bartlett Learning,
3rdEdition, 2018.

CSP5:LAB:PythonProgramming(s
Hours— 3Credit)

SectionA
1.Write aprogram to find sum of digits usingfunctions.
2.Write aprogram to findwhetherthegiven number is an Amstrongnumber or not.
3.Writeaprogramthatacceptsastringfromuserandredisplaysthesamestringafter
removingvowels from it.
4 Writeaprogramthatrandomlygeneratesanumber.Raiseauserdefinedexception if the
numberis below 0.1.
5.Write aprogram to calculate numberof days between two dates.
Sampledates: (2014, 7,2), (2014, 7, 11).Expectedoutput : 9 days.
6.Write aprogram to add two binarynumbers.
7.Write aPython programforbinarysearch.
8.Write apython program to countrepeated characters in a string.
Sample string:'thequickbrownfoxjumpsoverthelazydog'
Expected output :
04
e3
uz2
h2
r2t
2
9.Write aprogram to drawa pattern ofstraight lines.

SectionB
1.WriteaprogramtogenerateinFibonacciSequenceandstoreitinlistThenfindthe sum of the
even-valued terms.
2.Writeaprogramthatgeneratesasetofprimenumbersandanothersetofodd
numbers.DemonstratetheresultofUnion, Intersection, Difference,andsymmetric
differenceoperations onthese sets.
3.Write aprogram to remove all duplicates froma list.

4.Write aprogram to find the median of alist of numbers.

5.Writeaprogramthatprintahistogramoffrequenciesofcharactersoccurringina message.

6.WriteaprogramthatcopiesonePythonscriptintoanotherinsuchawaythatall comment lines
areskipped and not copied in destination file.

7.Write aprogram to drawa pattern ofdifferent color square with different angles.

SectionC
1.Writeamenudrivenprogramthatkeepsrecordofbooksandjournalsavailableina library.
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2.WriteaprogramthathasaclassPerson.InheritaclassFacultyfromPersonwhich also has a
class Publication.

3.Writeaprogramthathasaclassstorewhichkeepsarecordofcodeandprice ofeach product.
Displayamenu of all products to theuserand prompt himenter the quantity of each
itemrequired.Generate a bill and displaythe total amount.

4.Writeaprogramthathasaclassstudentthatstoresrolinumber,nameandmarks(in
threesubjects)ofthestudents.Displaytheinformation(rolinumber,nameandtotal marks)
storedabout the student.

5.Writeaprogramthatoverloadsthe+operatorsothatitcanaddaspecifiednumber of days to
given date.

CSP 6:LAB:MobileComputing
(5Hours-3Credits)

1.Develop anapplication that usesLayout Managers.

2.Develop anapplication thatuses event listeners.

3.Develop anapplication that uses Adapters

,Toast.4.Develop anapplication that makes use
ofdatabase.5.Develop anapplication that makes use

0fRSSFeed.

6.Implementan applicationthat implements Multi threading.
7.Develop a nativeapplication that uses GPS location information.
8.Implementan applicationthat writes datato the SD card.
9.Implementan applicationthat creates an alert upon receivingamessage. 10.
Develop agame application.

ESII -ELECTIVE - 1l
ES21:SoftComputing(4
Hours—4Credits)

Unit- | : Architectures:ANN:Introduction—Biologicalneuron—Atrtificialneuron—Neuron model—-
Supervisedandunsupervised learning-Singlelayer—Multilayerfeedforward network—
Learningalgorithm- Back propagationnetwork.

Unit- 11: NeuralNetworksforControl:Feedbacknetworks—DiscretetimeHopfield networks—
Transientresponseofcontinuoustimesystem—Applicationsofartificialneural network— Process
identification— Neuro controller for inverted pendulum.

Unit- 111: FUZZYSYSTEMS:Classicalsets—Fuzzysets—Fuzzyrelations—Fuzzification—
Defuzzification—Fuzzy rules— Membershipfunction—Knowledge base—Decision-making logic—
Introduction to neuro fuzzysystem- Adaptive fuzzysystem.

Unit- 1V: ApplicationofFuzzylL ogicSystems:Fuzzylogiccontrol:Homeheatingsystem—
liquidlevelcontrol-aircraftlanding-invertedpendulum- fuzzyP1Dcontrol,Fuzzybased motor control.

Unit- V: GeneticAlgorithms: Introduction-GradientSearch—Non-gradientsearch—
GeneticAlgorithms:binaryandrealrepresentationschemes,selectionmethods,crossover
andmutationoperatorsforbinaryandrealcoding—constrainthandlingmethods—
applicationstoeconomicdispatchandunitcommitmentproblems.CASESTUDY :study and discuss
hybrid soft computing.

ReferenceBooks:
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1. LauranceFausett, Englewood cliffs,  N.J.,Fundamentals of  Neural
Networks’,Pearson Education,1992.

2. TimothyJ.Ross, “FuzzylLogicwithEngineeringApplications”, TataMcGrawHill, 1997.

3. S.N.SivanandamandS.N.Deepa,PrinciplesofSoftcomputing,WileylndiaEdition, 2nd
Edition,2013.

4. Simon Haykin, NeuralNetworks”, Pearson Education, 2003.

5. JohnYen&Rezal angari, “FuzzyLogic—IntelligenceControl&Information”, Pearson
Education,NewDelhi, 2003

6. Hagan, Demuth, Beale, “ Neural NetworkDesign”, CengagelLearning, 2012.

7. N.P.Padhy, “ArtificialIntelligence andIntelligentSystems”, Oxford, 2013.

8. William S.Levine, “Control System Advanced Methods,” The Control
HandbookCRCPress, 2011.

ES22:NetworkProgramming(4
Hours—4Credits)

Unit— | : Introduction:UNIXArchitecture-LoggingIn—FilesandDirectories—Inputand Output—
ProgramsandProcesses—Errorhandling—Userldentification—Signals—Time values—
SystemCallsandLibraryfunctions—StandardsandImplementation: UNIX Standardization—
Implementations—Limits—ProcessEnvironment:main()—-Process termination—
Commandlinearguments—Environmentlistandvariables,ProcessControl: Identifiers — fork(),
Vfork(), exit(), wait().

Unit- 11: Execfybctuibs—ChangingUserIDsandGrouplDs—Systemfunction—Process accounting—
Useridentification—Processtimes,Processrelationships: Terminallogins— Networklogins—
Processgroups—Sessions—Controllingterminals—tcgetpgrp()—-Job control-
Shellexecutionofprograms—Orphancedprocessgroups.DaemonProcesses:  Characteristics  —
Coding rules.

Unit- Ii: SOKETintroduction:Socketaddressstructure—Byteorderingandmanipulation
functions—Addressconversionsfunctions.Elementary TCPsockets: Introduction—socket,
connect,bind, listen,accept,closefunctions—Concurrentserver—Serverhostcrashes, rebooting and
shut down.l/O multiplexing:l/O models— select()— shutdown() — poll().

Unit- IV: Socketoptions:getsocket()andsetsocket()—-Genericsocketoptions—IPsocket
options(IPv4andIPv6)-1ICMPsocketoptions—TCPsocketoptions.ElementaryUDP
sockets:recvfromandsendtofunctions—Lostdatagrams—Verifyingreceivedresponse—
ServernotRunning—connect()withUDP-Lackofflowcontrol-Determiningoutgoing interface—
TCPandUDPechoserverusingselect()-DNS—gethostbyname()— gethostbyaddr 0O -
getservbyname() andgetservbyport().

Unit- V: IPv4andIPv6interoperability—Routingsockets—Keymanagementsockets:
ReadingandWriting—-SADB-SA—MaintainingSAs—Broadcasting: Address—Unicast
VsBroadcast—Multicasting:MulticastVsBroadcast—MulticastingonLAN— MulticastingonWAN-
Threads:Creationandtermination—Rawsockets:Creation— Input — Output — pingprogram-— trace
route program.

ReferenceBooks:
1.W.RichardStevens,StephoneA.Rago,“AdvancedProgrammingintheUNIX
Environment”, Second Edition, Pearson Education, New Delhi, 2007.
2.W.R.Stevents,B.Fenner,A.M.Rudoof,“UNIXNetworkProgramming”Volumel, Third
Edition, PHIPrivateLtd, New Delhi, 2005.
3.SumitabhaDas, “Your UNIX theultimate Guide”, Tata McGraw Hill, 2002.
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4.AshokArora,S.Bansal,“UNIXandCProgramming”Firstedition,Firewallmedia, 2005.

ES23:0OptimizationTechniques
(4Hours—4Credits)

Unit- I: IntroductiontoO.R-LinearProgramming Problemformulation—-GraphicalMethod —
SimplexMethod— Big M-method — Duality— Dual Simplex Method.

Unit- Il : Transportationproblems—\Vogel’sapproximationmethod—MODImethod— Assignment
Problem — Travellingsalesman problem.

Unit— Il :  Gametheory—Twopersonszerosumgame—gamewithandwithoutsaddlepoint—
solutionof2x2game—dominance—GraphicalMethod.Networkscheduling—Critical ~ path—-CPM—
PERT.PERTalgorithm—Timecostoptimizationalgorithm-resource allocation and scheduling.

Unit- IV: Inventoryproblems—DeterministicModel-EOQModelwithuniformdemand-—
Productioninventory  Model-Inventory = modelwithplannedshortagesandinventory — model
withquantitydiscounts.Probalilisticinventorymodel-Inventorysystems—Safetystock— reorder
level — reorder pointdetermination.

Unit- V: QueueingTheory—PoissonandExponentialdistribution—Birth-Deathprocess—
Queueswithcombinedarrivalsanddepartures—Steadystatemeasures—Specialised Poisson Queues
includingMultiple servers and /or finite waitinghall.

ReferenceBooks:

1.0Operations Research —KantiSwarup, P.K. Gupta and Manmohan — SultanChand and

Sons 2009.
2.0peration Research, S. D. Sharma, KedarNath Ram Nath&Co, 2004.
3.LinearProgramming,Dr.S.Arumugam, A.Thangapandi  lsaac,NewGamma

Publication, 2010.
4.0Operations Research, T.Veerarajan,UniversityPress, 2017.
5.0ptimizationTechniquesinOperationResearch,C.B.Gupta,l.K.InternationalPvt Ltd,
2008
6.0ptimization Techniques, Chander Mohan, Kusum Deep, New AgeScience, 20009.

ES24:BigDataAnalytics
(4Hours—4Credits)

Unit-1: IntroductiontoBigData: IntroductiontoBigDataPlatform—Challengesof
ConventionalSystems-Intelligentdataanal ysis—NatureofData-AnalyticProcessesand Tools-
AnalysisvsReporting-ModernDataAnalyticTools-StatisticalConcepts:  SamplingDistributions-
Re-Sampling-Statistical Inference- Prediction Error.

Unit- I: MiningDataStreams:IntroductionToStreamsConcepts—StreamDataModeland
Architecture-StreamComputing-SamplingDatainaStream—FilteringStreams—
CountingDistinctElementsinaStream—EstimatingMoments—CountingOnenessina Window-
DecayingWindow-RealtimeAnalyticsPlatform(RTAP)Applications—Case Studies - Real Time
Sentiment Analysis, Stock Market Predictions.
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Unit- 11l : HadoopEnvironment:HistoryofHadoop-TheHadoopDistributedFile System-—
ComponentsofHadoop-AnalyzingtheDatawithHadoop-ScalingOut-Hadoop Streaming-
DesignofHDFS-Hadoopfilesystems-JavainterfacestoHDFS-Basics-
DevelopingaMapReduceApplication-HowMapReduceWorks-AnatomyofaMap ReduceJobrun-
Failures-JobScheduling-ShuffleandSort—Taskexecution-MapReduce TypesandFormats-
MapReduceFeatures-SettingupaHadoopCluster-Cluster  specification -  Cluster  Setup
andlInstallation— Hadoop Configuration-Securityin Hadoop.

Unit- 1V: DataAnalysisSytemsandVisualization:LinkAnalysis—PageRank-Efficient
ComputationofPageRank-Topic-SensitivePageRank—LinkSpam-Recommendation ~ Systems-
AModelforRecommendationSystems-Content-BasedRecommendations-CollaborativeFiltering-
DimensionalityReduction-Visualizations-Visualdataanalysis techniques-interaction techniques-
Systems and applications.

Unit- V: FrameworksandApplications:IBMforBig Data—Framework -Hive —Sharding—
NoSQLDatabases—-MangoDB-Casandra-Hbase—Impala—Analyzingbigdatawithtwitter —  Big
data for Ecommerce — Bigdataforblogs.

ReferenceBooks:

1.AnandRajaramanandJeffreyDavidUlIman,“MiningofMassiveDatasets”,
CambridgeUniversityPress, 2014.

2.ChrisEaton,DirkDeRoos, TomDeutsch,GeorgelLapis,PaulZikopoulos,
“UnderstandingBigData: AnalyticsforEnterpriseClassHadoopandStreaming
Data”, McGrawHill Publishing, 2012.

3.DaRuan,GuoquingChen,EtienneE.Kerre,GeertWets, IntelligentDataMining,
Springer,2007.

4.Franks,“TamingtheBigDataTidalWave:FindingOpportunitiesinHugeData
Streamswith AdvancedAnalytics”, John Wiley &sons, 2012.

5.Glenn J. Myatt,“Making Sense of Data”, John Wiley&Sons, 2007.

6.JiaweiHan,MichelineKamber“DataMiningConceptsandTechniques”,Second
Edition, Elsevier, Reprinted 2008.

7.Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer,2007

8.MichaelMinelli,MicheleChambers,AmbigaDhiraj,BigData,BigAnalytics: Emerging Business

9.PaulZikopoulos,DirkdeRoos,KrishnanParasuraman, ThomasDeutsch,
JamesGiles,DavidCorrigan,Harnessthe PowerofBigDataThelBMBig Data
Platform, Tata McGraw HillPublications, 2012.

10. Pete Warden, “BigData Glossary”, O"Reilly, 2011.

11. TomWhite“Hadoop: TheDefinitiveGuide”FourthEdition,O“reillyMedia, 2015.

12. Zikopoulos,Paul,ChrisEaton,UnderstandingBigData: Analyticsfor
EnterpriseClassHadoopandStreamingData, TataMcGrawHillPublications, 2011.

IV SEMESTER

CS 14:CloudComputing
(4Hours—4Credits)

Unit- I: DistributedSystemsModelsandEnablingTechnologies:ScalableComputing—
TechnologiesforNetwork-BasedSystems—SystemModelsforDistributedandCloud Computing—
SoftwareEnvironmentsforDistributedandClouds—Performance,Security and EnergyEfficiency.
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Unit- 1: Virtualizationconcepts: ImplementationLevelsofVirtualization—Virtualization
Structures-ToolsandMechanisms—VirtualizationofCPU,Memoryandl/ODevices—
VirtualClustersandResourceManagement—VirtualizationforData-CenterAutomation,
Introduction to VariousVirtualization OS- Vmware, KVM, Xen.

Unit- 111: Service-OrientedArchitectureforDistributedComputing:ServicesandSOA— Message-
OrientedMiddleware—PortalsandScienceGateways—Discovery-Registries-Metadata -Workflow
in SOA.

Unit- IV: CloudComputingandServiceModels—Data-centerDesignandInterconnection
Networks—ArchitecturalDesignofComputeandStorageClouds—PubliccloudPlatforms —Inter-
cloud Resource Management — Cloud Securityand Trust Management.

Unit- V: CloudProgrammingandSoftwareEnvironments—FeaturesofCloudandGrid Platforms—
ParallelandDistributedParadigms—ProgrammingSupportofGoogleApp Engine—Amazon AWS
and Microsoft Azure -EmergingCloud SoftwareEnvironments.

ReferenceBooks:

1.KaiHwang,GeoffreyC.Fox,andJackJ.Dongarra,”DistributedandCloud Computing”,
Elsevier India PrivateLimited, 2012,

2.FosterandKesselman,“TheGrid:BlueprintforaNewComputingInfrastructure”, Morgan
Kauffman publishersinc.2004

3.Coulouris,DollimoreandKindber,“DistributedSystem:ConceptandDesign”,Fifth Edition,
Addison Wesley, 2011.

4.Michael Miller, “CloudComputing”, DorlingKindersleyIndia,2009.

5.AnthonyT.Velte, TobylJ.VelteandRobertElsenpeter,“Cloudcomputing: A practical
Approach”, McGraw Hill,2010.

EES:ProjectWorkandViva-
Voce(12Credits)

(Industry/Institutional based)
SixMonths internal/external project work with submission of project workand viva-voce
examination.

Students will be able to :
1.Implement the solution for the chosen problem usingthe concepts and techniques in
the curriculum.
2.Record the research to the development process ofa particular problem.

ES 111 —ELECTIVE Il
ES31:Software Project Management
(4Hours—4Credits)

UNIT-I : Introduction to Software Project Management . Introduction -
Definition of Project — Comparison of projects — Activities — Plans, Methods and
Methodologies — Categorization — Stakeholders - Setting Objectives - The business case -
What is Management —Management control — Traditional versus Modern Project
management Practices.
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Project Evaluation & Programme Management : Introduction — Project Portfolio
Management — Evaluation of individual project — Cost-benefit Evaluation techniques — Risk
evaluation — Programme management - Allocation of resources — Strategic Program
management — Creating a Programme — Aids to management — Benefits management.

UNIT — 11 : Overview of Project planning : Steps of Project Planning.

Selection of an appropriate project approach : Introduction — build or buy — Choosing
Methodologies and technologies — Software Process and Process Models — Choice of process
models — Structure versus speed of delivery.

Activity Planning : Objectives — When to plan — Project Schedules — Projects & activities —
Sequencing & scheduling — Network Planning Models - Formulating a Network model - Adding
Time dimensions — Forward & Backward pass — Identifying Critical path — Activity float.

UNIT -lIl : Risk Management : Risk — Categories of risk — Framework for Risk — Risk
Identification — Assessment, planning, Management — Evaluating risks to the schedule — Applying the
PERT technigue — Monte Carlo Simulation — Critical chain concepts.

Resource Allocation : Nature of Resources — Identifying resource requirements — Scheduling
Resources — Creating Critical paths — Counting the cost — Being Specific — Publishing the resource
schedule - Cost schedule — The scheduling sequence.

UNIT - IV : Monitoring and Control : Creating Framework - Collecting the data— Review —
Project Termination Review - Visualizing the progress — Cost monitoring — Earned Value Analysis —
Prioritizing Monitoring — Change Control.

Managing people in Software Environments : Introduction — Understanding behaviour — Organizational
behaviour — Selection of people — Instruction in the best methods —Motivation — Job Characteristics model
— Stress — Health and safety.

UNIT - V:Working in teams : Becoming a team — Decision making — Organizational structures —
Coordination dependencies — Dispersed & Virtual teams — Communication plans — Leadership.

Software Quality : The place of software quality in project planning - Definition of Software Quality —
Importance — ISO 9126 — Product and Process Metrics - Product versus Process Quality Management —
Quality management systems — Process capability models - Techniques to enhance quality — Testing —
Software reliability - Quality plans.

Text Books :

1. Bob Hughes and Mike Cotterell, Software Project Management, Fifth Edition, Tata McGraw Hill
Edition 2015.
Unitl : Chapters 1, 2
Unit Il : Chapters 3,4.1 -4.6,6.1 -6.13
Unit 111 : Chapters 7, 8
Unit IV : Chapters 9.1 - 9.12, 11
Unit V : Chapters 12, 13

Reference Books :
1. Pankaj Jalote, Software Project Management in Practice, Pearson Education Edition 2008.

2. Joel Henry, Software Project Management, Pearson Education.
3. Walker Royce, Software Project Management, Pearson Education, 2005.
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ES32:InternetofThings(4
Hours—4Credits)

Unit-1: IntroductiontoloT:Internetof Things-PhysicalDesign-LogicalDesign-1oT
EnablingTechnologies-loTLevelsand DeploymentTemplates-DomainSpecificloTs-
loTandM2M-loTSystemManagementwithNETCONF-Y ANG-loTPlatforms Design
Methodology.

Unit- 1: loTArchitecture:M2Mbhigh-levelETSlarchitecture-IETFarchitectureforloT-
OGCarchitecture-loTreferencemodelDomainmodel-informationmodel-functional model -
communication model-10T reference architecture.

Unit- 11l: loTProtocols:ProtocolStandardizationforloT-Efforts—M2MandWSN Protocols—
SCADAandRFIDProtocols—UnifiedDataStandards—Protocols—IEEE 802.15.4—
BACNetProtocol-Modbus—ZigbeeArchitecture—Networklayer—-6 LowPAN - CoAP — Security.

Unit- 1V: BuildinglotwithRaspberryPl&Arduino:BuildinglOTwithRASPERRYPI-
loTSystems-LogicalDesignusing Python—loTPhysicalDevicesEndpoints-loT Device-
Buildingblocks-RaspberryPi-Board-LinuxonRaspberryPi-RaspberryPilnterfaces-
ProgrammingRaspberryPi with Python- OtherloT Platforms- Arduino.

Unit- V: CaseStudiesandReal-WorldApplications:Realworlddesignconstraints-
Applications-Assetmanagement, Industrialautomation,smartgrid, Commercialbuilding
automation,Smartcities-participatorysensing-DataAnalyticsforloT-Softwareand
ManagementToolsforloTCloudStorage  Models&CommunicationAPIs-CloudforloT-Amazon
Web Services forloT.

ReferenceBooks:

1.ArshdeepBahga, VijayMadisetti,“Internetof Things—Ahands-onapproach”, Universities
Press, 2015.

2.DieterUckelmann,MarkHarrison,Michahelles,Florian(Eds),“Architectingthe Internet of
Things”, Springer, 2011.

3.JanHo ller,VlasiosTsiatsis,CatherineMulligan,Stamatis, Karnouskos,Stefan
Avesand.DavidBoyle,"FromMachine-to-Machinetothelnternetof Things-Introduction
to a New Ageofintelligence",Elsevier, 2014.

4.HonboZhou,“ThelnternetofThingsintheCloud: AMiddlewarePerspective”, CRCPress,
2012.

5.0livierHersent,DavidBoswarthick,OmarElloumi, “Thelnternetof Things—Key
applications and Protocols”, Wiley, 2012.

ES33:MachineLearning(4
Hours—4Credits)

Unit-I : Introduction:MachineLearning-MachineLearningFoundations—Overview—
applications-Typesofmachinelearning-basicconceptsinmachinelearningExamplesof
MachineLearning-Applications—LinearModelsforRegression-LinearBasisFunction Models-
TheBias-VarianceDecomposition-BayesianLinearRegression-BayesianModel Comparison.
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Unit- 1: SupervisedLearning:LinearModelsforClassification-DiscriminantFunctions-
ProbabilisticGenerativeModels-ProbabilisticDiscriminativeModels-BayesianLogistic
Regression.DecisionTrees—ClassificationTrees-RegressionTrees-Pruning.Neural Networks-
Feed-forwardNetworkFunctions-ErrorBackpropagation-Regularization-
MixtureDensityandBayesianNeuralNetworks-KernelMethods-DualRepresentations-Radial
Basis Function Networks. Ensemble methods- Bagging- Boosting.

Unit- i: UnsupervisedLearning:Clustering-K-means-EM-MixturesofGaussians-The
EMAIgorithminGeneral-Modelselectionforlatentvariablemodels-high-dimensional spaces--
TheCurseofDimensionality—DimensionalityReduction-Factoranalysis-Principal Component
Analysis- Probabilistic PCA-Independentcomponents analysis.

Unit- IV:  ProbabilisticGraphicalModels:DirectedGraphicalModels-BayesianNetworks-
ExploitingIndependenceProperties—FromDistributionstoGraphs-Examples-Markov
RandomFields-InferenceinGraphicalModels—Learning—NaiveBayesclassifiers-Markov
Models—HiddenMarkovModels—Inference—Learning-Generalization—Undirected
graphicalmodels-Markovrandomfields-Conditionalindependenceproperties-
ParameterizationofMRFs-Examples-Learning-Conditionalrandomfields(CRFs)-Structural
SVMs.

Unit- V: AdvancedL earning:Sampling—Basicsamplingmethods—MonteCarlo.
ReinforcementLearning-K-ArmedBandit-Elements-Model-BasedLearning-Value Iteration-

Policy lteration. Temporal Difference  Learning-Exploration  Strategies-
Deterministic and Non-deterministic Rewards and  Actions-Eligibility Traces-

Generalization-PartiallyObservableStates-TheSetting-Example.Semi-Supervised
Learning.ComputationalLearningTheory-Mistakeboundanalysis,samplecomplexity ~ analysis,
VC dimension.Occam learning, accuracyandconfidenceboosting.

ReferenceBooks:

1.Christopher Bishop, “Pattern Recognition and Machine Learning”Springer, 2006.

2.KevinP.Murphy,“MachineLearning: AProbabilisticPerspective”,MITPress, 2012.

3.Ethem Alpaydin, “Introduction to Machine Learning”, PrenticeHall ofIndia,2005.

4. Tom Mitchell, "Machine Learning", McGraw-Hill, 1997.

5.Hastie, Tibshirani,Friedman,“TheElementsofStatisticalLearning”(2nded)., Springer,
2008.

6.StephenMarsland, “MachineLearning—AnAlgorithmicPerspective”,CRCPress, 20009.

ES34:ComputationalIntelligence(4
Hours—4Credits)

Unit- I: IntroductiontoComputationallntelligence:EvolutionofComputing—
IntroductiontoAtrtificialIntelligence—Turingtest-PrepositionalandPredicateCalculus -
Expertsystem—Introduction—MY CIN-PROSPECTOR-Robotics—From Conventional Al
toComputationalIntelligence—IssuesinArtificial Intelligence-Machine LearningBasics—
Intelligenceofants-ArtificialLife-BOTS—Comparisonofvarious expert systems.

Unit- 11: Knowledge Representation Methods: Introduction—roughsets—set

approximation—analysisofdecisiontables—ApplicationofLERSsoftware—Type—1 fuzzysets—
definition—basicoperationsonfuzzysets—Theextensionprinciple— Triangularnormsandnegations—
FuzzyRelations—Approximatereasoning—fuzzy Inferencesystems—Applicationoffuzzysets—
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Type—2fuzzysets—Footprintof uncertainty—basicoperationsonfuzzysets—Type—2fuzzyrelations—
Typereduction— type2 fuzzy Inference systems— Comparison of Fuzzylnferencesystems.

Unit- 11l :  NeuralNetworksandLearningAlgorithms:MachinelearningusingNeural
Network,AdaptiveNetworks—FeedForwardNetworksDefuzzification—-Supervised Learning
NeuralNetworks—backpropagationAlgorithm—Levenberg-Marquardtalgorithm -
Recurrentneuralnetworks—BAMnetworks-RadialBasisFunctionNetworks-
ReinforcementLearning—UnsupervisedLearningNeuralNetworks—AdaptiveResonance
Architectures — Case Study: Neural Network explanation facility.

Unit- 1V: DataClusteringMethodsandAlgorithms:Introduction—Hardandfuzzy partitions—
DistanceMeasures—HardC-Meansalgorithm—FuzzyC-Meansalgorithm— PossibilisticC-
Meansalgorithm-FuzzyMaximumLikelihoodEstimates(FMLE) algorithm—NeuroFuzzysystems-
MamdaniFuzzyModel-modellingproblems--Logicaltype-Takagi—Sugeno-KangFuzzy Model-
comparisonofneuro—fuzzy systems —Modelevaluationcriteria,complexity.FuzzyExpertSystems—
FuzzyDecisionMaking— Casestudy: EEG spike detection.

Unit- V:EvolutionaryComputationandNeuro-FuzzySystems:Evolutionary computation —
GA-—ParticleSwarmOptimization—AntcolonyOptimization—Artificiallmmune Systems—Honey-

Bee Optimization—MemeticAlgorithms-Optimizationproblems—TSP, JSSP-
evolutionaryalgorithms—Flexibleneuro—fuzzysystems—Introduction—soft triangularnorms—
Parameterizedtriangularnorms—Adjustabletriangularnorms—Flexible systems—
Learningalgorithms—Simulationexamples—HybridTechniques-Neuro-Fuzzy Control —

Casestudy: Evolutionarymedical diagnosis.
ReferenceBooks:

1.A.E.EibenandJ.E.Smith“IntroductiontoEvolutionaryComputing’Springer, 2003.

2.AndriesEngelbrecht, ComputationalIntelligence: Anintroduction, 2007.

3.AmosGilat,“MATLAB:“Anintroductionwithapplications”,JohnWiley& Sonsinc,
2011.

4.DavidE.Goldberg,“GeneticAlgorithmsinSearch,Optimizationandmachine
Learning”,Addison Wesley, 2007.

5.ElaineRich,KevinKnight,ShivaShankarB.Nair,“ArtificialIntelligence”, Tata McGraw
HillLtd, 2008.

6.E.Sanchez, T.Shibata,andL.A.Zadeh,Eds.,"GeneticAlgorithmsandFuzzy
LogicSystems:SoftComputingPerspectives,AdvancesinFuzzySystems-Applications
and Theory", Vol. 7, River Edge, World Scientific, 1997.

7.GeorgeJ KlirandBoYuan, “FuzzySetsandFuzzyLogic-Theoryand Applications”,
PrenticeHall, 1995.

8.Jyh-ShingRoger Jang, Chuen-Tsai Sun, EijiMizutani, “Neuro-Fuzzyand Soft
Computing”, Prentice-Hall ofindia, 2003.

9.KwangH.Lee,“FirstcourseonFuzzyTheoryandApplications”,Springer— Verlag
Berlin Heidelberg, 2005.

10.Kaluza, B.INSTANT WekaHow-to, Packt Publishing, 2013.

11.LeszekRutkowski, “ComputationalIntelligence—MethodsandTechniques”, Springer,
2008.

12.Mitsuo  Gen and RunweiCheng, “Genetic Algorithms and Engineering
Optimization”, Wiley, Publishers 2000

13.Mitchell Melanie, “Anintroduction to GeneticAlgorithm”, Prentice
Hall,1998.14.RossTimothyJ,FuzzyLogicwithEngineeringApplications,WileyIndiaPvt
Ltd, New Delhi, 2010.
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15.S.N.Sivanandam,S.N.Deepa,“IntroductiontoGeneticAlgorithms”,Springer, 2007.

111 SEMESTER -NON MAJOR ELECTIVE
NME Problem Solving and Programming in C
(5 Hours — 5 Credits)

Unit - I: Introduction to Computer Problem Solving:

Introduction — The Problem Solvingaspect — Top down design — Implementation of
algorithm — Program Verification — The efficiency of algorithms — The analysis of
algorithms — Fundamental algorithms.

Unit - 1l: Programming andalgorithms:Programs and Programming — building blocks
for simple programs -pseudo code representation — flow charts - Programming
Languages - compiler —Interpreter, Loader and Linker - Program execution —
Classification of Programming Language - Structured Programming Concept.

Unit - 111:Basics of “C”, Input / Output and Control Statements: Introduction- Identifier —
Keywords - Variables — Constants — 1/0 Statements - Operators - Initialization —
Expressions - Expression. Evaluation — Lvalues and Rvalues — Type Conversion in C —
Formatted input and output functions - Specifying Test Condition for Selection and
Iteration- Conditional Execution and Selection — Iteration and Repetitive Execution- go to
Statement — Nested Loops- Continue and break statements.

Unit - IV: Arrays, Strings, Functions and Pointers: Array — One dimensional Character
Arrays Multidimensional Arrays- Arrays of Strings — Two dimensional character
arrafunctions - parameter passing mechanism scope — storage classes — recursion -
comparing iteration and recursion- pointers — pointer operators - uses of pointers- arrays
and pointers — pointers and strings - pointer indirection- pointers to functions - Dynamic
memory allocation.

Unit- V: User-Defined Data types and Files: Structures — initialization - nested
structures — structures and arrays — structures and pointers - union— type def and
enumeration types - bit fields - File Management in C — Files and Streams — File
handling functions — Sequential access file- Random access file — Command line
arguments.

Reference Books:

1. How to Solve it by Computer, R.G.Dromey, Pearson education , Fifth Edition,2007.

2. ReemaThareja, “Programming in C”, Oxford University Press,2011.

3. PradipDey, Manas Ghosh, —Computer Fundamentals and Programming in
C, Second Edition, Oxford University Press,2013.

4. Byron S Gottfried, —Programming with C|| , Schaums Outlines, Second
Edition, Tata McGraw Hill,2006.

5. BrianW. Kernighan and Dennis M. Ritchie, “The C programming
Language”,2006, Prentice Hall.

6. Cormen, Leiserson, Rivest, Stein, * Introduction to Algorithms”, McGraw
Hill, Publishers,2002.

7. Deitel and Deitel, “C How to Program”, Pearson Education. 2013,7thEdition.

8. Kamthane, A.N., “Programming with ANSI and Turbo C”, Pearson
Education, Delhi,2006.

9. Mastering C- by K R Venugopal ,Sudeep R Prasad McGraw Hill Education
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(India) Private Limited; Second edition2015.
10. YashavantKanetkar, “Understanding Pointers In C”, 4th Revised & Updated

Edition, 2011, BPBPublications.Unleashed Tech media SAMS.
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