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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR (R-20)
20RegulationsB.Tech.(CSE)
Semester-I(FirstYear)
S.No| CourseCo CourseTitle Hours SchemeofExamination Category
de PerWee
k
L P Internal | Sem Credits
Marks |EndExamM
arks
1 CS/AT111 | Mathematics—I 3 0 30 70 3 BS
2 CS/IT112 | EngineeringPhysics 3 0 30 70 3 BS
3 CS/IT113 Ba51.cEle§tr1cal&Electronlcs 3 0 30 70 3 ES
Engineering
4 CS/IT114 | ProgrammingforProblemSolving 3 0 30 70 3 ES
5 CS/IT151 | EngineeringPhysicsLab 0 3 30 70 1.5 BS
6 CS/IT152 BaS{cEle(.:trlcal&Electronlcs 0 3 30 70 15 ES
EngineeringLab
7 CS/IT153 | EngineeringGraphicsandDesignLab 1 4 30 70 3 ES
8 CS/IT154 | ProgrammingforProblemSolvingLab 0 3 30 70 1.5 ES
9 CS/ITMC1 | Constitutionoflndia 2 0 100 - - MC
10 Three-weeksorientationprogram - - - - -
TOTAL | 15| 13 340 560 19.5
Category CREDITS
BasicScienceCourses 7.5
EngineeringScienceCourses 12
TOTALCREDITS 19.5
Semester-1I(FirstYear)
S.No| CourseC CourseTitle Hours SchemeofExamination Category
ode PerWee
k
L P Internall Sem Credits
Marks EndExamM
arks
1 | CSAT121 | Mathematics—II 3 0 30 70 3 BS
2 | CS/IT122 | EngineeringChemistry 3 0 30 70 3 BS
3 | CS/IT123 | DigitalElectronics 3 0 30 70 3 ES
4 | CS/AT124 | EnglishforCommunicationSkills 3 0 30 70 3 HS
5 | CS/IT125 | ProgramminginPython 2 0 30 70 2 ES
6 | CS/IT161 | EngineeringChemistryLab 0 3 30 70 1.5 BS
7 | CS/IT162 | ProgramminginPythonLab 0 2 30 70 1 ES
8 | CS/IT163 | ComputerEngineeringWorkshop 0 3 30 70 1.5 ES
9 | CS/IT164 | EnglishLanguageCommunicationSkills 0 3 30 70 1.5 HS
Lab
10 | CS/ITMC2| EnvironmentalScience 2 0 100 - - MC
TOTAL | 16 11 370 630 19.5
Category CREDITS
BasicScienceCourses 7.5
EngineeringScienceCourses 7.5
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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR (R-20)
20RegulationsB.Tech.(CSE)
HumanitiesandSocialScienceCourses 4.5
TOTALCREDITS 19.5
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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR

20RegulationsB.Tech.(CSE)

Semester-11I(SecondYear)

(R-20)

Hours s
SNo CourseC CourseTitle PerWee SchemeofExamination Category
ode k
Internal Sem .
L P Marks | EndExamM Credits
arks
1 CS/IT211 ProbabilityandStatistics 3 0 30 70 3 BS
2 CS/IT212 DiscreteMathematics 3 0 30 70 3 ES
3 | CSAT213 ComputerOrganization 3 0 30 70 3 PC
4 CS/IT214 DataStructures 3 0 30 70 3 PC
5 | CS/AT215 ObjectOrientedProgramming 3 0 30 70 3 PC
6 CS/IT251 ProbabilityandStatisticswithRLab 0 3 30 70 1.5 PC
7 | CS/IT252 DataStructuresLab 0 3 30 70 1.5 PC
8 | CS/IT253 ObjectOrientedProgrammingLab 0 3 30 70 1.5 PC
9 | CSSL1 SkillOrientedCourse-I 1 2 100 - 2 SC
10 | CS/ITMC3 | DesignThinking&Productlnnovation 2 0 100 - - MC
TOTAL | 18 11 440 560 21.5
Category CREDITS
BasicScienceCourse 3
EngineeringScienceCourses 3
ProfessionalCoreCourses 13.5
SkillOrientedBasicCourse 2
TOTALCREDITS 21.5
Semester-IV(SecondYear)
Hours SchemeofExamination
S.No C(;)eurseCo CourseTitle ierWee Category
L P Internall SemEnd |Credits
Marks | ExamMarks
1 CS/IT221 | ComputationalStatistics 3 0 30 70 3 BS
2 CS/IT222 | DatabaseManagementSystems 3 0 30 70 3 PC
3 CS/IT223 | OperatingSystems 3 0 30 70 3 PC
4 CS/IT224 | SoftwareEngineering 3 0 30 70 3 PC
5 CS/IT225 | WebTechnologies 3 0 30 70 3 PC
6 CS/IT261 | ComputationalStatisticsLab 0 3 30 70 1.5 PC
7 CS/IT262 | DatabaseManagementSystemsLab 0 3 30 70 1.5 PC
8 CS/IT263 | WebTechnologiesLab 0 3 30 70 1.5 PC
9 CSSL2 SkillOrientedCourse-I1 1 2 100 - 2 SC
10 | CS/ATMCA4 | Ethics&HumanValues 2 0 100 - - MC
TOTAL | 18 11 440 560 21.5
InternshipofMinimum6 WeeksismandatoryduringSummerVacation
(WillbeevaluatedinFifthSemester)
**RegistrationforHonors/Minordegreepermittedinthissemester
(MaximumTwoadditionalcoursesarepermittedpersemesterforHonors/Minor**
Category CREDITS
BasicScienceCourse 3
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ProfessionalCoreCourses 16.5
SkillOrientedBasicCourse 2
TOTALCREDITS 21.5
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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

Semester-V(ThirdYear)

(R-20)

Hours SchemeofExamination Category
S.No| CourseCo CourseTitle PerWee
de k
L P Internal Sem Credits
Marks | EndExamM
arks
1 CS/IT311 | AutomataTheory&FormalLanguages 3 0 30 70 3 PC
2 CS/IT312 | ComputerNetworks 3 0 30 70 3 PC
3 CS/IT313 | Design&AnalysisofAlgorithms 3 0 30 70 3 PC
4 CS314 | ProfessionalElective-I 3 0 30 70 3 PE
5 CS315 Open/Job-orientedElective-1 3 0 30 70 3 OE
6 CS/IT351 | Design&AnalysisofAlgorithmsLab 0 3 30 70 1.5 PC
7 CS/IT352 | DataAnalysisLab 0 3 30 70 1.5 PC
8 CS/IT353 | SummerInternship - - 100 - 1.5 PR
9 CSSL3 | SkillOrientedCourse—III 1 2 100 - 2 SC
TOTAL 16 8 410 490 21.5

Category CREDITS
ProfessionalCoreCourses 12
ProfessionalElectiveCourse 3
OpenElectiveCourse/JobOrientedElective 3
SkillOrientedBasicCourse 2
SummerInternship 1.5

TOTALCREDITS 21.5
Semester-VI(ThirdYear)
S.No| CourseCo CourseTitle Hours SchemeofExamination Categor
de PerWee y
k
L P Internal Sem Credits
Marks | EndExamM
arks
1 CS/IT321 | Artificiallntelligence 3 0 30 70 3 PC
2 CS/IT322 | Cryptography&NetworkSecurity 3 0 30 70 3 PC
3 CS/IT323 | MachineLearning 3 0 30 70 3 PC
4 CS324 | ProfessionalElective-II 3 0 30 70 3 PE
5 CS325 Open/JobOrientedElective-I1 3 0 30 70 3 OE
6 CS/IT361 | Artificiallntelligencelab 0 3 30 70 1.5 PC
7 CS362 | MachineLearninglLab 0 3 30 70 1.5 PC
8 CS/IT363 | TermPaper 0 3 100 - 1.5 PR
9 CSSL4 | SkillOrientedCourse—IV 1 2 100 - 2 SC
TOTAL 16 11 410 490 21.5

Internshipminimumof6weeksismandatoryduringsummervacation.

(WillbeevaluatedinSeventhSemester)

Category CREDITS
ProfessionalCoreCourses 12
ProfessionalElectiveCourse 3
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OpenElectiveCourse/JobOrientedElective 3

SkillAdvancedCourse 2

Project/TermPaper 1.5
TOTALCREDITS 21.5
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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR

20RegulationsB.Tech.(CSE)

Semester-VII(FourthYear)

(R-20)

S.No| CourseCo CourseTitle Hours SchemeofExamination Category
de PerWee
k
L P InternalM| Sem Credits
arks EndExamM
arks
1 CS411 HumanitiesandSocialSciences 3 0 30 70 3 HS
(Elective)
2 CS412 | ProfessionalElective-III 3 0 30 70 3 PE
3 CS413 | ProfessionalElective-1V 3 0 30 70 3 PE
4 CS414 | ProfessionalElective—V(MOOCS) 0 0 - 100 3 PE
5 CS415 | Open/JobOrientedElective-III 3 0 30 70 3 OE
6 CS416 | Open/JobOrientedElective -1V 0 0 - 100 3 HS
(MOOCS)
7 CS451 Internship/ProfessionalCertification - - 100 - 3 PR
8 CSSL5 | SkillOrientedCourse—V 1 100 - 2 SC
TOTAL 13 2 320 480 23
Category CREDITS
ProfessionalElectiveCourses 9
OpenElectiveCourse/JobOrientedElective 3
HumanitiesAndSocialScienceElective 6
SkillAdvancedCourse 2
Industrial/ResearchInternship 3
TOTALCREDITS 23
Semester-VIII(FourthYear)
S.No| CourseCo CourseTitle HoursP SchemeofExamination CategoryC
de erWeek ode
L P InternalM| SemEnd |Credits
arks Exam
Marks
ProjectWork
1 CS/IT461 (ProjectWork,Seminarandinternship) 0 12 30 70 12 PR
TOTAL 0 12 30 70 12

B.Tech/CSE/2020-2021

Page8




RVR&JCCollegeofEngineering (R-20)

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

ProfessionalElectiveCourses
S.NO | COURSECODE | COURSENAME L-T-P | CR
II/IVB.Tech.(VTSem)
CS314
1. CSELO1 DigitallmageProcessing 3-0-0 3
2. CSELO02 InformationRetrieval 3-0-0 3
3. CSELO03 DataEngineering 3-0-0
HI/IVB.Tech.(VI™Sem)
CS324
4. CSEL04 CompilerDesign 3-0-0 3
5. CSELO05 DistributedSystems 3-0-0 3
6. CSEL06 PrinciplesofCloudComputing 3-0-0 3
7. *CSELO7 IndustryRecommendedCourse(IRC)* 3-0-0 3
IV/IVB.Tech.(VII™Sem)
CS412
1. CSELO08 DevOps(LBD) 3-0-0 3
2. CSEL09 CyberSecurity(LBD) 3-0-0
3. CSEL10 'WebandMicroServices(LBD) 3-0-0
IV/IVB.Tech.(VII™Sem)
CS413
4. CSEL11 InternetofThings(LBD) 3-0-0 3
5. CSEL12 VisualProgramming(LBD) 3-0-0 3
6. CSEL13 INaturalLanguageProcessing(LBD) 3-0-0 3
7. *CSEL14 IndustryRecommendedCourse(IRC)* 3-0-0 3
OpenElectivecoursesofferedbyCSE
S.NO | COURSECODE COURSENAME L-T-P CR
1. | CSOLO01 ProgrammingwithJava 3-0-0
CSOLO02 RelationalDatabaseManagement 3-0-0 3
Systems
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RVR&JCCollegeofEngineering (R-20)

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

SkillOrientedCourses
S.NO [ COURSENAME [ L-T-P CR

BasicSKillOrientedCourses

CSSL1 SkillOrientedCourse-I

a. 2D-ComputerAnimation 1-0-2 2
b. ProgrammingwithC++ 1-0-2 2
c. PHPProgramming 1-0-2 2

CSSL2 SkillOrientedCourse-I1

a. 3D-ComputerAnimation 1-0-2 2

b. LinuxProgramming 1-0-2 2

c. MobileApplicationDevelopment 1-0-2 2
CSSL3 SkillOrientedCourse-I11

SoftSkills 1-0-2 2

AdvancedSkillOrientedCourses
CSSLA48SKkillOrientedCourse-1V

a. AutomationTesting 1-0-2 2
b. ObjectOrientedModelingandDesign 1-0-2 2
c. SocketProgramming 1-0-2 2

CSSLS SKkillOrientedCourse-V

a. AWScloud 1-0-2 2
b. UserlInterfaceDesignwithReactJS 1-0-2 2
c. OpenMP&MPI 1-0-2 2
d IndustryRecommendedCourse(IRC)* 1-0-2 2

CoursesofferedforMinorinComputerScience&Engineering

S.NO COURSECODE COURSENAME L-T-P CR
1. CSMRI1 FundamentalsofDataStructures 4-0-0 4
2. CSMR2 ComputerOrganizationandArchitecture 4-0-0 4
3. CSMR3 OperatingSystemConcepts 4-0-0 4
4. CSMR4 RelationalDataBaseManagementSystems 4-0-0 4
5. CSMRS5 ProgrammingwithJAVA 4-0-0 4
6. CSMR6 IntroductiontoAlgorithms 4-0-0 4
7. CSMR7 PrinciplesofSoftwareEngineering 4-0-0 4
8. CSMRS8 ComputerNetworkingConcepts 4-0-0 4

e 2coursestocompletethroughMOOCswiththeacceptanceof CSEBoS
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RVR&JCCollegeofEngineering (R-20)

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

B.Tech.(Hons.)CSECourses
S.NO. COURSECODE | COURSENAME L-T-P CR
POOL1
1 CSH11 AdvancedDataStructures 4-0-0 4
2 CSHI12 FunctionalProgramming 4-0-0 4
3 CSH13 FuzzyLogic 4-0-0 4
4 CSH14 ComputerGraphics 4-0-0 4
POOL2
1 CSH21 AdvancedDatabases 4-0-0 4
2 CSH22 ConcurrentProgramming 4-0-0 4
3 CSH23 GameTheory 4-0-0 4
4 CSH24 ARMsystemarchitecture 4-0-0 4
5 CSH25 Principles of Concurrent 4-0-0 4
Programming
POOL3
1 CSH31 GPUProgramming 4-0-0 4
2 CSH32 SearchEnginelnternals 4-0-0 4
3 CSH33 WirelessSensorNetworks 4-0-0 4
4 CSH34 ParallelAlgorithms 4-0-0 4
5 CSH35 Parallel Programming 4-0-0 4
POOLA4
1 CSH41 SemanticWebTechnologies 4-0-0 4
2 CSH42 DeepLearning 4-0-0 4
3 CSH43 SocialNetworkAnalysis 4-0-0 4
4 CSH44 AugmentedandVirtualReality 4-0-0 4
MOOCS
2MOOCcoursestobedonewiththeacceptanceofCSEBoS.
Anyofthefollowingtwocanbeopted:
e  KnowledgeGraphs/Ethicalhacking/DigitalForensics/BlockChainTechnology.
®  CoursesfromHonorsPoolsnotoptedbytheconcernedstudent&offeredbyNPTEL
®  AdvancedcoursesofferedbyNPTELwiththepermissionof BoS,CSE.

Humanities&SocialSciencesElectiveforCSE
S.No COURSECODE COURSENAME
1 HSEL1 IndustrialManagementandEntrepreneurship
2 HSEL2 EconomicsforEngineers
3 HSEL3 IntroductiontoIndustrialManagement
4 HSEL4 ProjectManagement&Entrepreneurship
5 HSELS HumanResourcesandOrganizationalBehavior
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RVR&JCCollegeofEngineering (R-20)

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

OpenElectiveCoursesforCSE(Offeredbyother Departments)

COURSECODE COURSENAME COURSECODE COURSENAME
CEOL1 BasicSurveying CEOL2 BuildingMaterialsAndConstruction
CHOLI1 EnergyEngineering CHOL2 Biofuels
EEOLI1 RenewableEnergySources EEOL2 UtilizationofElectricalEnergy
MEOL1 OperationsResearch MEOL2 AppliedMechanics&MechanicalEngineering
ECOL1 AppliedElectronics ECOL2 MicroprocessorsandInterfacing
ECOL3 LinearECsandApplications

JobOrientedElectiveCourses(offeredtoallbranches)

COURSE COURSENAME Dept COURSE COURSENAME Dept
CODE CODE
JOELO1 |BigdataProcessing CSE JOELO2 |FullStackDevelopment CSE
JOELO3 |JavaScriptTechnologies 1T JOELO4 |CloudComputingusingAWS / IT
Azure

JOELO5 |DevOps CSB JOELO6 |EnterpriseProgramming CSB

JOELO7 |TableauSoftware CSD JOELOS |PythonforDatascience CSD

JOEL09 |Interfaceandprogramming CSO JOEL10 |IoTCloudandDataAnalytics CSO
withloTGateway

JOEL11 |GeospatialTechnology CE JOEL12 |BuildingPlanning CE

JOEL13 |QuantityEstimation CE JOEL14 |BioFuels ChE

JOEL15 |EnvironmentalEngineering CE JOEL16 |SafetyManagement ChE

JOEL17 |Non-ConventionalEnergy ChE JOEL18 |BiopharmaceuticsandDrug ChE
engineering design

JOEL19 |EmbeddedSystems-1 ECE JOEL20 |EmbeddedSystems-2 ECE

JOEL21 |OpenSourceSystems CSM JOEL22 |MachineLearning CSM
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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR

20RegulationsB.Tech.(CSE)

MinorProgramsofferedbyotherDepartments

e MinorinCivilEngineering

S.NO COURSECODE COURSENAME L-T-P | CR
1 CEMRI1 Geomatics(Survey,GIS&GPS) 3-1-0 4
2. CEMR2 ConstructionEngineering&Management 3-1-0 4
3. CEMR3 FundamentalsofStructuralEngineering 3-1-0 4
4. CEMR4 WaterResourceEngineering 3-1-0 4
>. CEMRS EnvironmentalEngineering 3-1-0 4
6. CEMR6 GeotechnicalEngineering 3-1-0 4
7. CEMR?7 TransportationEngineering 3-1-0 4
e MinorinChemicalEngineering
S.NO| COURSECODE COURSENAME L-T-P | CR
1. CHMR1 UnitOperations 3-1-0 | 4
2. CHMR2 PrinciplesofChemicalprocesscalculations 3-1-0 4
3. CHMR3 Transferoperations 3-1-0 4
4. CHMR4 ReactionEngineering 3-1-0 4
5. CHMRS IndustrialPollutionControllEngineering 4-0-0 4
6. CHMRG6 PrinciplesofSafetyManagement 4-0-0 4
e MinorinMechanicalEngineering

S.NO| COURSECODE COURSENAME L-T-P | CR
1 MEMRI1 EngineeringMechanics 3-1-0 4
2. MEMR?2 StrengthofmaterialsandFluidmechanics 3-1-0 4
3. MEMR3 ManufacturingProcesses 4-0-0 4
4. MEMR4 ConceptsofThermalEngineering 3-1-0 4
5. MEMRS ConceptsofMechanicalDesign 3-1-0 4
6. MEMRG6 ComputerAidedDesign&Manufacturing 4-0-0 4
7. MEMR?7 AdditiveManufacturing 4-0-0 4

(R-20)
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RVR&JCCollegeofEngineering (R-20)

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

e MinorinElectronics& CommunicationEngineering

S.NO| COURSECODE COURSENAME L-T-P CR
1. ECMRI1 ElectronicsDevices&Circuits 3-1-0 4
2. ECMR2 DigitalLogicDesign 3-1-0 4
3. ECMR3 NetworkAnalysis 3-1-0 4
4. ECMR4 ElectronicCircuitAnalysis 3-1-0 4
5. ECMRS5 SignalsandSystems 3-1-0 4
6. ECMR6 Microprocessors&Interfacing 3-1-0 4

e MinorinElectrical&ElectronicsEngineering

S.NO| COURSECODE COURSENAME L-T-P CR
ElectricalMachinesTh

1. EEMRI ectricalMachinesTheory& 3-1-0 4
Performance

2. EEMR2 ElectricalPowerGeneration& Utilization 4-0-0 4

3. EEMR3 PowerSystemsEngineering 3-1-0 4

4. EEMR4 PowerConverters&Applications 3-1-0 4

5. EEMRS ElectrlcalMeasure.ments& 3.1-0 4
Instrumentation

6. EEMR6 ElectricVehicles 400 | 4
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MinorProgramsofferedunderIndustrial Tracks

RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

MinorinAutomation&Robotics

S.NO| COURSECODE COURSENAME L-T-P | CR
1. ARMRI1 RoboticEngineering 4-0-0 4
2. ARMR2 MechatronicsandMicrocontrollers 3-1-0 4
3. ARMR3 Industrial Automation 4-0-0 4
4. ARMRA4 ComputerintegratedManufacturing 3-0-0 3
5. ARMRS FluidicsandControlSystems 3-1-0 4
6. ARMRG6 MechanicsofRobots 3-1-0 4
7. ARMR7 3DPrinting 4-0-0 4

* MinorinCloudComputing
S.NO| COURSECODE COURSENAME L-T-P | CR
1. CCMR1 PrinciplesofCloudComputing 3-1-0 4
2. CCMR2 CloudVirtualization 3-1-0 4
3. CCMR3 CloudApplicationDevelopment 3-1-0 4
4. CCMR4 CloudSecurity 3-1-0 4
5. CCMRS5 EdgeComputing 3-1-0 4
6. CCMR6 BlockChainSecurity 3-1-0 4
7. CCMR7 HighPerformanceComputing 3-1-0 4
g CCMRS ClOUdCgigg;?ﬁ%lg%i:)mbuﬁons
9. CCMR9 CloudComputing(MOOCs)

*  MinorinFullStackDevelopment
S.NO| COURSECODE COURSENAME L-T-P | CR
1. FSMR1 UserlInterfaceDesign 3-1-0
2. FSMR2 ClientSideScripting 3-1-0
3. FSMR3 React]S 3-1-0
4 FSMR4 MEANStack(MongoDB,Express,JS,N 3-1-0 4

odeJS
5. FSMRS5 C#(..NetFramework) 3-1-0 4
6. FSMR6 WebApplicationé);:velopmentusingA 3.1-0 4
7. FSMR7 J2ME 3-1-0 4
e
s)

9. FSMR9 AdvancedPlzl/It(h)(gl(I:’g) gramming(

(R-20)
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RVR&JCCollegeofEngineering

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

MinorinElectricVehicles

S.NO| COURSECODE COURSENAME L-T-P CR

1. EVMRI1 EnergysystemsandElectricalMachines 3-1-0 4

2. EVMR2 HybridElectricVehicles 3-1-0 4

3. EVMR3 Plug—inElectricVehicles 3-1-0 4

4. EVMR4 Electricvehiclepowertrain 3-1-0 4

5. EVMRS Autotronics 3-1-0 4

6. EVMR6 BMS&Chargingstations 3-1-0 4
e MinorinVLSI

S.NO| COURSECODE COURSENAME L-T-P CR
1. VLMRI1 HDLProgramming 3-1-0 4
2. VLMR2 SystemVenlogandUVM 3-1-0 4
3. VLMR3 SynthasisandFormalVerification 3-1-0 4
4. VLMR4 DesignforTestability 3-1-0 4
5. VLMRS PhysicalDesignFundamentals 3-1-0 4
6. VLMR6 AdvancedPhysicalDesign 3-1-0 4
¢ MinorinSafetyEngineering

S.NO| COURSECODE COURSENAME L-T-P | CR
1. SEMR1 SafetyManagement 4-0-0 4
2. SEMR?2 ChemicalProcessSafety 4-0-0 4
3. SEMR3 HazardldentificationandRisk A 4-0-0 4

ssessment
4. SEMR4 FireTechnology 4-0-0 4
5. SEMRS5 EnvironmentalSafety 4-0-0 4
6. SEMRS SafetyinPetroleumandPetrochemicalln 4-0-0 4
dustries

(R-20)
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RVR&JCCollegeofEngineering (R-20)

DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

SemesterI(Firstyear)

CS/IT111 Mathematics-I L P
C30 3

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Tofamiliarizetheprospectiveengineerswithtechniquesinbasiccalculusandlinearalgebra.

2. It aims to equip the students with standard concepts and tools at an intermediate
toadvanced level that will serve them well towards tackling more a level of
mathematics andapplicationsthattheywouldfindusefulintheirdisciplines.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Evaluatecertainimproperintegralsapartfromsomeotherapplicationstheywillhaveabasicu
nderstandingofBetaandGammafunctions.

2. ApplyRole’'stheoremwhichisfundamentalapplicationofanalysistoEngineeringproblems.

3. SolveproblemsrelatedtolinearalgebraincludinglineartransformationsinaC
omprehensivemanner

4. FindMatrixEigenvaluesandknowdiagonalizationandorthogonalization.

CourseContent:
UNITI TextBook-1 15Periods

Evolutes and Involutes, Evaluation of improper integrals: Integrals without infinite limits
ofintegration, Beta function, Gamma function, Relation between beta and gammafunctions
(withoutproof)Applicationsofdefiniteintegralstoevaluatesurfaceareasandvolumesofrevolutions.

UNITII TextBook-1 15Periods

Rolle’s theorem (without proof), Lagrange’s mean value theorem (without proof), Taylor’s
andMaclaurin series, Sequences, Series, Series of positive terms, Convergence tests:
Comparison test(limitform)D’Alembert’sratiotest,Raabe’stest forconvergence.

UNITIII TextBook-2 15Periods

Vectors:additionandscalarmultiplication,lineardependenceandindependenceofvectors.

Vector space, basis, dimension; Linear transformations (maps), range and kernel of a linear
map,rank and nullity, Inverse of a linear transformation, rank nullity theorem, composition of
linearmaps, Matrixassociatedwithalinearmap.

UNITIV TextBook-2 15Periods

Characteristicequation,Figenvaluesandeigenvectors,symmetric,skew-
B.Tech/CSE/2020-2021 Pagel7
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DepartmentofComputerScience&EngineeringR
20RegulationsB.Tech.(CSE)

symmetric,andorthogonalMatrices, Eigenbasis, Diagonalization ;Innerproductspaces,Gram-
Schmidtorthogonalization.

Learning Resources:
TextBooks:
1. B.S.Grewal,"HigherEngineeringMathematics”,KhannaPublishers,42"edition.

2. V.Krishnamurthy,V.P.Mainraand].L.Arora,AnintroductiontoLinearAlgebra
,AffiliatedEast—Westpress,Reprint2005.

ReferenceBooks:
1. G.B.ThomasandR.L.Finney,CalculusandAnalyticgeometry,Pearson,2002.

2. D.Poole,LinearAlgebra:AModernIntroduction,2ndEdition,Brooks/Cole,2005.
3. E.Kreyszig,"AdvancedEngineeringMathematics”,JohnWiley&Sons,2006.
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CS/IT112 EngineeringPhysics L P
cC3 o0 3

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. Introducetheconceptofelectronmotioninperiodicpotentialsandclassificationofsolids,ba
nd formationbylearningtheprerequisitequantumphysics.

2. ExplainthediodeequationandformationofP-Njunctionfromthebasicsofsemiconductors.

3. IntroduceinteractionofradiationwithbulksemiconductorsandtherelevantOptoelectronic
deviceswithenergybanddiagrams.

4. Explain the applications of devices in low dimensional materials by understanding
thedensity of states and experimental techniques to be used for measurement of
transportproperties.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Demonstratethenecessityofperiodicalpotentialsandconditionsforexplainingtheproperti
esandbandformationwiththehelpofquantumphysics.

2. ExplainthetheoryofP-Njunctiondiodefromthebasicsofsemiconductorconcepts.

3. ExplainthetheoryandapplicationofOptoelectronicdevices.

4. Describemeasuringtechniquesemployedintransportphenomenaandvariationofproperti
esinlowdimensions.

CourseContent:
UNITI Co1 15Periods

Principles of Quantum Mechanics:Wave nature of particles, de Broglie's hypothesis,
Davissonand Germer's experiment, Time dependent and Time independent Schrodinger
wave equations,Physical significance of wave function, Uncertainty principle, single slit
experiment. Particle in aboxandextensionto3Dbox(qualitativetreatmentonly).

Electron Theory of Metals: Salient features of Free electron theory, Fermi - Dirac
distributionfunction, Fermi level, Density of States, Bloch wave function, Kronig-Penney
model, E-k curves,Brillouin zones, Effective mass, Degrees of freedom, Distinction of metals,
semiconductors andinsulators.Conceptofhole,Energybandformationinsolids.

UNITII C02 15Periods

Semiconductor Physics: Intrinsic and extrinsic semiconductors, Dependence of Fermi
level oncarrier-concentration and temperature (equilibrium carrier statistics), Carrier
generation andrecombination, Carrier transport: diffusion and drift, drift and diffusion
equations, Einstein'srelation,P-Njunctionformation,diodeequation,Halleffectandapplications.

UNITIII Co3 15Periods
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Lasers and Optoelectronic Devices: Direct and Indirect band gap semiconductors,
Light-semiconductor interaction: Optical transitions in bulk semiconductors: absorption,
spontaneousemission,andstimulatedemission, Opticallossandgain; Densityofstatesforphotons,
Semiconducting laser, Homo and Hetero structure lasers with band diagrams,
characteristics oflaserandLED,PINdiode,Solarcell, workingprincipleandcharacteristics.

UNITIV Cco4 15Periods

Low Dimensional Structures and Measuring Techniques: Density of states in 2D, 1D
andOD (qualitatively). Practical examples of low-dimensional systems such as quantum wells,
wires,and dots. Four-point probe and Van der Pauw measurements for carrier density,
resistivity andHallmobility, Hot-pointprobemeasurement,capacitance-
voltagemeasurements, ParameterextractionfromDiodel-Vcharacteristics.

Learning Resources:

TextBook:

1. M.N.Avadhanulu,P.G.Kshirasagar-
ATextbookofEngineeringPhysics,S.Chand&CompanyLtd., 2018.

ReferenceBook(s):

1. DonaldA.Neeman-
SemiconductorPhysicsandDevice:BasicPrinciple(Fourthedition), TMH,
2012.

2. 1.Singh,SemiconductorOptoelectronics:PhysicsandTechnology,McGraw-
HillInc.(1995).

3. B.E.A.SalehandM.C.Teich,FundamentalsofPhotonics,JohnWiley&Sons,In
c.,(2007).

4. S.M.Sze,SemiconductorDevices:PhysicsandTechnology,Wiley(2008).

5. A.YarivandP.Yeh,Photonics:OpticalElectronicsinModernCommunications, Oxf
ordUniversityPress,NewYork(2007).

6. P.Bhattacharya,SemiconductorOptoelectronicDevices,PrenticeHallofIndia(1997).

WebResources:

1. Onlinecourse:"SemiconductorOptoelectronics'byMRShenoyonNPTEL.
2. Onlinecourse:"OptoelectronicMaterialsandDevices"byMonicaKatiyarandDeep
akGuptaonNPTEL.

1
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CS/IT113 BasicElectrical&ElectronicsEngineering

wo

CourseObjectives:
Themainobjectivesofthiscourseare:

1. Tointroducefundamentallaws,basicelectricalelements,sourcesandtheircharacteristics.
2. TodeveloptheabilitytoapplycircuitanalysistoACcircuits.

3. ToknowtheprincipleofoperationandcharacteristicsofDiodeandtransistors.

4. Toacquireknowledgeonfeedbacktopologiesandoscillators.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Analyseconceptsofbasicelectricalcircuitsandbatteries.

2. SolveproblemsonACcircuits.

3. DescribetheprincipleofoperationandcharacteristicsofDiodeandtransistors.
4. Summarizefeedbacktopologiesandoscillators.

CourseContent:
UNITI TextBooks—1&2 Co1 16Periods

DCCircuits:Batteries:Lead-acid, Nickel-iron,Nickel-
Cadmiumbatteries(Operationonly).Elementary calculations for energy consumption. DC
Circuits: Electrical circuit elements (R, L
andC),voltageandcurrentsources,Kirchhoffcurrentandvoltagelaws,analysisofsimplecircuitswith
dcexcitation.Superposition, TheveninandNortonTheorems.

UNITII TextBooks—1&2C02 16Periods

ACCircuits: Representationofsinusoidalwaveforms, peakandrmsvalues,phasorrepresentation.An
alysis of single-phase ac circuits consisting of R, L, C, RL, RC, RLC combinations (series
andparallel),realpower,reactivepower,apparentpower,powerfactor. Threephasebalancedcircuit
s,voltageandcurrentrelationsinstaranddeltaconnections(balancedloadsonly).

UNITIII TextBook-2 C0o3 16Periods

SemiconductorDiodes:Semiconductordiode,Zenerdiode, Half-WaveRectifier, Full-
Waverectifier,Clippersand Clampers.

BipolarJunctionTransistor: Transistoroperation,Commonbaseconfiguration,Commonemittercon
figuration,Commoncollectorconfiguration.

UNITIV TextBook—2,ReferenceBook-4 Co4 16Periods
Amplifiers:Needofbiasing, Thermalrunaway, Typesofbiasing-fixedbias, collectorbasebias, self-

bias.FeedbackandOscillatorCircuits: Feedbackconcepts, feedbackconnectiontypes, Barkhausenc
riteria,Phase-Shiftoscillator, Wienbridgeoscillator, Hartleyoscillator, Colpittsoscillator.
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Learning Resources:

TextBooks:

1. SudhakarandShyamMohanSP,"CircuitsandNetworks:AnalysisandSynthesis”, 5"Editi
on,TMH, 2017.

2. M.S.Sukhija, T.K.Nagasarkar,“BasicElectrical&ElectronicsEngineering”,Oxfordpress,
2012.

ReferenceBooks:

1. V.K.Mehta,"PrinciplesofElectricalEngineeringandElectronics”,S.Chand,2010.

Mahmood Nahvi and Joseph Edminister, Electric Circuits, 5™"Edition, Schaum'’s

outlineseries, TMH, 2017.

S.Salivahanan,A.Vallavaraj,"ElectronicDevicesandCircuits”, TMH,2011.

4, RobertBoerstad,LouisNasheIsky,“ElectronicDevicesandCircuitTheory”,10thEdition,P
earson, 2010.

w
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CS/IT114 ProgrammingforProblemSolving L P
cC30 3

CourseObjectives:

Themainobjectivesofthiscoursearetointroduce:
1. BasicproblemsolvingprocessusingFlowChartsandalgorithms.
2. BasicconceptsofcontrolstructuresinC.
3. Conceptsofarrays,functions, pointersandDynamicmemoryallocationinC.
4. Conceptsofstructures,unions,filesandcommandlineargumentsinC.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Developalgorithmsandflowchartsforsimpleproblems.

2. UsesuitablecontrolstructuresfordevelopingcodeinC.

3. Designmodularprogramsusingtheconceptsoffunctionsandpointers.

4. Developcodeforcomplexapplicationsusingstructuresandfilehandlingfeatures.
CourseContent:
UNITI 15Periods

Introductory Concepts: Block Diagram of Computer, Computer Characteristics, Hardware
vsSoftware, how to Develop a Program, Software Development Life Cycle, Structured
Programming, TypesofProgrammingLanguages, IntroductiontoCprogram,ProgramCharacteristics

IntroductiontoCProgramming:Characterset,IdentifiersandKeywords, Datatypes,Constants, t
ype qualifiers,Declarationandlnitializationofvariables.

Operators&Expressions:ArithmeticOperators,UnaryOperators,RelationalandLogicalOperators
,AssignmentOperators,ConditionalOperator, Input/Outputfunctions.

UNITII 15Periods

ControlStatements:Branching,Looping,NestedControlStructures,SwitchStatement, BreakState
ment,continue Statement,andGotoStatement.

Arrays:DefininganArray,ProcessinganArray, MultidimensionalArrays&Strings.
UNITIII 15Periods

Functions:DefiningaFunction,AccessingaFunction,Functionprototypes,PassingArgumentstoaFu
nction,PassingArraystoFunctions,Recursion,StorageClasses.

Pointers: Fundamentals, Pointer Declarations, Passing Pointers to a Function, Pointers and
Arrays,Dynamicmemoryallocation,OperationsonPointers,ArraysofPointers
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UNITIV 15Periods

StructuresandUnions:DefiningaStructure,ProcessingaStructure,User-

DefinedDataTypes,StructuresandPointers,PassingStructurestoFunctions, Self-
ReferentialStructures,Unions.

FilesHandling:OpeningandClosingaDataFile,ReadingandWritingaDataFile, ProcessingaDataFile

,Unformatted DataFiles,AccessingtheFileRandomly.Commandlinearguments,C-
preprocessordirectives.

Learning Resources:

TextBook:

1. ProgrammingwithC(Schaum's Outlines)byByronGottfried, Third
Edition, TataMcGraw-Hill.

ReferenceBooks:

1. ProgramminginCbyStephenG.Kochan,FourthEdition,Pearson

2. CCompleteReference,HerbertSheildt, TMH.,2000.

3. ProgrammingwithCbyKRVenugopal&SudeepRPrasad, TMH.,1997.
4

. TheCProgrammingLanguagebyBrianW.Kernighan&DennisM.Ritchie,SecondEditi
on,Prentice Hall.

5. AStructuredProgrammingApproachUsingCbyBehrouzA.Forouzan,RichardF.Gilbe
rg, ThirdEdition,Cengage2007.

WebReferences:

1. http://cprogramminglanguage.net/

http://lectures-c.blogspot.com/
http://www.coronadoenterprises.com/tutorials/c/c_intro.htm
http://vfu.bg/en/e-Learning/Computer-Basics--computer_basics2.pdf

Hwn
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CS/IT151 EngineeringPhysicsLab L P C

CourseObjectives:

TheaimandobjectiveoftheLabcourseonPhysicsistointroducethestudentsofB.Tech.classtothefor

malstructureofPhysicssothattheycanusetheseinEngineeringaspertheirrequirement.

1. Tofamiliarizethestudentswithelectronicmeasuringinstrumentsandmeasurevariousparamete
rsoftheopticalcomponents.

2. Design/problemsolvingskills, practicalexperiencearedevelopedthroughlaboratoryassignmen
tswhichprovideopportunitiesfordevelopingteaminmultidisciplinaryenvironments.

3. To understand the general, scientific concepts and a wide idea on various
components&instrumentsrequiredfortechnology.

CourseOutcomes:

Attheendofthecourse,thestudentwillbeto:

UseCRO, Functiongenerator, Spectrometerformakingmeasurements.
Testtheopticalinstrumentsusingprinciplesofinterferenceanddiffraction.

Carryingoutprecisemeasurementsandhandlingsensitiveequipment.
Drawconclusionsfromdataanddevelopskillsinexperimentaldesign.

HwnNe=

ListofExperiments:

MeasurementsusingVernierCalipers,ScrewGaugeandSpherometer.
Newton’srings-Measurementofradiusofcurvatureofplano-convexlens.

DeterminationofEnergybandgapofaSemiconductor.
Opticalfibers—DeterminationofNumericalAperture.
Diffractiongrating-MeasurementofwavelengthsusingSpectrometer.
MagneticfieldinHelmholtzcoil.

PhotoVoltaicCell-Determinationoffillfactor.
SeriesLCRresonancecircuit-DeterminationofQ—factor.
Fourprobemethodapparatusformeasurementsofresistivityandconductivity
10 Determinationofwavelengthsusingdiffractiongrating

11. Variationofmagneticfieldalongtheaxisofacircularcurrentcarryingcoil

12. CareyFoster’sbridge—-DeterminationofSpecificResistance

©PNDU A WN

ReferenceBook:

PhysicsLabManual:RVR&JICCE,Guntur

Note:Aminimumof10(Ten)experimentshavetobeperformedandrecordedbythecandidatetoattai
neligibilityforSemesterEndPracticalExamination.
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CS/IT152 BasicElectrical&ElectronicsEngineeringLab L P C
0 3 15

CourseObjectives:

Themainobjectivesofthislabcourseareto:
1. Toconductexperimentsonelectricalcircuits.
2. Todesignexperimentalsetupsfortheorems.
3. TolearnDiodecharacteristics,andbasicdiodeapplicationsasrectifiersandregulators.
4. TolearnBJTcharacteristicsandOscillators.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Getanexposuretocommonelectricalcomponentsandtheirratings.
Makeelectricalconnectionsbywiresofappropriateratings.
Usecommonelectricalmeasuringinstruments.
Verifythenetworktheorems.
DesignZenervoltageregulatortomeetthespecifications.
VerifypopularBJTapplicationsexperimentally.

ouhiN=

Listofexperiments/demonstrations:

1. Familiarization of Electrical Installations and Electrical Testing Equipment: Miniature
circuitbreakers (MCBs), Moulded Case Circuit Breakers (MCCBs), Earth-leakage circuit
breakers (ELCBs),Fuses, TypesofWires, WireGauges,continuitytest, megger,CablesandEarthing.
2. Basicsafetyprecautions.Introductionanduseofmeasuringinstruments—
voltmeter,ammeter,wattmeter, multi-meter,oscilloscope, measurementofbasicparameters.

3. VerificationofkKVLandKCL.

4. VerificationofSuperpositionTheorem.

5. VerificationofThevenin'sTheorem.

6. VerificationofNorton'sTheorem.

7. Determinationofchokecoilparameters.

8. CharacteristicsofSilicon,Germaniumdiodes.

9. CharacteristicsofZenerdiode.

10. HalfWaveRectifierandFullWaveRectifier.

11. TransistorCharacteristicsinCEconfiguration.

12. CharacteristicsofFET.

13. Self-Biascircuit.

14. WeinBridgeOscillator.

15. Colpitt'sOscillator.

Note:Aminimumof10(Ten)experimentshavetobePerformedandrecordedbythecandidatetoattai
neligibilityforSemesterEndPracticalExamination.
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CS/IT153 EngineeringGraphics&DesignLab L P (o

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Exposethestudentstostandardsandconventionsfollowedinpreparationofengineeringdra
wings.

2. Makethemunderstandtheconceptsoforthographicandisometricprojections

3. Developtheabilityofconveyingtheengineeringinformationthroughdrawings.

4. Makethemunderstandtherelevanceofengineeringdrawingtodifferentengineeringdomain
S.

5. Developtheabilityofproducingengineeringdrawingsusingdrawinginstruments.

6. Enablethemtousecomputeraideddraftingpackagesforthegenerationofdrawings.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Demonstrate engineering drawing as per BIS conventions mentioned in the relevent
code.
Illustrate the principle and projection of planes.
Determine the solids and surface models in varying positions.
Analize the isometric views of simple objects and convert to orthogaphic views.

i AN

Design 2d and 3D drawings using CAD software.

CourseContent:

(UNITItolV
shallbetaughtinconventionaldrawingmethodandUnitVshallbetaughtwiththeaidofcomputer)
UNITI

General:

PrinciplesofEngineeringGraphicsandtheirsignificance, usageofdrawinginstruments, lettering.
Conicsections:ConstructionofEllipse,Parabola,HyperbolaandRectangularHyperbola.(General
methodonly)

Curves:Cycloid, Epicycloid,HypocycloidandInvolute;andScales

UNITII

MethodofProjections:Principlesofprojection-

Firstangleandthirdangleprojectionofpoints, Projectionofstraightlinesinclinedtobothplanes. Tracesoflines.
Projectionsofplanes:Projectionsofplanesinclinedtoboththe

planes, projectionsonauxiliaryplanes.

UNITIII

ProjectionsofRegularSolids:Projectionsofsolids(Prism,Pyramid,CylinderandCone)withvaryi
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ngpositions.

Sections of Solids: Sections of Prisms, Pyramids, cylinders and Cones. True shapes of
sections.(Limitedtothecuttingplaneperpendiculartoone oftheprincipalplane).

Development of surfaces:Development of surfaces of Right Regular Solids - Prism,
Pyramid,Cylinder and Cone; Draw the sectional orthographic views of geometrical solids,
objects fromindustryanddwellings(foundationtoslabonly)

UNITIV

IsometricProjections:PrinciplesofIsometricProjection-
IsometricScale,IsometricViews,Conventions;IsometricViewsoflines,Planes, SimpleandcompoundSolids.
OrthographicProjections:ConversionofpictorialviewsintoOrthographicviewsandVice-
versa.(Treatmentislimitedtosimplecastings).
PerspectiveProjections:IntroductiontoPerspectiveProjection.

UNITV

Over view of Computer Aided drafting (AutoCAD): Introduction, starting and
customizingAutoCAD screen, usage of different menus, toolbars (drawing, editing,
dimension, text, objectproperties.etc), tabs (Object, snap, grid, polar, ortho, otrack.etc.) and
command prompt. Settingunits, limits, layers and viewports (Isometric, Top, Front, back,
etc.). 2D drawings of
variousmechanicalandstructuralcomponents, electricalandelectroniccircuits.OrthographicandIs
ometricviewsofmechanicalcastingsandsimplestructures.

Learning Resources:

TextBook:
1. BhattN.D.,PanchalV.M.&IngleP.R.,(2014),EngineeringDrawing,CharotarPublishi
ngHouse.
ReferenceBooks:
1. Shah,M.B.&RanaB.C.(2008),EngineeringDrawingandComputerGraphics,Pearso
nEducation

2. AgrawalB.&AgrawalC.M.(2012),EngineeringGraphics, TMHPublication

3. Narayana,K.L.&PKannaiah(2008), TextbookonEngineeringDrawing,ScitechPubli
shers

4. (Correspondingsetof)CADSoftwareTheoryandUserManuals
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CS/IT154 ProgrammingforProblemSolvingLab L P C

0 3 15

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. BasicproblemsolvingprocessusingFlowChartsandalgorithms.
2. BasicconceptsofcontrolstructuresinC.
3. Conceptsofarrays,functions, pointersandDynamicmemoryallocationinC.

4. Conceptsofstructures,unions,filesandcommandlineargumentsinC.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Write the C code for a given algorithm.

Implement Programs with pointers , arrays and Dynamic Memory Allocation
Write programs that perform operations using derived data types.

Develop programs to work with files

hPwnNE

ListofExercises/Activities:

1. a) Evaluate the arithmetic expression and display its solution

)X=((@a-b/c*d+e)*(f+q))

ii)Y=8.8(a+b)/(g+h*c/d-e%f)

i) R=(2v+6.22(c+d))/(g+V)
b) Write a C Program to exchange two numbers without temporary variable using Arithmetic, bit —
wise operators.

2. a) Write a program in C which is a Menu-Driven Program to compute the perimeter and area of
the various geometrical shapes (Square, Rectangle, Triangle, and Circle).

b) Develop a C Program which counts the number of positive and negative numbers separately and
also compute the sum of them.

c¢) Design a C program to print the sequence of numbers in which each number is the sum of the
three most recent predecessors. Assume first three numbers as 0, 1, and 1.

3. a) Write a program in C to display the n terms of harmonic series and their sum. 1 + 1/2 + 1/3 +
1/4 + 1/5 ... 1/n terms

b) Implement the C program which computes the sum of the first n terms of the series sum =1 -3
+ 5 -7 49 ¢) Design an algorithm and implement using a C program which finds the sum of the
infinite series 1 —x2 /2! + x4 /4! — x6 /6! + ....

4. a) Design a C program which determines the numbers whose factorial values are between 5000
and 32565.

b) Implement a C program which converts a hexadecimal, octal and binary number to decimal
number and vice versa.

¢) Develop a C Program to determine given number is strong or not.

d) To print the four patterns using nested loops

5. Develop a menu driven program to compute statistical parameters (using one — dimensional array
with functions):
a) Mean
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b) Median
¢) Variance
d) Standard deviation

€).Quit

6. Develop A menu driven program with options (using one -Dimensional array with functions):
(a) To insert an element into array

(b) To delete an element

(c) To print elements

(d) To remove duplicates e) Quit

7. A menu driven program with options (using two dimensional array with functions)
()To compute A+B
(i) To compute A x B
(iii) To find transpose of matrix A Where A and B are matrices. Conditions related to size to be tested

8.A menu driven program with options (using Two-dimensional Character arrays and functions)
(i) To insert a student name

(ii) To delete a name

(iii) To sort names in alphabetical order

(iv) To print list of names

9. Develop A menu driven program with options (using Dynamic memory allocations function with
pointers):

(a) To insert an element into array

(b) To delete an element

(c) To print elements

(d) To remove duplicates

(e) Quit

10. Develop A menu driven program with options (using Dynamic memory allocations function with
Array of pointers):

(a) To find transpose of matrix A

(b) Upper Triangle of a Matrix

(c) To print elements

(d) Lower Triangle of a Matrix

(e) Quit

11. Develop A menu driven program with options (using Structures with functions): Create Structure
with Complex tag name and its members are real and img with float types.

(a) Complex Numbers Addition

(b) Complex Numbers subtraction

(c) Complex Numbers Multiplication

(d) Quit

12.i) Implement a program in C to append multiple lines at the end of a text file.(using sequential file
functions)
i) Implement a program in C to copy a file in another file (using command-line arguments).
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CS/ITMC1 ConstitutionofIndia L P
C20 O

CourseObjective:
ToprovidebasicinformationaboutIndianConstitution.
CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Understand the significance of many provisions of the Constitution as well as to
gaininsight into their back ground.They will also understand number of
fundamentalrightssubjecttolimitationsinthelightofleadingcases.

2. Study guidelines for the State as well as for the Citizens to be followed by the
State
inthematterofadministrationaswellasinmakingthelaws.Italsoincludesfundamentaldu
tiesoftheIndianCitizensinPartIVA(Article51A).

3. UnderstandadministrationofaState,thedoctrineofSeparationofPowers.

4. Know how the State is administered at the State level and also the powers
andfunctionsofHighCourt.

5. Understand special provisions relating to Women empowerment and also
children. ForthestabilityandsecurityoftheNation,EmergencyProvisionarelustified.

6. Understand election commission as an independent body with enormous powers
andfunctionstobefollowedbothattheUnionandStatelevel. Amendmentsarenecessary,
onlymajorfewamendmentshavebeenincluded.

CourseContent:

UNITI 10Periods
Preamble to the Constitution of India Domicile and Citizenship. Fundamental rights under
PartllI,LeadingCases.RelevanceofDirectivePrinciplesofStatePolicyunderPart-1V,IV-
AFundamentalduties.

UNITII 10Periods
Union Executive - President, Vice-President, Prime Minister, Union Legislature - Parliament
andUnion Judiciary - Supreme Court of India. State Executive - Governors, Chief Minister,
StatelegislatureandHighCourt.

UNITIII 10Periods

SpecialConstitutionalProvisionsforScheduledCastersandTribes,WomenandChildrenandBackwar
dClasses,EmergencyProvisions.

UNITIV 10Periods

Electoral process, Centre State Relations (Amendment Procedure,42nd,44th,74th,76th,
86thand91*Constitutionalamendments).
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Learning Resources:

TextBook:
1. DurgaDasBasu,IntroductiontotheConstitutionofIndia"(studentedition)Prentice-
HallEEE, 19th/20thEdition,2001.

ReferenceBooks:

1. M.V.Pylee,"AnIntroductiontoConstitutionofIndia",VikasPublishing,2002.
B.Tech.(EC)/R-18/2018-201%rintedthroughwebon30-04-201914:19:43 Page1/2

2. BrijKishoreSharma,"IntroductiontotheConstitutionofIndia",PHI,LearningPvt.Ltd.,Ne
wDelhi,2011.
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SemesterII(Firstyear)

CS/IT121 Mathematics-II L

C30
CourseObjectives:

The objective of this course is to extend concepts developed in Calculus to functions of
severalvariables of multivariable calculus and ordinary differential equations and to develop
studentunderstandingandskillsinthetopicnecessaryforitsapplicationstoscienceandengineering.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
Optimizefunctionsofseveralvariablesessentialinmanyengineeringproblems’.
Evaluatedoubleandtripleintegralsandfindareasandvolumes.

Conceptslikedivergence,curlinintegrationofvectorfunctions.
Solvedifferentialequationswhichmodelphysicalprocesses.

PN

CourseContent:
UNITI 15Periods
Multivariable Calculus: Limit, continuity and partial derivatives, total

derivativeMaxima,minimaandsaddlepointsoftwovariables,MethodofLagrangemultip
liers

UNITII 15Periods
Multiple Integrals: Double integrals (Cartesian and polar), change of order of integration,
changeof variables (Cartesian to polar), area by double integration, triple integrals, volume
by tripleintegrals.

UNITIII 15Periods

Scalarandvectorpointfunctions,Gradient, directionalderivative,divergenceandcurl,delappliedtwi
ce to point and product of point functions (without proofs) Vector integration: line
integral,surface and volume integrals, Green’s theorem (without proof), Stoke’stheorem
(without proof),Gaussdivergencetheorem(withoutproof)

UNITIV 15Periods
First order ordinary differential equations: Linear, Bernoulli and exact equations Second

orderordinarylinearequations: Solutionbymethodofvariationofparameters,Cauchy’sequation,Po
werseriessolutions;Legendrepolynomials, Besselfunctionsofthefirstkindandtheirproperties

Learning Resources:
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TextBook:
1. B.S.Grewal,HigherEngineeringMathematics,KhannaPublishers,42"edition.
ReferenceBooks:
1. N.P. Bali and Manish Goyal,A textbook of EngineeringMathematics,
LaxmiPublications,Reprint,2010.
2. E.Kreyszig,"AdvancedEngineeringMathematics”,JohnWiley&Sons,2006.
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CS/IT122 EngineeringChemistry L P
cC3o 3

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. Todevelopconceptsinvolvedinmolecularstructure,intermolecularforcesandmakethemu
nderstandthechemistrybehindelectrochemicalenergysystems.

2. ToacquireknowledgeonthechemicalconceptsinvolvedinWatertreatmentandCo
rrosion.

3. Studentshallknowaboutthemajororganicreactionsandendproductslikeconductingpol
ymers.

4. Learnanalyticalmethodsusefulincharacterizationofcompounds.

Courseoutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Identifystablecomplexesandsuitableelectrochemicalenergysystemsforendusage.
Applyhisknowledgeforeffectivewatertreatmentandcorrosionprevention.
Identifychemicalreactionsthatareusedinthesynthesisofmoleculesandpolymers
Distinguishtherangesoftheelectromagneticspectrumandcharacterizeagivenc
ompoundusinganalyticaltechniques.

s =

CourseContent:
UNITI co1 15

PeriodsMolecularstructure,IntermolecularforcesandEnergysystems:
Crystalfield theory-salientfeatures, energy leveldiagrams-tetrahedral and
octahedralcomplexes, crystalfieldstabilizationenergiesandmagneticproperties.

Ionic,dipolar,VanderWaal'sinteractionandHydrogenbonding, criticalPhenomena-
Andrew’sisothermsofCO,,derivationofcriticalconstantsfromVanderWaal'sequation.

Electrode potential, electrochemical series, Nernst equation and its applications. Batteries-
Primary(Drycell)andsecondary(Leadacid),Lithiumbattery(Li-MnQO,)-advantages, Fuelcell(H,-
O.cell).

UNITII Co2 15

PeriodsWaterChemistryandCorrosion:

Water Chemistry-WHO standards, Municipal water Treatment-Removal of suspended
Impurities-Sedimentation,Co-agulationandFiltration-

Disinfectionofwaterbychlorine, Breakpointchlorination,DEchlorination, Purificationbyion-
exchangemethodandreverseosmosis.
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Corrosion-

Introduction, Electrochemicaltheoryofcorrosion,galvaniccorrosion, differentialaerationcorrosion,
Factors-temperature, pH,overvoltage.Cathodicprotectionbysacrificialanodic
methodandimpressedcurrentmethod.Electroplating(Cu), Electrolessplating(Ni).

UNITIII Co3 15

PeriodsOrganicReactionsandPolymers:
TypesoforganicReactions-Substitution(SN;andSN,),Elimination(E;andE,),Addition-
Markownikoff’s rule and anti-Markownikoff’s rule, Cyclisation (Diel's Alder reaction),
Synthesis ofaspirin.

Polymers-Functionality, DegreeofPolymerization, Tacticity-
Additionandcondensationpolymerization,RelationshipbetweenStructureandPropertiesofpolyme
rs(Strength, Crystallinity, Elasticity, PlasticDeformation, Glasstransitiontemperature(T,)),Factors
affectingT,.

Conducting polymers: Introduction, Examples, General applications, Mechanism of
conduction inpolyacetylene.

UNITIV co4 15

PeriodsSpectroscopictechniquesanditsapplications:

Beer-Lambert'slaw, limitations,colorimetricdeterminationoffFe(III)
UV-VISspectroscopy—electronictransitions, shifts-blueandred, Blockdiagram-
briefintroductionofcomponents, Applications—purityanddifferentiationofconjugatedandnon-
conjugateddienes.

IRSpectroscopy—conditiontobelRactive,vibrationalmodesof-AB,,Blockdiagram-
briefintroductionofcomponents, IRspectrumofCO,andH,Omolecules,Generalapplications.Fluore
scenceanditsapplicationsinmedicine.

Learning
Resources:Te
xtBooks:

1. EngineeringChemistry,P.C.JainandMonicaJain, 16"edition, DhanpatRaiPublishingComp
any.
2. WileyEngineeringChemistry,2"edition, WileyIndiaPrivateLimited.

ReferenceBooks:
1. UniversityChemistry,BruceH.Mahan,3rdedition,NarosaPuinshingHouse.
2. Atextbookof
Engineeringchemistry,ShashiChawla, 3"edition,DhanpatRaiPublishingCompany.

WebReferences:
1. EngineeringChemistry(NPTELWebBookbyB.L. Tembe,Kamaluddin&M.S.Krishnan).

2. http://www.powerstream.com/BatteryFAQ.html#lec.
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CS/IT123 DigitalElectronics L P
c3o 3

CourseObjectives:

Themainobjectivesofthiscourseareto:

Knowtheconceptsofdifferentnumbersystems, conversionsandfunctionalityoflogicgates.

Toanalyseanddesigncombinationallogiccircuits.

Toanalyseanddesignsequentiallogiccircuits.
Understandprogrammablelogicdevices.

o=

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Demonstratetheknowledgeinnumbersystems,Booleanalgebra,Combinational,sequentia
Icircuits,ProgrammablelogicdevicesandLogicfamilies.

2. AnalyseandDesignvariouscombinationalCircuits.

3. AnalyseandDesignvarioussequentialCircuits.

4. ImplementcombinationalcircuitfunctionalitywithProgrammablelogicdevices.

CourseContent:
UNITI C01,C02,C03,C04 12Periods

DigitalSystems:DigitalSystems, BinaryNumbers, Number-
BaseConversions,OctalandHexadecimalNumbers,complements,signedbinaryNumbers.
Codes:BCD,excess—3,Gray.

Boolean Algebra & Logic Gates:Basic Definitions, Axiomatic Definition of Boolean
Algebra,Basic theorems and Properties of Boolean Algebra, Boolean functions, Canonical and
StandardForms,DigitalLogicgates.
Gate-LevelMinimization: TheMapMethod, Four-VariableK-Map, Five-VariableK-
Map,Productofsumssimplification, Don't-Careconditions, NANDandNORimplementation.

UNITII C01,C02,CO3 12Periods
CombinationalLogic:CombinationalCircuits,AnalysisProcedure, Designprocedure,Halfadder,
Full adder, Half subtractor, Full subtractor, Carry look ahead adder, Magnitude
comparator,Encoders,Decoders,Multiplexers, Demultiplexers.

UNITIII C01,C02,CO3 12Periods

Synchronous and sequential Logic: Sequential circuits, Latches, Flip-Fops, Analysis of
clockedSequentialcircuits,StateReductionandAssignment, DesignProcedure.

UNITIV C01,C04 12Periods

RegistersandCounters:Registers,ShiftRegisters,RippleCounters,SynchronousCounters.
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ProgrammableLogicDevices:ProgrammableRead-
OnlyMemory,ProgrammableLogicArray,ProgrammableArrayLogic.

Learning Resources:

TextBook:
1. M.MorrisMano,DigitalDesign, 3rdEdition,PearsonEducation,2009
ReferenceBooks:

1. Z.Kohavi-SwitchingandFiniteAutomataTheory,2ndEditionTataMcGrawHill.
2. R.P.Jain-Moderndigitalelectronics,4thEdition,McGrawHill.

WEBRESOURCES:

1. http://nptel.ac.in/courses/117105080/3
2. http://ocw.mit.edu/courses/electrical-engineering-and-computer-

i 6-111-introductory
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CS/IT124 EnglishforCommunicationSkills

CourseObjectives:

Themainobjectivesofthiscourseareto:

1.

3.
4.

Toenablestudents,improvetheirlexicalandcommunicativecompetenceandtoequipSt
udentswith oralandwrittencommunicationskills.
TohelpstudentsunderstandandlearnthecorrectusageandapplicationofGrammarPri
nciples.
Togetthemacquaintedwiththefeaturesofsuccessfulprofessionalcommunication.
Toenablestudents,acquirevariousspecificfeaturesofeffectivewrittencommunication.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1.

2.

3.

4.

Utilize vocabulary effectively and meaningfully across diverse communication contexts,
demonstrating proficiencycontextually.

Demonstrate competency in composing written communications, showcasing versatility in
formats and styles appropriate for professional environments.

execute grammatical principles accurately and effectively in both spoken and written
communication

develop advanced writing skills and implement them to achieve effective communication
objectives in professional settings.

CourseContent:
No.ofUnits NameoftheTopic COs
UNITI VocabularyBuilding:
1.1 RootwordsfromforeignlanguagesandtheiruseinEnglish Co1
12 Acquaintancewithprefixesandsuffixesfromforeignl o1
anguagesinEnglishtoformderivatives
1.3 Synonyms,Antonyms,andStandardabbreviations. COo1
1.4 Onewordsubstitutes Co1
UNITII WritingSkills
2.1 Proposalwriting C01,C02,C03
2.2 Letter-writing C01,C02,C0o3
2.3 Techniquesforwritingprecisely(Préciswriting) C01,C02,C0o3
2.4 E-mailwriting C01,C02,C0o3
UNITIII IdentifyingCommonErrorsinWriting
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3.1 Subject-verbagreement CO3
3.2 Noun-pronounagreement Co3
3.3 Articles COo3
3.4 Prepositions COo3
3.5 Tenses Co3
3.6 Redundancies Co3
UNITIV NatureandStyleofsensiblewriting
4.1 Description&Narration.(Paragraphwriting) C01,C02,C0o3
4.2 EssayWriting.(ExpositoryEssay) C01,C02,C0o3
4.3 Note-MakingandNote-Taking C01,C02,CO4
4.4 Methodsofpreparingnotes. C01,C02,C0O4

Learning Resources:

TextBook:
1.CommunicationSkills,SanjayKumarandPushpalLata, OxfordUniversityPress.

ReferenceBook(S):
1. RemedialEnglishGrammar.F.T.Wood,macmillan,2007
2. OnWritingWell,WilliamZinsser,HarperResourceBook,2001
3. StudyWriting,LizHamp-LyonsandBenHeasly, CambridgeUniversityPress,2006
4. PracticalEnglishUsage,MichaelSwan,OUP,1995Press.

1
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CS/IT125 ProgramminginPython L P
C20

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. IntroducethefundamentalsofPythonProgramminglanguage.

2. Teachstudentsprocessingoffiles, mutableandimmutabledatatypes.
3. ImpartknowledgeofObject—OrientedProgrammingusingPython

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

ExplainthefundamentalsofPythonprogramminglanguage.
Createuserdefinedfunctionstosolveproblems

Manipulatethedatastructureslists, tuples,setsanddictionaries
UseExceptionhandlingandObject— OrientedprogrammingfeaturesofPythoninsolving
realworldproblems

=

CourseContent:
UNITI

The way of the program: What is a program? Running Python, The first program,
Arithmeticoperators,Valuesand types
Variables,expressionsandstatements:Assignmentstatements, Variablenames, Expressions
andstatements, Scriptmode, Orderofoperations, Stringoperations.

Functions: Function calls, Math functions, Composition, Adding new functions, Definitions
anduses, Flow of execution, Parameters and arguments, Variables and parameters are local,
Stackdiagrams, Fruitful functionsandvoid functions, Whyfunctions.
Conditionalsandrecursion:Floordivisionandmodulus,Booleanexpressions,Logicaloperators,
Conditionalexecution,Alternativeexecution,Chainedconditionals,Nestedconditionals,Recursion,
Stackdiagramsforrecursivefunctions, Infiniterecursion,Keyboardinput.

UNITII

Fruitfulfunctions:Returnvalues,Incrementaldevelopment, Composition,Booleanfunctions,Mor
erecursion,Checkingtypes.
Iteration:Reassignment,Updatingvariables, Thewhilestatement, break,Squareroots.
Strings:Astringisasequence, len, Traversalwithaforloop, Stringslices, Stringsareimmutable, Searc
hing,Loopingandcounting,Stringmethods, Theinoperator, Stringcomparison.
Files:Persistence,Readingandwriting, Formatoperator, Filenamesandpaths,Catchingexceptions,
Databases, Pickling, Pipes, Writingmodules,.

UNITIII
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Lists: A list is a sequence, Lists are mutable, Traversing a list, List operations, List slices,
Listmethods,Map, filterandreduce, Deletingelements, Listsandstrings,Objectsandvalues, Aliasing,
Listarguments.

Dictionaries: A dictionary is a mapping, Dictionary as a collection of counters. Looping
anddictionaries,Reverselookup, Dictionariesandlists,Memos,Globalvariables.

Tuples:Tuples are immutable, Tupleassignment, Tuples asreturnvalues,Variable-
lengthargumenttuples, Listsandtuples, Dictionariesandtuples.

UNITIV

Classes and objects: Programmer-defined types, Attributes, Rectangles, Instances as
returnvalues,Objectsaremutable,Copying.

Classes and methods: Object-Oriented features, Printing objects, The init method,
Thestrmethod, Operatoroverloading, Type-
baseddispatch,Polymorphism,Interfaceandimplementation.
Inheritance:Cardobjects,Classattributes,Comparingcards, Decks, Printingthedeck,Add, re
move,shuffleandsort, Inheritance, Dataencapsulation.

Learning Resources:
TextBook:

1. ThinkPython:HowtoThinkLikeaComputerScientist,AllenDowney,GreenTeaPress,Ver
sion2.0.17

ReferenceBooks:

1. IntroductiontoComputerScienceUsingPython:AComputationalProblem-
SolvingFocusbyDierbach, Wiley

2. FundamentalsofPythonProgramming:RichardL.HaltermanbySouthernAdventistU
niversity
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CS/IT161 EngineeringChemistryLab L P

cC03 1.5

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. Toknowthemethodsofdetermininghardnessandchlorideioncontentofwatersample.

2. TolearntheredoxmethodstodetermineFe2+ionspresentinsolution.

3. Toknowprinciplesandmethodsinvolvedinusinginstrumentslikeconductivitybridgeandpotentio
meter.

4. Toknowthemolecularpropertieslikesurfacetension,viscosity.

5. Toknowsyntheticmethodsforpreparationofdrugsandpolymer.

Courseoutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. EstimatetheFe(II)contentofagivensolutionandchloride/hardnesscontentofwater.

2. Measureconductanceofsolutions,redoxpotentialsofacell.

3. Synthesizeasmalldrugmoleculeandpolymer.

4. Measuremolecularpropertiessuchassurfacetension,viscosityanddeterminephysicalparamet
erslike saponificationvalue, partitionco-efficientandRfvalue.

1.EstimationofMohr’ssaltusingKMnO4. Co1

2. EstimationofMohr’ssaltusingK2Cr207. Co1

3. Determinationofchlorideioncontentofwater. Cco1

4. DeterminationofHardnessofwaterusingEDTAmethod. Co1

5. DeterminationofFe(II)strengthusingk2Cr207potentiometrically. CO1&C02

6. DeterminationonstrengthofNaOHusingHCIconductmetrically. CO2

7. Preparationofp-bromoacetanilide. Cco3C

8. PreparationofPhenolFormaldehyderesin. 03

9. Determinationofsurfacetension. COo4

10. DeterminationofViscosity. CO4

11. DeterminationofSaponification/acidvalueofoil. CO4

12. Determinationofpartitionco-efficientofI2inwater. Egi

13. DeterminationofRfvalueusingTLC.

14. VerificationofFreundlichisothermusingadsorptionofaceticacidon
activatedcharcoal.

CO4

B.Tech/CSE/2020-2021 Page41



(R-20)

CS/IT162 ProgramminginPythonLab L P C

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. TointroducethefundamentalsofPythonProgramminglanguage.

2. Tomakethestudentsprocessfiles,mutableandimmutabledata.
3. ToimpartknowledgeofObject—-OrientedProgrammingusingPython

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Develop simple Python Programs.

2. Implement list, tuple, string, dictionary module operations.

3. Use Exception handling and Object — Oriented programming features of Python in solving
problems.

ListofExercises/Activities:

[Thelaboratory should bepreceded orfollowed bya tutorialtoexplainthe
approachoralgorithmtobeimplementedfortheproblemgiven. ]

Labl: SimpleProgramstodemonstrateInput-Outputoperations.

Lab2: Programstodemonstratethebehavioranduseofvariousoperators.
Lab3:ProgramstoemphasizetheusageofConditionalControlStatements.

Lab4:Programstoemphasizetheusageoflterativecontrolstatements.

Lab5 : ProgramsontheusageofBuilt-infunctions.

Lab6: ProgramstodemonstratethecreationandusageofUserDefinedFunctions.

Lab7 : ProgramstodemonstrateRecursion.

Lab 8: Programsoncreationandimportingofmodules.

Lab9: ProgramsonListsanditsoperations

Lab10:ProgramsonListProcessing.(Sortings,Searchings,Permutations...)

Lab11:ProgramstodemonstrateExceptionHandling.

Lab12:ProgramstodemonstrateOOPconcepts.

Note:Aminimumof10(Ten)experimentshavetobePerformedandrecordedbythecandidatetoattai
neligibilityforSemesterEndPracticalExamination.
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CS/IT163 ComputerEngineeringWorkshop L P C
0 3 15

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Tomakethestudentsawareofthebasichardwarecomponentsofacomputerandinstallationo
foperatingsystem.
2. TointroduceRaptorToolforflowchartcreation.
3. Togetawarenessofcyberhygienetoprotectthepersonalcomputerfromgetting
infectedwiththeviruses,wormsandothercyber-attacks.
4. TointroducetheusageofProductivitytoolsincraftingprofessionalworddocuments,excelspr
eadsheetsandpowerpointpresentationsusingopenofficetools.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Applyknowledgeforcomputerassemblingandsoftwareinstallation.
Drawflowchartsforthegivenproblems
Troubleshoothardwareandsoftwarelevelproblems.
PrepareprofessionalworddocumentsusingtheMicrosoftoffice.

o=

ApplythetoolsforpreparationofPPT,andbudgetsheetetc.

TASK 1: PC Hardware: PC Hardware introduces the students to a personal computer and
itsbasic peripherals, the process of assembling a personal computer, installation of system
softwarelike MS Windows, Linux and the required device drivers. In addition, hardware and
software leveltroubleshootingprocess,tipsandtrickswouldbecovered.

Every student should identify the peripherals of a computer, components in a CPU and
itsfunctions. Draw the block diagram of the CPU along with the configuration of each
peripheral andsubmittoyourinstructor.Everystudentshoulddisassembleandassemble
thePCbacktoworkingcondition.

TASK 2: Software Installation: Every student should individually install operating system
likeLinux or MS windows on the personal computer. The system should be configured as
dual bootwith both windowsand Linux.
TASK3:HardwareTroubleshooting:StudentshavetobegivenaPCwhichdoesnotbootdueto
improper assembly or defective peripherals. They should identify the problem and fix it to
getthecomputerbacktoworkingcondition.

SoftwareTroubleshooting:Studentshavetobegiven amalfunctioningCPU due tosystemsoftware
problems. They should identify the problem and fix it to get the computer back
toworkingcondition.

TASK4:Orientation&ConnectivityBootCamp:
StudentsshouldgetconnectedtotheirLocalArea Network and access the Internet. In the
process they configure the TCP/IP setting.
Finallystudentsshoulddemonstratehowtoaccessthewebsitesandemail.

TASK 5: Web Browsers, Surfing the Web: Students customize their web browsers with
theLANproxysettings,bookmarks,searchtoolbars and pop upblockers. Also, plug-inslike
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Macromedia Flash and JRE for applets should be configured. Search Engines &
Netiquette:Students should know what search engines are and how to use the search
engines. Usage
ofsearchengineslikeGoogle, Yahoo,ask.comandothersshouldbedemonstratedbystudent.

TASK6:CyberHygiene:Studentsshouldlearnaboutvirusesontheinternetandinstallantivirussoft
ware. Student should learn to customize the browsers to block pop ups, block active
xdownloadstoavoidvirusesand/orworms.
TASK7:Drawingflowcharts(RaptorTool):Studentsshoulddrawflowchartsfortheproblems
validating an email id entered by user, printing first fifty numbers and preparing electricity
bill. TASK8:Productivitytool: Microsoft(MS)office:ImportanceofMSoffice, Detailsofthethreeta
sksandfeaturesthatshouldbecoveredineach,MSword-
Accessing,overviewoftoolbars,savingfiles, Usinghelpandresources, rulers,formatpainter.Formatt
ingStyles, Insertingtable, BulletsandNumbering,ChangingTextDirection,Cellalignment, Footnote,
Hyperlink,Symbols,SpellCheck, TrackChanges.

Using MS Word to create project certificate: Features to be covered: - Formatting Fonts in
word,Drop Cap in word, Applying Text effects, Using Character Spacing, Borders and
Colours, InsertingHeaderandFooter,UsingDateandTimeoptioninWord.

TASK 9: Spread sheet Orientation: Accessing, overview of toolbars, saving spreadsheet
files,Using help and resources. Creating a Scheduler: - Gridlines, Format Cells, Summation,
auto fill, FormattingText
TASK10:CreatingPowerPoint:StudentshouldworkonbasicpowerpointutilitiesandtoolsinMs
Office which help them create basic power point presentation. PPT Orientation, Slide
Layouts,InsertingText, FormattingText,Bulletsand
Numbering,AutoShapes,LinesandArrows,Hyperlinks,Insertinglmages, TablesandCharts.

**Minimum8tasksshouldbedonebythestudenttogeteligibilitytoappearfortheexam
**Tasks1to7aremandatory

Learning
Resources:Text

Books:
1. Introduction to Information Technology, ITL Education Solutions
limited,PearsonEducation.
2. ComdexInformationTechnologycoursetoolkitVikasGupta, WILEYDreamtech.
3. ComputerFundamentals,le,AnitaGoel,PersonEducation.

ReferenceBooks:
1.ITEssentialsPCHardwareandSoftwareCompanionGuideThirdEditionbyDavidAnfinsona
ndKenQuamme.—CISCOPress,PearsonEducation.
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CS/IT164 EnglishLanguageCommunicationSkillsLab L P C
0 315

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Toidentifyspeaker'spurposeandtone;makeinferencesandpredictionsaboutspokendis
course,discussandrespondtocontentofalectureorlisteningpassageorallyand/orinwriti

ng.

2. ToacquaintthestudentswiththeStandardEnglishpronunciation,i.e.,ReceivePr
onunciation(RP),withtheknowledgeofstressandintonation.

3. Todevelopproductionandprocessoflanguageusefulforsocialandprofessionallife.

4. Todevelopinthemcommunicationandsocialgracesnecessaryforfunctioning.Improveth
edynamicsofprofessionalpresentations.
5. Todevelopcriticalreadingandcomprehensionskillsatdifferentlevels.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Analize relationships between ideas and formulate inferences and predictions about spoken
discourse.

2. Demonstrate accurate pronunciation in spoken english with proficiency.

3. Employ appropriate speech dynamics in various professional situations.

4, Utilize effective stratgies and social graces to augment the effectiveness of communication.

ListofExercises/Activities:
1. ListeningComprehension.
2. Pronunciation,Intonation,StressandRhythm.
3. CommonEverydaySituations:ConversationsandDialogues.
4. Interviews.
5. FormalPresentations.
6. ReadingComprehension.
ReferenceBook(S):
1. CommunicationSkills.SanjayKumarandPushpaLata.OxfordUniversityPress.
2. PracticalEnglishUsage.MichaelSwan.OUP.1995Press.
3. ExercisesinSpokenEnglish.Parts.I-III.CIEFL,Hyderabad.OxfordUniversity.
4. TechnicalEnglishM.Sambaiah,WileyPublications,NewDelhi.

B.Tech/CSE/2020-2021 Page45



(R-20)

CS/ITMC2 EnvironmentalScience L P

c20 0
CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Understand that humans are an integral part of environment and hence their
activitiesreflectontheenvironment.
2. Realize and appreciate the importance of ancient practices and their importance
in thepresenttimes
3. Appreciatethecontributionofindividualsfortheupkeepofenvironmentalstandards,intu
rnhelpthehumanslivebetter.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Evaluatetheimplicationsofhumanactivitiesandtherebypromoteecofriendlytechnologies.
2. Promoteawarenessamongthemembersofthesocietyforasustainableenvironment.
3. Includeandgiveprioritytoenvironmentalprotectioninalldevelopmentalprojects.

CourseContent:

A. AWARENESSACTIVITIES-SMALLGROUPMEETINGS
1. Sourceofwaterforhumanconsumption/activities:

a. collectionofinformationpertainingtowaterresourcesandconsumptioninA

ndhraPradesh

b. Waterresourceoncampus:General/Laboratoryuseand

c. Drinkingwater-understandthebackgroundandadoptjudiciousmanagement.

d. RecycledwaterforGardening-ParticularlyLawns.

e. Cutdownwastageofelectricityinclassrooms/labs/hostelsetc.byavoidingmisuse.
II. Afterthegroupmeetingsandexposuretothelocalissuesandhealthypractices,studentsmotivate
dtomake:

a. Posters

b. Slogans/Onelinersforpromotingawareness
III. LecturesfromExperts(atleast2inthecourseduration)
Iv. Awalkintheneighborhoodtopromoteachosenthemeonenvironmentalconsciousness.

B. ACTUALACTIVITIES

1. PlantationonCampusandonthesidesofapproachroad.
Distributionofsaplingstothelocalcolonydwellersandencourageplantation.
DevelopmentofKitchengardenoncampus-Cultivationofatleastleafyvegetables
andcreeperslikecucumberetc.foruseincollegecanteen/hostelsetc.
Adoptionof"'NOPLASTICS"oncampus.
Fieldtriptogainknowledgeofbiodiversity, watershed, mining, pollutionandother
localissues.
Preparationofworkingmodelsforenergygeneration/transformationetc.

Nk~
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C. THEORYSYLLABUSFORASSESSMENT
Part-1

1. IntroductiontoEnvironmentalStudies,ScopeandImportance.

2. Natural resources Renewable and Non-Renewable; Definition and importance of the
followingresourcesindetail:a.Forestb.Waterc.Landd.Energy

3. Sustainabledevelopment-ConceptandMeasures.

4. Biodiversity - Definition, Types of Biodiversity, Values and threats to Biodiversity,
Conservationof biodiversity, IUCN classification: Endangered, Threatened, Vulnerable, Rare
species; EndemicandExoticspecies.

5. Climatechange-Globalwarming,OzonedepletionandAcidrain.

Part-II
6. Watershed,watershedmanagementindetail.
7. SolidwastesandSolidwastemanagement.
8. EnvironmentallLegislation,Environmentalacts-
Wildlifeprotectionact, Wateract,Forestconservationact, AiractandEnvironmentalprotectionact.
9. Casestudies:Chernobylnucleardisaster,Bhopalgastragedy,Narmadabachaoandolan,Silentvall
ey, Storyof Tuvalu,StoryofGanga.
10.EarthsummitandKyotoprotocol; Measuresatindividuallevelforconservationofnaturalresources
andsustainabledevelopment.

Learning Resources:

TextBooks:
1. AnubhaKaushikandC.P.Kaushik-
EnvironmentalStudies,3rdEdition, NewAgelnternationalPublishers,NewDelhi.,20
12.
2. R.Rajagopalan-
Environmentalstudiesfromcrisistocure, 3rdEdition,OxfordUniversitypress, 2012.

Assessment

1. Twoassessmentseachof40markswillbedoneinthesemester. Thesplitupofeachasses
smentisasfollows:
a. Twointernaltheoryexaminationswillbeconductedfor18markseach.
b. Evaluation of the prepared activity sheets and working models will be done
for12M(continualevaluation)twiceinthesemesterinlinewiththetheoryexamination

c. bMarksforattendanceand5marksfororaltest.
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Semester-III(SecondYear)

CS/IT211 ProbabilityandStatistics L P C

CourseObjectives:

Thestudentwhosuccessfullycompletesthiscoursewillhave:
1. Theabilitytounderstandthebasicprinciplesofvariousprobabilitydistributions.
2. Theabilitytoknowthesampledistributionsofthedata
3. Thebasicconceptsoftestingofhypothesisandtheirapplicationsforthedata.
4. Theskilltopredictthefuturebehaviourbasedontimeseriesdata.

CourseOutcomes:
Oncompletionofthiscourse,studentswillbeableto:

1. CO1:Applyvariousformulaetoanalyzeandinterpretthedata.

2. CO2:Applytheknowledgeofdistributiontheorytobothsoftwareandhardwaredesignpro
blems.

3. CO3:Applythebasicconceptsoftestingofhypothesisandderivetheconclusionsforthedata.

4. CO4:Forecastthebehaviorofthedatabyvariousmodelsintimeseries.

CourseContent
UNITI 14periods

Probability distributions: Random Variables, Binomial distribution, Poisson distribution,
andGeometricdistribution.

Probability densities: Continuous random variables, Normal distribution, Normal
approximationto the Binomial distribution, Uniform distribution, Log-normal distribution,
Gamma distribution, Betadistribution, Weibulldistribution.

UNITII 14periods

Samplingdistribution:Populationandsamples,thesamplingdistributionofmean(oknown), thes
amplingdistributionofmean(ounknown),thesamplingdistributionofvariance.

TestingofHypotheses(ParametricTests):

Inferences Concerning Means: Point estimation, Interval estimation, tests of hypothesis,
nullhypothesis and tests of hypothesis, hypothesis concerning one mean, inferences
concerning twomeans

UNITIII 14periods
TestingofHypotheses(ParametricTests)(Contd...):

Inferences Concerning Variances. The estimation of variances, hypothesis concerning
onevariance, hypothesisconcerningtwovariances.
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InferencesConcerningProportions:Theestimationofproportions, hypothesisconcerningone
proportion,hypothesisconcerningseveralproportions, Theanalysisofr x ctables, Goodnessoffit.

UNITIV 14periods

TestingofHypotheses(Non-ParametricTests):Comparisonwithparametricinference,
Useoforderstatistics.Signtest, Wilcoxonsignedranktest, Mann-Whitneytest, Runtest, Kolmogorov-
Smirnovtest.Spearman’sandKendall’stest. Toleranceregion.

BasicsofTimeSeriesAnalysis&Forecasting:Stationary, ARIMAModels:Identification,EstimationandF
orecasting.

Learning Resources:
TextBook:
1. Miller&Freund’sProbabilityandStatisticsforEngineers—RichardA.Johnson
ReferenceBooks:

1. U.DineshKumar,BusinessAnalytics: Thescienceofdata-drivendecisionmaking.

2. S.MRoss, IntroductiontoProbabilityandStatisticsforEngineersandScientists.

3. P.G.Hoel,S.C.PortandC.].Stone,IntroductiontoProbabilityTheory,UniversalBook
Stall.

4. W.Feller,AnIntroductiontoProbability TheoryanditsApplications,Vol.1,3rdEd., Wil
ey.

5. S.C.Guptaand V.K.Kapoor.,Fundamentals ofMathematical
Statistics,SultanChand&Co.
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CS/IT212 DiscreteMathematics L P C

CourseObjectives:

Attheendofthecourse,thestudentwill
1. Introducetheconceptsofmathematicallogic.
2. Understandthecombinatorialproblemsusingcountingprinciples,
3. Creategeneratingfunctionsandsolverecurrencerelations.
4. UseDirected&Un-DirectedGraphsconceptsanditsapplications.

CourseOutcomes:

Attheendofthecourse,thestudentwillbeableto
1. Applyformalmethodsofproofandpropositional&Firstorderlogictovalidatethepro
positionalstatements.
2. Applytechniquesforcountingtheoccurrencesofdiscreteeventsincludingpermutations,c
ombinationswithorwithoutrepetitions.
3. Solve generatingfunctionandrecurrencerelations.

4. Solvethereal-worldproblemsusingdirectedandundirectedgraphs.
CourseContent:
UNITI 13periods
Foundations:Sets,RelationsandFunctions, FundamentalsofLogic, LogicalInferences,Methodsof

Proof of an implication, First order Logic & Other methods of proof, Rules of Inference
forQuantifiedpropositions,MathematicalInduction.

UNITII 10periods

Elementary Combinatorics: Basics of Counting, Combinations and Permutations,
Enumerationof Combinations and Permutations, Enumerating Combinations and
Permutations with
repetitions,EnumeratingCombinationsandPermutationswithConstrainedRepetitions.

UNITIII 13periods
RecurrenceRelations:Generatingfunctionsofsequences,CalculatingCoefficientsofGenerating

Functions, solving recurrence relations by Substitution and generating functions.The
methods ofcharacteristicroots, solutionsofinhomogeneousrecurrencerelations.
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UNITIV 14periods

Relations & Digraphs: Properties & Equivalence relations, Operations on relation,
DirectedGraphsandAdjacencyMatrices,Orderingrelations, LatticesandEnumerations.

Graphs:Isomorphism’sandSubgraphs,PlanarGraphs,Euler’'sFormula, Multi-
graphsandEulerCircuits,HamiltonianGraphs,ChromaticNumbers, TheFourColorProblem.

Learning Resources:
TextBook:

1. JoeL.Mott,AbrahamKandel&TheodoreP.Baker,DiscreteMathematicsforComputer
Scientists&Mathematicians,PHI2ndedition.

ReferenceBooks:

1. CLLiuandDPMohapatra,ElementsofDiscreteMathematicsAComputerOrientedApp
roach,3rdEditionby, TataMcGraw—Hill.

2. DiscreteandCombinationalMathematics-AnAppliedIntroduction-5thEdition—Ralph.
P.Grimaldi.PearsonEducation

3. DiscreteMathematicalStructureswithapplicationstocomputerscience
Trembly].P.&Manohar.P, TMH

4. DiscreteMathematicsanditsApplications,KennethH.Rosen, FifthEdition. TMH.
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CS/IT213 ComputerOrganization L P C

CourseObjectives:

Theobjectivesofthecourseare:
Tointroducethefunctionalunitsofcomputersystem,architectureanditsoperations.
Todiscussthebasicprocessingunitandl/Odevices.
Toimparttheknowledgeonmemorysystem.
Todemonstratethearithmeticoperationsinacomputersystem.
Toinstructtheinstructionlevelparallelism

A=

CourseOutcomes:

Attheendofthecoursethestudentswillbeableto:

1. Describecomponents,architectureofacomputersystemanditsworking.
2. Describeinstructionexecutionandcontrolsystem.
3. Illustrateapipelinesystemfortheexecutionofinstruction.
4. ExplainvariousIl/Ohandlingmechanismsanditsinterfaces.
5. Discusscomputerarithmeticalgorithms.
6. comparevariousmemorysystems.
CourseContent:
UNITI 12Periods

Basicstructureofcomputers:Computertypes, FunctionalUnits, BasicOperationalConcepts,N
umberRepresentationandArithmetic,CharacterRepresentation,Performance.

InstructionSetArchitecture:MemorylLocationsandAddresses,MemoryOperations,Instructi
ons and Instruction Sequencing, Addressing Modes, Stacks, Subroutines,
AdditionalInstructions,EncodingofMachinelnstructions.

UNITII 14Periods

BasicProcessingUnit:SomeFundamentalConcepts,InstructionExecution,HardwareCompon
ents, InstructionFetchandExecutionSteps, ControlSignals,HardwiredControl.
Pipelining:BasicConcept-

TheldealCase,PipelineOrganization,Pipelininglssues, DataDependencies,MemoryDelays,Bran
chDelays,Resourcelimitations.

UNITIII 10Periods
Basic Input/ Output: Accessing I/O Devices: I/O Device Interface, Program-Controlled
1/0;Interrupts:EnablingandDisablingInterrupts,HandlingMultipleDevices,Controllingl/ODev
iceBehavior,ProcessorControlRegisters.

Input/outputOrganization:BusStructure,BusOperation:SynchronousBus,AsynchronousBu
s;Arbitration,InterfaceCircuits; PCIBus,SCSIBus.
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UNITIV 14Periods

TheMemorySystem:BasicConcepts,SemiconductorRAMMemories,Read-
onlyMemories, DirectMemoryAccess,CacheMemories, PerformanceConsiderations.

Arithmetic: Addition and Subtraction of Signed Numbers, Design of Fast Adders,
Multiplicationof Unsigned Numbers, Multiplication of Signed Numbers, Fast Multiplication-
Bit-Pair recoding ofMultipliers,IntegerDivision,Floating-PointNumbersandOperations.

Learning Resources:

TextBook(s):

1. ComputerOrganizationandEmbeddedSystems, 6thEditionbyCarl[Hamacher,M
cGrawHillHigherEducation.

ReferenceBooks:

1. ComputerArchitectureandOrganization,3rdEditionbyJohnP.Hayes, WCB/McG
raw-Hill.

2. ComputerOrganizationandArchitecture: DesigningforPerformance, 10thEditio
nbyWilliamStallings,PearsonEducation.
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CS/IT214 DataStructures

CourseObjectives:

Theobjectivesofthiscourseare:
1. Toillustrateoperationsoflinearandnon-lineardatastructure

2. Todemonstratecomputationalproblemsusingsuitabledatastructures
3. Tofamiliarizesearchingandsortingtechniques

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentwillbeableto:
1. Analyzecomputationcomplexityofalgorithms
2. Implementsearching,sortingandhashingtechniques
3. Applyoperationsonlinearandnon-lineardatastructures
4. Developsolutionsforcomputationalproblemsusingappropriatedatastructures

CourseContent:
UNITI 10Periods

Introduction:BasicConcepts-AlgorithmSpecification,DataAbstraction,PerformanceAnalysis-
Timecomplexity,Space complexity,AsymptoticNotations
SearchingandSorting:LinearSearch,BinarySearch,insertionsort,selectionsort.

14Periods
UNITII

Lists:Pointers,SinglyLinkedLists,Polynomials, CircularLinkedLists: Operations&theiralgorithms, P
olynomials:Addition,Multiplication

Hashing:StaticHashing-HashTables,HashingFunctions,OverflowHandling

UNITIII 12Periods

StacksandQueues:StackADT,QueueADT,EvaluationofExpressions, MultipleStacksandQueues,
DynamicallyLinkedStacksandQueues

UNITIV 14Periods

Trees:
Introduction,binarytrees,BinaryTreeTraversals,BinarySearchTrees,AVLTrees,Heaps,Heapsort, B
-Treesand B+Trees

Graphs:The GraphAbstractDataType,representationsofgraphs, ElementaryGraphOperations
-DepthFirstSearch,BreadthFirstSearch,ConnectedComponents.
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Learning Resources:
TextBook:

1. EllisHorowitz,SartajSahni,SusanAnderson-
Freed,"FundamentalsofDataStructuresinC",SecondEdition,

UniversityPress,2008.
ReferenceBook(S):

1. MarkAllenWeiss,"DataStructuresandAlgorithmAnalysisinC", 2ndEdition,Pearson
Education,1997.

2. Y.Langsam,M.].AugeusteinandA.M.Tenenbaum,DataStructuresUsingC,Pearson
EducationAsia,2004.

3. Aho,HopcroftandUliman,"DataStructuresandAlgorithms",PearsonEducation, 19
83.

4. JeanPaulTremblyandP.G.Sorenson,AnIntroductionofDataStructureswithApplica
tions

1
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CS/IT215 ObjectOrientedProgramming L P

c3o 3
CourseObjectives:

Thelearningobjectivesofthiscourseare:
1. Tomakethestudentsunderstandlavafundamentalconcepts

2. Toelucidatethefundamentalsofobject-orientedprogramminginJava
3. Tocreateawarenessonexceptionhandlingandmultithreading
4. TofamiliarizestudentswiththeconceptsofEventHandling,GenericsandCollections

CourseOutcomes:

Bytheendofthecourse,thestudentswillbeableto
1. ComprehendtheconceptsofOOPandfundamentalsoflavaProgramming.
2. DevelopreusableandefficientprogramsusingInheritance&Polymorphism.
3. Demonstratetheimportanceofpackagesandinterfaces.
4. Usetheconceptofexceptionhandlingtocreateerrorfreecodesandavoidabnormalpro
gramterminations.
Designmulti-taskingapplicationsusingMultithreading.
6. DevelopEventDrivenapplicationsandgenericprograms

o

CourseContent:

UNITI (Col) 12
PeriodsIntroduction:Thehistoryandevolutionof]ava,JavaBuzzwords,object-
orientedprogramming,DataTypes, VariablesandArrays,Operators, ControlStatements.
Classesand Objects:Concepts, methods, constructors, types of
constructors,constructoroverloading, usage of static, access control, this keyword, garbage
collection,

finalize()method,overloading, parameterpassingmechanisms, finalkeyword, nestedclassesandin
nerclasses.

UtilityClasses:Date,Calendar,Scanner,Random
UNITII (CO2,C03) 12Periods

Inheritance:Basicconcepts,accessspecifiers, usageofsuperkeyword, methodoverriding, usingfi
nalwithInheritance,abstractclasses,dynamicmethoddispatch,Objectclass.
Interfaces:Differencesbetweenclassesandinterfaces,defininganinterface,implementinginterfa
ce,variablesininterfaceandextendinginterfaces.
Packages:CreatingaPackage,settingCLASSPATH,Accesscontrolprotection,importingpackages.
Strings:ExploringtheStringclass, Stringbufferclass,Command-linearguments

UNITIII (C04,C05) 12Periods

Exception Handling: Concepts of Exception handling, types of exceptions, usage of try,
catch,throw,throwsandfinallykeywords, multiplecatchclauses, nestedtry, Built-
inexceptions,creatingownexceptionsubclasses.

Multithreading: The Java Thread model, thread life cycle, Thread class, Runnable
interface, creatingmultiplethreads,Synchronization, InterThreadCommunication, Deadlock.
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Applets:ConceptsofApplets, lifecycleofanapplet,creatingapplets
Event Handling: Events, Event sources, Event classes, Event Listeners, Delegation event
model,handlingevents.

UNITIV (C06) 12Periods

AWT: AWT Components, , File Dialog boxes, Layout Managers, Event handling model of
AWT ,Adapterclasses,Menu,Menubar.

GUI with Swing- Swings introduction, JApplet, JFrame and JComponent, Icons and Labels,
textfields, buttons — The JButton class, Check boxes, Radio buttons. Combo boxes, Tabbed
Panes,ScrollPanes, Trees,andTables

Generics:BasicsofGenericMethods,GenericClasses

Collections:CollectionInterfaces,CollectionClasses,AccessingaCollectionviaanIterator

Learning Resources:

TextBook:
1.JavaTheCompleteReference-HerbertSchildt11thEdition,McGrawHillEducation.

ReferenceBooks:

1. Introductiontojavaprogramming,7theditionbyYDanielLiang,Pearson

2. JAVAonestepahead,AnithaSeth,B.L.Juneja,Oxford.

3. Cay.S.HorstmannandGaryCornell,CoreJava2,Voll,Fundamentals7thEdition,Pear
sonEducation.

4. H.M.DietelandP.].Dietel, JavaHowtoProgram,SixthEdition,PearsonEducation/PHI.

BarbaraLiskov,ProgramDevelopmentinJava,Addison-Wesley,2001.

6. CayHorstmann,JohnWileyandSons,BigJava2ndEdition,,PearsonEducation.

b4
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CS/IT251 Probability&StatisticsLab

CourseObjectives:

Thestudentwhosuccessfullycompletesthiscoursewillhave:
TheknowledgetouseRforstatisticalprogramming,computation,modellingandgraphics.
TheskilltowritefunctionsanduseRinanefficientway.
TheabilitytofitsomebasictypesofstatisticalmodelsusingR.
TheideatoexpandtheknowledgeofRontheirown.

Eal

CourseOutcomes
Oncompletionofthiscourse,studentswillbeableto:

1. WritetheprogramsinRtosolvethestatisticalproblems.

2. ApplyvariousbuiltinfunctionsinRtosolvethecomputationalandmodellingpro

blems.

Interpretthestatisticaldatabyvariousfunctionsofgraphicalrepresentation.

4. Understand-
reading,writing,workingandmanipulatingthedatainvariousdataframes.

w

Lab—CourseContent:

IntroductiontoRFunctions ControlflowandLoops WorkingwithVectorsandMatricesReadinginData
Writing DataWorkingwithDataManipulating DataSimulation Linear modelData

FrameGraphicsinR

Pre—Requisites
CS/IT-151-CProgramming.

Lab—CoursePlan&Delivery:

LISTOFEXPERIMENTS PERIODS

1. Graphicalrepresentationofdata

a) Bar plotb)Frequency polygon
2. Graphicalrepresentationofdata

a) Histogramb)Piechartc) Scatterplot
3. Measuresofcentraltendency

a) Meanb)Median c)Mode
4. Measures of central 3
tendencya)GeometricMeane)Harm

onicMean .
5. Measuresofdispersion

Rangeb)Quartiledeviation
6. Measuresofdispersion 3
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7. Goodnessoffit

a) Binomialb)Poisson 3
8. Goodnessoffit

Normalb)Contingencytable o
9. Parametrictests 3
a) t-testforone-meanb)t-testfortwomeans
10.Parametrictests 3
a) pairedt-test  b)F-test
11. Non-parametrictests 3
a) Signtestb)Wilcoxon-Signedranktest
12. Non-parametrictests 3
a) Mann-Whitneytestb)Kolmogorov-Smirnovtest
13. Timeseries 3
a) Trendlineb)Non-lineartrendline
14. Timeseries 3
Movingaveragesb)ARIMA
EvaluationMethods:
InternalLabExam : 40Marks
FinalLabExam : 60Marks

TopicsCoveredBeyondTheCurriculum:
Statisticalconceptsregardingtestingofhypothesis

DifferencesbetweenCandRProgramming

SemesterEndObservationsforFutureGuidance:
Casestudiestobeexplainedarerevised.

Identifiednewproblemstobeassignedforthenextacademicyearstudents.
Learning
Resources:Text

Books:
1. Hands-onProgrammingwithR ,GarrettGrolemund,O’Reilly.

2. RforEveryone:AdvancedAnalyticsandGraphics,JaredP.Lander,Addison-Wesley
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CS/IT252 DataStructuresLab L P (o

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Toillustrateoperationsoflinearandnon-lineardatastructure
2. Todemonstratecomputationalproblemsusingsuitabledatastructures

3. Tofamiliarizesearchingandsortingtechniques

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Implementlinearandnon-linearADTs
2. Developsolutionsforthegivenproblemsusingappropriatedatastructures
3. Solverealworldproblemsusingsearchingandsortingalgorithms

ListofExperimentstoimplement:
1. Find the duplicate in an array of N+1 integers

2. Given an array that contains only 1s and Os return the count of maximum consecutive ones in the
array.

3. Perform the following operations on a singly linked list:
a. Insert a node at the head of a linked list.
b. Insert a node at the tail of a linked list.
c. Insert node at a specific position of a linked list.
d. Insert node at appropriate position in a sorted linked list.
e. Delete node from a linked list based on position.
f. Delete node from a linked list based on value.
g. Print the elements of a linked list
h. Delete duplicate nodes from a linked list.
i. Remove N-th node from the end of a Linked List
j. Merge two sorted Linked Lists
k. Find middle element in a Linked List
I. Sort the elements in a linked list
m. Detect a cycle in a linked list

4. Perform the following operations on a doubly linked list:
a. Insert a node at the head of a linked list.
b. Insert a node at the tail of a linked list.
c. Insert node at a specific position of a linked list.
d. Delete node from a linked list based on position.
e. Delete node from a linked list based on value.
f. Print the elements of a linked list
g. Reverse a Linked List

5. Perform the following operations on a circular linked list:
a. Insert a node at the beginning of a linked list.
b. Insert a node at the end of a linked list.
c. Insert node at a specific position of a linked list.
d. Delete node from a linked list based on position.
e. Delete node from a linked list based on value.
f. Print the elements of a linked list
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(o))

. Find the sum/ product of two polynomials represented by using linked lists.

N

Implement separate chaining technique.

8. Check for Balanced Parentheses in the given infix expression using stack.

0

Convert the given infix expression to postfix form and evaluate it.

10. Implement dynamically linked Stack / Queue.

11. Implement Circular Queue.

12. Implement BFS using a Queue.

13. Perform following operations on a BST:
a. Construct BST from given keys
b. Delete a given key from a BST.
c. Find the inorder predecessor/successor of a given Key in BST.
d. Implement following traversals: Preorder, Inorder, Postorder

14. Implement heap sort on a given list of keys

15. Represent a directed graph using adjacency list/matrix and determine the in-degree and out-
degree of all nodes.
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CS/IT253 ObjectOrientedProgramminglLab L P C

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. Tointroducejavacompiler,interpreter

2. Tomakethestudentslearnanobjectorientedwayofsolvingproblemsusingjava

3. Tomakethestudentswriteprogramsusingmultithreadingconceptsandexceptionh
andling

4. TomakethestudentsunderstandtheusageofEventhandling,generics,collections

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

WritesimplejavaprogramsusingjavafundamentalsandbasicOOPconcepts.
Designprogramsusinginheritanceandpolymorphism.
Demonstrateinterprocesscommunicationusingmultithreading.
Demonstratetheuserdefinedexceptionsbyexceptionhandlingkeywords(try,catch,th
row,throwsandfinally).

5. DevelopEventdrivenapplicationsandGenericprograms

HwnNE=

ListofExperiments:

WEEK 1:

Write a program by creating an 'Employee’ class having the  following methods and print the final
salary.

1 - 'getInfo()' which takes the input as name , id , salary, number of hours of work per day of
employee.

2 - 'AddSal()' which adds $10 to salary of the employee if it is less than $500.

3 - '"AddWork()" which adds $5 to salary of employee if the number of hours of work per day is more

than 6 hours.

WEEK 2:
(i) Write a java program to demonstrate static key word.

(i) Write a java program to demonstrate this key word.
(iii) Write a java program to demonstrate variable length arguments.

(iv) Write a java program to demonstrate command line arguments.

WEEK 3:
(i) Write a program for the following: an inner class named Inner is defined within the scope of

class Outer. Therefore, any code in class Inner can directly access the variable outer_x.
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An instance method named display( ) is defined inside Inner. This method displays
outer_x on the standard output stream. The main( ) method of InnerClassDemo creates
an instance of class Outer and invokes its test( ) method. That method creates an
instance of class Inner and the display( ) method is called.

(i) Write a Java program to display the volume of box using constructor Overloading.

WEEK 4:
(i) Write a java program for the following: Create a class employee which takes input as name,

id and designation and create another class salary which takes input as Basic pay (BP),
House Rent Allowance (HRA), Dearness Allowance(DA) and Provident Found (PF) and
inherits the members of class employee. Print the Net Pay of each employee using the
reademp() in employee class and readsalary() , calculatesalary() and displayemp()
methods in salary class. (np = bp + hra + da — pf)

(i) Write a java program for the following: Assume that the test results of a batch of students
are stored in three different classes. Class student stores the name, roll-number and class
test stores the marks obtained in six subjects and class result contains the total marks
obtained in the test. The class result can inherit the details of the marks obtained in the
test and the name, roll number of students through Multi level inheritance.

(iii) Write a java program for the following: employee is the parent class which is common for all
the sub or child classes both the permanent_employee class and temporary_employee
class. Use the read_emp() method in employee class which reads the name, id and
salary. And use the print_emp() method in both permanent_employee class and
temporary_employee class which prints the details of name ,id and incremented salary
details.(if employee is temporary then increment the salary 3.5% of the given salary and

if employee is permanent then increment the salary 5% of the given salary).

WEEK 5:
(i) Write a Java Program to compute the area of “room”, using method overloading. (Area of

room=length X Breadth) (Considermethod with no parameters,method with single
parameter and method with twoparameters).

(i) Write a program to create a superclass called Figure that stores the dimensions of a two-
dimensional object. It also defines a method called area( ) that computes the area of an
object. The program derives two subclasses from Figure. The first is Rectangle and the
second is Triangle. Each of these subclasses overrides area( ) so that it returns the area
of a rectangle and a triangle.

(iii) Write a Java Program to demonstrate a final keyword.
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Abstract classes, interfaces, Dynamic method dispatch.

i. Write a java program to create an abstract class named Shape that contains two integers /

doubles and an empty method named printArea(). Provide three classes named
Rectangle, Triangle and Circle such that each one of the classes extends the class Shape.
Each one of the classes contain only the method printArea( ) that prints the area of the

given shape.

i. In the following example, we have two interfaces: Motorbike and Cycle. The motorbike

interface consists of the attribute speed and its value is 50. The method is totalDistance().
The cycle interface consists of the attribute distance and its value is 150.The method is
speed().Both these interfaces are implemented by the class TwoWheeler.

Find the total distance (totalDistance=speed*distance) and average speed

( AvgSpeed=totalDistance/speed ) in the class TwoWheeler.

iii. Write a java program on Dynamic method dispatch.

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Write a java program to implement access protection in Packages.

Write a java program to implement the methods of String and String Buffer Class.

User Defined Exceptions or Custom Exceptions : Let's take an example program
where we will evaluate candidate’s age to vote. If the candidate’s age is less than 18
years, the program will throw a custom exception “InvalidAgeException”.

Write a java program that implements a multi-thread application that has three threads.
First thread generates random integer every 1 second and if the value is even, second
thread computes the square of the number and prints. If the value is odd, the third

thread will print the value of cube of the number.

Write a java program for passing parameters to Applets.

Write a java program to implement Graphics class and color class.
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Week 13
i.  Write a java program for handling mouse events .

ii.  Write a java program for handling key events .

Week 14
Write a java program to develop AWT components.

Week 15
Write a java program to develop Swings components.
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CSSL1(a) 2D-ComputerAnimation L P C
SkillOrientedCourse—1I 1 2 2

Courseobjectives:
Themainobjectivesofthiscourseareto:

1. Tofamiliarizethestudentswithvariousapproaches,methodsandtechniquesofSketching,Pe
rspectiveDrawings,PhotoshopImageEditingand2DAnimationTechnology.
2. TodevelopcompetenciesandskillsneededforbecominganeffectiveAnimator.

3. Masteringtraditional&digitaltoolstoproducestillsandmovingimages.
4. Exploringdifferentapproachesincomputeranimation.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Makeuseofsoftwaretodevelopstoryboardsand2-
dimensionalanimationincludingcreating,importingandsequencingmediaelementstocreat
emulti-mediapresentations.

2. Explainconceptualization,creativity,andvisualaesthetics.

Applyvariousaspectsofanimationusingavarietyof2dimensionalsoftware.
4. Developconcepts,storyboardingandproductionofseveral2dimensionalanimationswillbea
ccomplished.

w

CourseContent:

UNITI Cco1 Speriods

2DSketching: UnderstandingFundamentalsofDrawingandFreehandsketching,Landscape
sketching,Perspective
Drawings: 1point,2pointand3pointCharacterFaceDesign

UNIT II co2 10periods

PhotoshopBasics:Introduction UI, Selectiontools,Brushtools,Pentool,Erasertool,Layer
Pallet,Maskoptions, Texttool, LayerStyles,GradienttoolsandCustom shapes.

UNITILL co3 10periods

PhotoshopConcepts:BoucherCreation,Posterdesign,Mattepainting,Black
andWhitetoColour,Colourcorrectionsand LogoDesign.

UNITIV co4 10periods

AnimateCC:IntroductionUI,Layers, Tools,ImageplacingandTracing,CharacterDesign, WalkCycl
eanimation,ShapeTween.

Learning Resources:
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TextBooks:

1. pdfcoffee.com_perspective-drawing-eguide-3-pdf
2. AdobePhotoshopCCClassroominaBook
3. AdobeAnimateCCClassroominaBook
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CSSL1(b) ProgrammingwithC++ L P C
SkillOrientedCourse—I 1 2 2

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. IntroducetothestudentthefundamentalsofC++language.

2. Tomakethestudentsunderstandtheprinciplesofdataabstraction,inheritanceandpo
lymorphism

3. Tocreateawarenessaboutgenericprogrammingandexceptionhandling

4. TomakethestudentsfamiliarwithIOstreams,STL.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. DifferentiatePOPandOOPandthenuseC++fundamentalsandvariousfunctionmodifier

stocreateandmanipulateclassesandobjects.

2. Makeuseoftheadvantages ofCompiletimepolymorphismand alsodevelop
reusableprogramsbyapplyinginheritance.

3. Useruntimepolymorphism,genericprogrammingandexceptionhandlingtechniquesfor
developingefficient programs.

4. DemonstrateC++streams,NameSpacesandSTL.

CourseContent:
UNITI 12periods

An Overview of C++: The Origins of C++, What is Object Oriented Programming, some
C++fundamentals,Old-

StyleVsModernC++,IntroducingC++Classes, FunctionOverloading,OperatorOverloading, Inheri
tance,ConstructorsandDestructors, TheC++Keywords, TheGeneralFormofaC++Program

Classes and Objects: Classes, Structures and Classes, Unions and Classes are Related,
FriendFunctions, Friend Classes, Inline Functions, Parameterized Constructors, Static Class
Members,When Constructors and Destructors are Executed, Scope Resolution Operator,
Nested Classes,LocalClasses, PassingandReturningObjects, ObjectAssignment,arraysofobjects.

UNITII 12periods

Function Overloading, Copy Constructors and Default Arguments: Function
Overloading,Overloading Constructor Functions, Copy Constructors, Finding the Address of
an

OverloadedFunction,OverloadAnachronism,DefaultArguments, FunctionOverloadingandAmbig

uity.

OperatorOverloading:CreatingMemberOperatorFunction,OverloadingUsingaFriendFunction
,Overloadingnewdelete,OverloadingSpecialOperators&CommaOperator
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Inheritance:Base-Class Access
Control,Inheritanceandprotectedmembers,InheritingMultipleBaseClasses,Constructors,Destruc
torsandInheritance,GrantingAccess, VirtualBaseClasses.

UNITIII 12periods

VirtualFunctions&Polymorphism:VirtualFunctions, TheVirtualAttributeisinherited, VirtualFu
nctionsareHierarchical,PureVirtualFunctions,UsingVirtualFunctions,EarlyVsLateBinding.

Templates: GenericFunctions,ApplyingGeneric
Functions,GenericClasses, TypenameandexportKeywords,Powerof Templates.

ExceptionHandling:Fundamentals,Derived-
ClassExceptions,Options, Terminate()andunexpected(), uncaught_exception(), exception and
bad_exception Classes, Applying ExceptionHandling.

UNITIV 12periods

The C++ I/O System Basics: Old Vs. Modern C++ I/O, Streams, Stream Classes,
FormattedI/O,Overloading< <and>>,CreatingManipulators.
C++Filel/O:FileClasses,OpeningandClosingaFile, TextFiles,UnformattedBinaryI/O,get(),Getli
ne()functions, DetectingEOF,RandomAccess

Namespaces, Conversion Functions and other Advanced Topics: Namespaces,
ThestdNamespace, CreatingConversionFunctions,constMemberFunctionsandmutable,VolatileM
emberFunctions, ExplicitConstructors, DifferencesbetweenCandC++.

IntroducingStandardTemplateLibrary:AnOverviewofSTL

Learning Resources:
TextBook:

1.TheCompleteReference-C++-HerbertSchieldt,4/e, TataMcGrawHill.
ReferenceBooks:

1. BjarneStroustrup,"TheC++ProgrammingLanguage”,SpecialEdition,Pear
sonEducation.

2. C++-HowtoProgram-Dietel&Dietel

3. ProgramminginC++-Barkakati

4. MasteringC++byVenugopal

B.Tech/CSE/2020-2021 Page68



CSSL1(c) PHPProgramming L P C
SkillOrientedCourse—I 1 2 2

CourseObjectives:

Attheendofthecourse,thestudentswillunderstand
1. usageofPHPfordevelopingwebapplications.
2. PHPBrowserHandlingPower.
3. accessingwebformdataattheserver
4. creationofdatabasedrivenwebapplications.

CourseOutcomes:
Attheendofthecourse,thestudentwillbeableto

ApplybasicconceptsofPHPprogramming.
DesignandDevelopserversideprogramsusingPHPTechnologies.
AssesstheprinciplesofobjectorienteddevelopmentusingPHP.
DevelopDatabaseConnectivityusingMYSQL.

H W=

CourseContent:

UNITI 10periods

EssentialPHP,OperatorsandFlowControl,StringArrays,CreatingFunctions

UNITII 10periods

ReadingDatainWebPagesandPHPBrowser-
PHPservervariables,gettingtheuser'sbrowsertype, PerformingdatavalidationusingRegularexpre
ssions.

UNITIII 10periods

Object-oriented Programming- Creating Classes, Creating Objects, Setting Access
toPropertiesandMethods, Usingconstructorstoinitializeobjects, usingdestructorstocleanupaftero
bjects,Basingoneclassonanotherwithinheritance,Overridingmethods, Overloadingmethods.

Filehandling-Openingfilesusingfopen,Readingtextfromafileusingfgets, Closingfile,Reading
from a file character by character with fgetc, Reading a whole file at once
withfile_get_contents.

UNITIV 10periods

WorkingwithDatabases-CreatingaMySQLdatabase,AccessingtheDatabaseinPHP.

Sessions,Cookies-
SettingaCookie, readingaCookie, SettingCookiesExpiration,DeletingCookies.
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Learning Resources:

TextBook:

1. PHP:TheCompleteReferenceByStevenHolzner, TATAMcGrawHiill.

ReferenceBooks:

1. BeginningPHPandMySQL:FromNovicetoProfessional,BybyW.JasonGilmore, Apr

€ss.
2. PHP6andMySQL6Bible,BySteveSuehring, TimConverse,JoycePark, WileyPubl
ishing,Inc.

1
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CS/ITMC3 DesignThinking&ProductInnovation L P C
2 0 0
CourseObjectives:
1. Identifythedesignthinkingprinciplesandpracticesintoday’sindustry.
2. LearnthePlanningofresearchactivitiestogatherandempathizefromauser’sviewpoint.
3. Studytheldeatetechniquestohelparriveatthebestsolutionandevaluation.
4. Knowledgetoldentifydesignthinkingapproachesforbusinesschallenges.
CourseOutcomes:
1. InterprettheconceptsofDesignthinkingtoreal-worldactivities.
2. InvestigateaproblemtodetermineitsrootcauseintermsofDesignThinkingperspective.
3. Applygroupthinkingmethodsandexperimentwithdifferentsolutionstoagivenproblem.
4. Developinnovativethinkingandcreativeproblemsolvingabilities.
CourseContent:
UNITI [TextBook1&2] 12Periods

IntroductiontoDesignThinking—
OriginofDesignThinking,Features&PrinciplesofDesignThinking,ApplicationsofDesignThinking,R
oleofResearchinDesignThinking.

UNITII [TextBook3] 12Periods

ModulesofDesignThinking—Inspiration—
methods&toolsusedinExploreandEmpathizephasesofDesignThinking,Casestudy-activity.

UNITIII [TextBook3] 12Periods

ModulesofDesignThinking—Ideation&Implementation—
methods&toolsusedinExperiment, EngageandEvolvephasesofDesignThinking,Casestudy-
activity.

UNITIV [TextBook4] 12Periods

Design Thinking applied in Business & Strategic Innovation — Ten Design Thinking
principlesthat redefine business — Business challenges: Growth, Predictability, Change,
MaintainingRelevance, Extreme competition, Standardization, Creative Culture, Strategy
& Organization —DesignThinkingapproaches.
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Learning Resources:

TextBook(S):

1. “DesignThinkingforEntrepreneursandSmallBusinesses”byBeverlyRudkinIngle,
Apress.[UNIT-1]

2. “Changebydesign”, TimBrown,HarperCollins,2009[UNIT-1]

3. "DesignThinking-TheGuideBook"—
FacilitatedbytheRoyalCivilServiceCommission,Bhutan.[UNIT-II& III]

4. IdrisMootee,"DesignThinkingforStrategicInnovation”,JohnWiley&Sons(2013).[UNI
T-1V]

ReferenceBook(S):

1. “DesignThinkingBusinessInnovation”,RiodeJaneiro—20121stedition,MJVpress.
2. "DesignThinking-
UnderstandingHowDesignersThinkandWork"byNigelCross,Bergpublishers.

WebReference:
1. IDEO:DesignThinkingforEducatorstoolkithttps://designthinkingforeducators.com/.

2. https://dschool.stanford.edu/resources/a-virtual-crash-course-in-design-thinking
3. https://dschool-old.stanford.edu/groups/designresources/wiki/4dbb2/(walletProject)

1
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Semester-IV(SecondYear)

CS/IT221 ComputationalStatistics L P

C3 0 3
CourseObjectives:

Themainobjectivesofthiscourseareto:

1. TheknowledgetounderstandtheconceptsoflinearstatisticalandANOVAmodelsanddrawth
econclusions.

2. Theidea to develop a soundunderstanding of current, modern
computationalstatisticalapproachesandtheirapplicationtoavarietyofdatasets.

3. Tounderstandthekeytechnologiesindatascienceandbusinessanalyticssuchasdatamining,
machinelearning,visualizationtechniquesandpredictivemodelling.

4. Theknowledgetoapplyprinciplesofdatasciencetoanalyzeandtoeffectivelyvisualizethedat
a.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. CO1: Discuss the basic concepts of linear statistical models
2. CO2:InterprettheresultsofMultivariateRegressionmodels
3. CO3:Estimatethediscriminatefunctiontosegregateandallottheitemtothesubgroup.
4. CO4: Apply Datareductionandvisualizethedataforinterpretation.
CourseContent:
UNITI 14periods

LinearStatisticalModels:Scatterdiagram, linearregressionandcorrelation,leastsquaresmethods, rank
correlation,multiplecorrelation.

AnalysisofVariance(ANOVA):AnalysisofVariance(one-
wayclassification),AnalysisofVariance(two-way classification).

UNITII 14periods

MultivariateNormalDistribution:MultivariateNormalDistributionFunctions,ConditionalDistri
butionand itsrelationtoregressionmodel,Estimationofparameters.

MultipleLinearRegressionModel:Standardmultipleregressionmodelswithemphasisoncollinearity,ou
tliers,non-normalityandautocorrelation,validationofmodelassumptions.

UNITIII 14periods

MultivariateRegression:Assumptionsofmultivariateregressionmodels,Parameterestimation, multivar
iateanalysisofvarianceandco-variance.

DiscriminantAnalysis:Statisticalbackground, lineardiscriminantfunctionanalysis, Estimatingli
near discriminantfunctionsandtheirproperties.
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UNITIV 14periods

PrincipalComponentAnalysis:Principalcomponents,Algorithmforconductingprincipalcompo
nentanalysis,decidingonhowmanyprincipalcomponentstoretain,H-plot.

FactorAnalysis:Factoranalysismodel,extractingcommonfactors,determiningnumberoffactors,
Transformationoffactoranalysissolutions, Factorscores.

Learning
Resources:Text
Book:

1. Richard.A.JohnsonandDean.W.Wichern"AppliedMultivariateStatisticalAnalysis"P
earsonPrenticeHall,6thEdition,2007

ReferenceBooks:

1. ALVINC.RENCHER,"MethodsofMultivariateAnalysis”,JohnWiley&SonsPublication, 3
rdEdition

2. T.W.Anderson,"AnIntroductiontoMultivariateStatisticalAnalysis”,Wiley,3rdEdition,
2003.
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CS/IT222 DatabaseManagementSystems L P

C3 0 3
CourseObjectives

Themainobjectivesofthiscourseareto:
1. Fundamentalconceptsandarchitecturesofdatabasesystem
2. Featuresanddesignofconceptualandrelationaldatamodels
3. FormalrelationalLanguagesandSQLtoquery,update,andmanageadatabase
4. Theconceptsandprotocolsrelatedtotransactionprocessing,concurrencycontrolandr
ecovery

CourseOutcomes
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Discussthefundamentalconceptsandarchitectureofdatabasesystems.

2. QuerythedatabaseusingrelationalalgebraandSQL.

3. Explaintheconceptsofrelationaldatamodelanddesigndatabaseusingnormalizationpro
cess.

4. Developconceptualdatabaseschemaforagivenspecification.

5. Describetherole
oftransactionprocessing,concurrencycontrolandrecoveryinamultiuserdatabase
system.

CourseContent:
UNITI 11Periods

Introduction: Database-System Applications, Purpose of Database Systems, View of Data,
Database Languages, Relational Databases, Database Design, Data Storage and Querying,
Transaction Management, Database Architecture, Database Users and Administrators.

IntroductiontotheRelationalModel:StructureofRDBMS, DatabaseSchema,Keys,Relational
QueryLanguages,RelationalOperations

UNITII 15Periods
FormalRelationalQueryLanguages-TheRelationalAlgebraandRelationalCalculus

SQL: Overview of the SQL Query Language, SQL Data Definition, Basic Structure of SQL
Queries,AdditionalBasicOperations,SetOperations,NullValues,AggregateFunctions,NestedSubq
ueries,ModificationoftheDatabase,JoinExpressions,Views, Transaction, IntegrityConstraints, SQ
LDataTypesandSchemas,Authorization

UNITIII 12Periods

DatabaseDesignandtheE-RModel-OverviewoftheDesignProcess, TheEntity-
RelationshipModel, Constraints, Removing Redundant Attributes in Entity Sets, Entity-
Relationship Diagrams,ReductiontoRelationalSchemas.

Relational Database Design - Atomic Domains and First Normal Form, Decomposition
UsingFunctionalDependencies, Functional-

DegendenchheomAlgorithmsforDecoonsitioniDecomgositionUsingMuItivaIuedDeQendencie
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s,MoreNormalForms, Database-DesignProcess.
UNITIV 12Periods
Transactions: Transaction Concept, A Simple Transaction Model, Storage Structure,
TransactionAtomicity and Durability, Transaction Isolation, Serializability, Transaction
Isolation and Atomicity, TransactionlIsolationLevels
ConcurrencyControl:Lock-

BasedProtocols,DeadlockHandling,MultipleGranularity, Timestamp-BasedProtocols, Validation-
BasedProtocols,MultiversionSchemes, SnapshotIsolation

Recovery System: Failure Classification, Storage, Recovery and Atomicity, Recovery
Algorithm,BufferManagement

Learning Resources:
TextBook:

1. DatabaseSystemConceptsbyAbrahamSilberschatz, HenryF.KorthandS.Sudar
shan,SixthEdition,McGrawHillPublishers
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CS/IT223 OperatingSystems L P
c3o 3

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Tointroducethestructureandfunctionsoftheoperatingsystem

2. Toprovidetheknowledgeofhowtheoperatingsystemmanagestheresources
3. Toexposethestudentstotheissuesrelatedtoexecutingmultipleprocessinthesystem.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Describe the structure, operations, Services provided by the operating systems.

2. Comprehend the features of process & Threads, inter process communication and multi-
threading issues.

3. Analyze the performance of CPU scheduling algorithms,.

4. Tllustrate the problems of synchronizations and deadlocks.

5. Differentiate the effectiveness and the hardware support required for contiguous, non-
contiguous, and virtual memory management .

6. Explain the function, implementation of file systems and performance characteristics of
mass storage devices.

CourseContent:

UNITI (CO01&C02) 12Periods

Introduction: What Operating Systems Do, Operating-System Operations,
ResourceManagement, Security and Protection, Virtualization, Distributed

Systems, Kernel Data Structures.OperatingSystemStructures:Operating-

SystemServices,UserandOperating-SystemInterface,SystemCalls,Operating-SystemStructure.

Processes:ProcessConcept,ProcessScheduling, OperationsonProcesses, interprocessCommunication, I

PCinshared-memorySystems,IPCinMessage-passingSystems.

UNITII (C02,CO03&C04) 14Periods

ThreadsandConcurrency:Overview, MulticoreProgramming, MultithreadingModels, ImplicitT
hreading, ThreadingIssues.

CPUScheduling:BasicConcepts,SchedulingCriteria,SchedulingAlgorithms, ThreadScheduling,
Multiple-ProcessorScheduling,Real-TimeCPUScheduling.

Synchronization:Background, TheCritical-
SectionProblem,Peterson'solution,HardwaresupportforSynchronization,MutexLocks,Semaphor
es,Monitors.ClassicProblemsofSynchronization.

UNITIII (CO4&C05)14Periods

DeadLocks: SystemModel,Deadlock Characterization,MethodsforHandlingDeadlocks,
DeadlockPrevention,DeadlockAvoidance,DeadlockDetection,RecoveryfromDeadlock.

MainMemory:Background,ContiguousMemoryAllocation,Paging, StructureofthePageTable,Swapping.
Virtual-
Memory:Background,DemandPaging,PageReplacement,allocationofframes, Thrashing-
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MemoryCompression,Otherconsiderations.
UNITIV (CO06) 10
PeriodsMass-StorageStructure:OverviewofMass-StorageStructure,HDDScheduling.

FilesSystemInterface:File Concept, AccessMethods, DirectoryStructure,Protection,Memory
—mappedfiles.

File-SystemsImplementation:File-SystemStructure,File-
Systemoperations, DirectoryImplementation,AllocationMethods,andFree-SpaceManagement.

Learning Resources:
TextBook(s):

1. OperatingSystemConcepts-
AbrahamSilberchatz, PeterBGalvin,GregGangeTenthEdition, WILEY.

ReferenceBooks:

1. OperatingSystems, InternalandDesignPrinciples,Stallings,8"Edition-
2015,Pearsoneducation/PHI.

2. Operatingsystem,ADesignApproach-Crowley, TMH.

ModernOperatingSystems,AndrewSTenenbaum4™"EditionPearson/PHI.

4. An Introduction to OperatingSystems,Concepts
andPractice,4"Edition,PHI,2013-PramodChandraP. Bhatt.

5. OperatingSystems-Aconceptbasedapproach—DMDhamdhere-3rdEditionTMH.

w

1
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CS/IT224 SoftwareEngineering L P

c3o 3
CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Acquireknowledgeontheprinciplesandprocessmodelsforsoftwaredevelopment.
2. Explainthespecificrequirementsforagivensoftwareproject
3. AcquireknowledgeondesignconceptsanduserinterfaceprinciplesforSoftwaredevelop
ment
4. ExaminevarioustestingtechniquesandmetricsapplicabletoaSoftwareproject

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Discuss basic concepts of software engineering.
2. Describe the software engineering process models required to create a software system.
3. Analyze the software requirements to solve real-world problems.
4. Design software architecture and components for given project.
5. Apply various software testing techniques to develop quality software.
6. Explain the software metrics and analytics.
CourseContent:
UNITI (C01,C02) 12Periods

Software and Software engineering: The Nature of Software, Defining Software,
SoftwareApplicationDomains,LegacySoftware, The softwareProcess.

TheSoftwareProcess:ProcessModels: AGenericProcessModel,definingaFrameworkActivity, id
entifying a task set, Process Assessment and Improvement, Prescriptive Process Models:
Thewaterfallmodel, PrototypingProcessmodel, Evolutionaryprocessmodel, TheUnifiedProcess.

Agile Development: What Is Agility? What Is an Agile Process? Scrum Other Agile
ProcessModels,Scrum,OtherAgileFrameworks-TheXPFramework.

UNITII (C0o3) 13Periods
UnderstandingRequirements:RequirementsEngineering,EstablishingtheGroundwork,Requ

irementsgathering,developingusecases,BuildingtheAnalysisModel, NegotiatingRequirements,R
equirementsmonitoring,ValidatingRequirements.

RequirementsModelling:RequirementsAnalysis,Scenario-BasedModeling, Class-
BasedModeling,FunctionalModelling,BehaviouralModelling.

Design Concepts: Design within the Context of Software Engineering, the Design
Process, DesignConcepts,theDesignModel.

UNITIII (CO4) 13Periods

ArchitecturalDesign:SoftwareArchitecture,AgilityandArchitecture, ArchitecturalStyles, Archit
ecturalDesign,AssessingAlternativeArchitecturalDesigns,ArchitecturalReviews.

ModelingComponent-LevelDesign:WhatIsaComponent?DesigningClass-
BasedComponents,ConductingComponentLevelDesign.
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UserExperienceDesign:UserExperienceDesignElements, TheGoldenRules,UserInterfaceAnal
ysisandDesign, InterfaceAnalysisandDesignModels, The process.

UNITIV (C05,C06) 12Periods

SoftwareTesting—
ComponentLevel:AStrategicApproachtoSoftwareTesting,PlanningandRecordkeeping, Testcas
edesign, Whiteboxtesting, Black-Box-Testing.

Software-
TestingIntegrationlevel:SoftwareTestingFundamentals, Integrationtesting,ValidationTestin
g, Testing Patterns.

SoftwareMetricsandAnalytics:SoftwareMeasurement, SoftwareAnalytics, ProductMetrics,M
etricsforTesting,Metricsformaintenance, ProcessandProjectMetrics,MetricsforQuality.

Learning Resources:

Textbook(s):

1. RogerPressmanandBruceMaxim"“SoftwareEngineering-
APractitioner'sApproach”,9"edition, TataMcGraw-Hillinternational.

ReferenceBooks:

1. IanSomerville,SoftwareEngineering.6ed,PearsonEducation.

2. CarloGhezzi,MehdilazayeriandDinoMandrioli,FundamentalsofSoftwareEngineeri
ng.2ed,PHI.

3. RajibMall,FundamentalsofSoftwareEngineering.2ed,PHI.

WebResources:

1. http://nptel.ac.in/courses/106101061/2
2. http://nptel.ac.in/courses/106101061/5

1
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CS/IT225 WebTechnologies L P C

CourseObjectives:
Themainobjectivesofthiscourseareto:

[y

Basictechnologiestodevelopwebdocuments.

2. DynamicHTMLPagesandEventhandlingmechanism.
3. XML, WebServers,Servlettechnologies.

4. JavaServerPageTechnologies.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. CreatewebpageswithHTML,CSS,andJavaScript.

2. Designdynamicwebpagesusingclientsidescripting.

3. CreateXMLdocuments,workwithWebServers

4. Develop server side programs using Servlets and Java Server Pages.

CourseContent:

UNITI 12Periods

IntroductiontoHTML5Part-I&II.CascadingStyleSheets(CSS)Part-I&I1.
JavaScript:IntroductiontoScripting, ControlStatementsPart-I&II.

UNITII 14Periods
JavaScript:Functions,Arrays,Objects.DOMObjectsandCollections.JavaScriptEventHandling
UNITIII 12Periods

XML:XMLBasics,XMLNamespaces,DTD,XMLSchema,MathML,XSL&XSLT.W
ebServers(IISandApache).

Introduction to Servlets: Common Gateway Interface (CGI), Lifecycle of a Servlet,
deploying aservlet, The Servlet API, Reading Servilet parameters, Reading Initialization
parameters,

HandlingHttpRequest&Responses, UsingCookiesandSessions,connectingtoadatabaseusing]DB
C.

UNITIV 12Periods

Introductionto]SP:]SP&ServietasWebComponents,Servletsvs.JSP,JSPLifecycle,JSPPageLife
cycle Phases, General Rules of Syntax, JSP syntactic elements, JSP element syntax,
Templatecontent.JSPelements-
directives,declarations,expressions,scriptlets,actions.JSPStandardActions: jsp: useBean, jsp:
getProperty, jsp: setProperty, jsp: include, jsp: forward, jsp: plugin,jsp:param.
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Learning Resources:
TextBook:

1. HarveyM.DeitelandPaull.Deitel,"Internet&WorldWideWebHowtoProgram",4/3,Pear
sonEducation.(UNITI,UNITIIandUNITIII).

2. SubrahmanyamAllamarajuandCedricBuest,"ProfessionalJavaServerProgramming:J]
2EE”(UNITIIIandUNITIV(ServletsandJSP)

ReferenceBooks:

1. JasonCranfordTeague"VisualQuickStartGuideCSS,DHTML& AJAX",
4/e,"PearsonEducation”.

2. TomNerinoDoliSmith"JavaScript&AJAXfortheWeb"PearsonEducation,2007.

3. BillDudney,JohathanLehr,BillWillies,LeryMattingly"MasteringJavaServerFaces"Wille
y India, 2006.

4. WebTechnology-UttamK.Roy,OxfordUniversityPress,2010.

WebReferences:

1. www.deitel.com
2. www.w3schools.com
3. www.tutorialspot.com
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ComputationalStatisticsLab L P C
0 3 15

CourseObjectives:

The main objectives of this course are to:

1. The knowledge to understand the concepts of linear statistical and ANOVA models and
draw the conclusions.

2. The idea to develop a sound understanding of current, modern computational
statistical approaches and their application to a variety of datasets.

3. To understand the key technologies in data science and business analytics such as
data mining, machine learning, visualization techniques and predictive modelling.

4. The knowledge to apply principles of data science to analyse and to effectively
visualize the data.

CourseOutcomes:

After successful completion of the course, students will be able to:

1. Explain the basic concepts of linear statistical models

2. Interpret the results of Multivariate Regression models

3. Estimate the discriminate function to segregate and allot the item to the subgroup.
4. Implement Multi-Variate Statistical Analysis techniques using Python.

5. Apply data reduction and visualization techniques.

LabProgramstoimplement

1. Write a python program to find the best fit straight line and draw the scatter plot.

2. Write a python program to fit a second degree parabola of the form y=a+bx+cx? and draw

the scatter plot.

Write a python program to find Karl Pearson’s correlation coefficient.

4. Write a python program to find the Spearman’s correlation coefficient between x and y

variables.

Write a python program to classify the data based on one way Anova.

Write a python program to classify the data based on two way Anova.

Write a python program to fit a multivariate regression model for any given data.

5
6
7. Write a python program to fit a multiple regression model for any given data.
8
9

Write a python program to classify the treatments based on MANOVA Test.

10. Write a python program to classify the given observations using Linear Discriminate Analysis.

11. Write a python program to find Principle components for the given variables.

12. Write a python program to group the given variables using Factor Analysis.
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CS/IT262 DatabaseManagementSystemsLab

or

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. SyntaxandusageofDDL,DML,DCL,andTCLstatements,assertingdatabaseintegritycon
straintsduringdatabasecreation.
2. SemanticsofSQLforimplementingtheuserqueriesonarelationaldatabase.
3. BlockstructuredPL/SQLprogrammingconcepts.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Define,manipulateandcontroldatausingStructuredQueryLanguage(SQL).

2. Identifyvariousdatabaseintegrityconstraintsduringdatabasecreation.

3. ConstructSQLstatementsforsatisfyingenduserqueriesbyutilizingfunctions,setoperation
s,joins,and subqueries.

4. DevelopvariousapplicationsusingvariousPL/SQLdataobjectlikeDatabasecursors, Functi
ons,StoredProcedures,Packages,andTriggers.

Week1
PracticeDDLandDMLstatementsforcreatinga
sampledatabasewithoutintegrityconstraints.
Week2
PracticeDDLandDML statementsforrefining
asampledatabaseincludingintegrityconstraints.
Week3
Querythesampledatabaseusingsimpleselectstatementsretrieving:
Small-largenumberofattributes
Distinctoutputvalues
ByRenamingattributes
Computedattributes
ByusingSimple-complexconditions(AND,OR,NOT)
ByusingPartialMatchingoperators(LIKE,%,_,*,?)
Sortedrecords
BycheckingforNulls

NoUhrLWNEH

Week4-6
Querythesampledatabaseusingjoins,nestedqueries,aggregatefunctionsandsetorientedo
perations

Week7 Querythesampledatabaseusingbuilt-insinglerowfunctions

Week8 ImplementPL/SQLnamedandunnamedblocks

Week9 ImplementPL/SQLImplicitandExplicitCursors

Week 10 Implement PL/SQL pre-defined and user defined

exceptionsWeek11

ImplementPL/SQLstoredprocedures, functionsandpackagesWeek

12ImplementPL/SQLdatabasetriggers
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CS/IT263 Web Technologies Lab

or
W

Course Objectives:
The main objectives of this course are to:

1. To develop an ability to design and implement static and dynamic website.

2. To introduce concepts of designing dynamic web pages using HTML, CSS and JavaScript.
3. Analyze and create XML documents and XML Schema.
4

To familiarize with Java Servlet, JSP programming and master database access using JSP
and JDBC.

Course Outcomes:
After successful completion of the course, the students are able to
1. Create static webpages using front-end technologies.
2. Implement client-side pages by using HTML DoM.
3. Validate the XML data using XML Technologies.
4. Design server side applications with web Components.

LAB CYCLE -1
HTML & CSS
a. Create a web page having the background in green and title "My First Page”.
b. Create a web page of pink colour and display a moving message in red colour.
c. Design a web page containing text, in form of paragraphs giving suitable heading style
a. Create a web page which displays WELCOME text using heading tags(h1l to h6)
b. Create a web page which displays WELCOME text using <b> tag
c. Create a web page which displays h,0 and x*+y? using <sup> tag and <sub> tag
a. Create a web page to show different attributes of Font tag.
b. Create a web page to show different attributes: italics, bold, underline.
c. Design a web page having background colour yellow and giving text colour red
a. Create a web page using href attribute of anchor tag & the attribute: alink, vlink etc.
b. Create links on the words e.g. Wi-Fi and LAN|| to link them to Wikipedia pages.

c. Create a web page with appropriate content and insert an image towards the left hand side of the
page. When user clicks on the image, it should open another Web page.

a. Create a web page, showing an ordered list of the names of five of your friends.

b. Create a web page containing a nested list showing the content page of any book
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c. Create a web page, showing an unordered list of names of five of your friends
a. Create a table to show your class timetable using rowspan and colspan attributes.
b. Use tables to provide layout to your HTML page describing your college infrastructure.

c. Create a web page in the following table fields

Name of train place | Destination| Train No Time Fare

Arrival | Departure

a. Develop a web page having two frames that divide the Web page into two equal rows.

b. Develop a web page having two frames that divide the Web page into two equal rows and then
divide the second row into two equal columns.

c. Develop a web page having frames as described in the above web page and then fill each frame
with a different background colour .

Design the following static web pages required for an online book store web site.

a. HOME PAGE: The static home page must contain three frames.

b. LOGIN PAGE

c. CATOLOGUE PAGE: The catalogue page should contain the details of all the books available in the
web site in a table.

d. REGISTRATION PAGE

a. Create your bio-data form on a web page using all input types

b. Create a web page having radio buttons labeled as name of colours. Clicking on each radio button
should change the colour of the Web page

¢. Embed Audio and Video into your web page
Create a webpage which displays the class time table and apply the following effects on the table:

a. For the table header apply blue as the background colour and white for the colour of the text in
the table header.

b. Display days in a week (Mon, Tue etc...) in bold format with the first letter in the day name in
uppercase.

c. Display lunch slightly in bigger font other than the remaining text.

a. Create a web page containing two images, where one image overlaps another image by using the
z-index CSS property.

b. Demonstrate the usage of CSS Inheritance and Specificity with an example.

a. Create a div element with a width and height of 500px. Create a diagonal linear gradient using the
colors of the rainbow—Red, Orange, Yellow, Green, Blue, Indigo, Violet. (Linear Gradient)

b. Create a div element with a width and height of 500px. Create a radial gradient with three colors.
Start the gradient in the bottom-left corner with the colors changing as they move along the gradient

line to the right. gRadiaI Gradientz
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c. Create an infinite animation of an element moving in a square pattern. (Animation)
LAB CYCLE -II
JAVA SCRIPT
1. Write a java scripts to
a) Find the given year is leap year or not
b) Compute the biggest of three numbers

¢) Perform the arithmetic operations using switch statement

N

. Write a java script to
a) Calculate the sum of the digits of a give number
b) Reverse of a given number

¢) Print the first 10 natural numbers except 5

w

. Write a java script to
a) Functions (GCD, reverse, random numbers)
b) Recursive function (factorial, Fibonacci, power)

¢) Random Image generator

N

. Write a javascript program to validate USER LOGIN page.

o

. Write a java script to
a) Sort the array element using bubble sort technique
b) Search a given element in the given set of given elements using binary search technique.

¢) Compute i) addition of two matrices ii) multiplication of two matrices

[e)]

. Write a java script to
a) Implement string operations using String object
b) Implement the mathematical operations using Math object

¢) Display Greeting messages using Date object

N

. Demonstrate event model
a) Form events (onchange, onfocus ,onblur)

b) Mouse events (onclick,onmouese down,onmouese up,onmouese move, onmouese over)
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LAB CYCLE -II1
XML, Serviet & ISP

1. Write a valid XML document using DTD

2. Write a servlet program to validate a user

3. Write a web application using servlet and JDBC.
4. Write a JSP program on Implicit objects .

5. Write a JSP program on Action tags.
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CSSL2(a) 3D-ComputerAnimation L P C

SkillOrientedCourse—II 1 2
CourseObjectives:
Themainobjectivesofthiscourseareto:
1. ThiscourseintroducesstudentstoallthemajorfeaturesofMaya.
2. TotrainthestudentstoacquireskillsandmasteryintheuseofMayasoftware.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Design,modelandtexture3Dobjects.

2. Createexpressivemovementwith3Dobjectsandrigs.
3. Createintentionallightingwithina3Dscene.

CourseContent:

UNIT-1 10 Periods
Animation principles and history: Animation process, Importance of drawing in animation
context, Types of animation, Animation software tools.

Introduction to Maya: Learn the basics of 3D computer graphics using Autodesk Maya. Files
import and Export, Rendering.

UNIT-II 12 Periods
Basics of Polygonal Modeling: Polygon Basics, Poly Editing Tools, Putting the Tools to Use.
Objects Creation, Hard Surface modeling and Organic Modeling.

UNIT-III 12 Periods
Shading and Texturing: UV unwrapping, Lighting Fundamentals, Materials and properties
UNIT-IV 12 Periods

NURBS and curves: Introduction to NURBS, NURBS primitive , NURBS carv tools, Text
creations, NURBS revolve, NURBS loft.
Learning Resources:
Text Book:
1. Introducing Autodesk Maya 2012 (Autodesk Official Training Guides) by DariushDerakhshani
(May 3,2011).
Reference Text Books:
1. Introducing Maya 2011 by DariushDerakhshani (May 3, 2010).
2. Learning Autodesk Maya 2010: Foundation (Autodesk Maya Techniques: Official Autodesk
TrainingGuides) by Autodesk Maya Press (Aug 24, 2009)
3. Understanding 3D Animation Using Maya by John Edgar Park (Dec 2, 2004)
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CSSL2(b) LinuxProgramming L P C

SkillOrientedCourse—I1 1 2 2

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. IntroducethearchitectureofUnixandshellprogramming.
2. ImpartknowledgeonUnixinternals.
CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. UseUnixcommandsandshellscriptstointeractwithoperatingsystem.
2. DemonstrateAWKforpatternscanningandprocessing.

3. Demonstratefileandprocessmanagementusingsystemcalls.

4. CreateapplicationsusingsignalsandIPCmechanisms.

CourseContent:

UNITI 8Periods
IntroductiontoUNIX:Unixarchitecture,FeaturesofUnix,Vieditor.

UnixUtilities:Directory Related utilities- pwd, mkdir, Is, cd ,rmdir. File Handling and
TextProcessing - cp, mv, rm, In, unlink, Ip, cat, more, pg , head, tail, sort ,nl, grep, egrep,
fgrep, cut,paste, join, tee, w ,chgrp, chmod, chown, find, cmp, diff, uniqg, tr.Disk utilities,
Backup and otherutilities-
du,df,mount,unmount,umask, ulimit,tar,cpio,dump,who, mail,compress,uncompress,gzip,gunzi
p,crypt,sed,tty.

UNIT II 12Periods
Programmable text processing: awk - awk programs, accessing individual fields, Begin
andend,operators,variables, controlstructures,extendedregularexpressions,conditionRanges, fi

eldseparators,Built—infunctions.

Bourne Shell programming: Shell, functions of the shell , Meta characters, Input
redirection,Outputredirection, pipes,shellasprogramminglanguage,shellvariables, predefinedloc
alvariables, predefinedenvironmentvariables, Arithmetic,conditionalexpressions,controlstructur
es, positional parameters, passing command line arguments, Built — in Shell
commandsandshellprograms.

UNITIII 14Periods

File management system calls : Regular file management system calls — open( ), read(

),write(),Iseek(),Close(),unlink(),stat(),getdents().Miscellaneousfilemanagementsystemcalls
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— chown( ) and fchown( ), chmod( ) and fchmod( ), dup( ) and dup2( ), fentl( ), ioctl( ), link(
),mknod(),sync(),truncate()andftruncate().

Process Management:Creating a new process — fork( ),orphan processes, terminating
aprocess—exit( ),zombieprocesses, waitingforchild—wait( ), Differentiating aprocess—

exec(),changingdirectories—chdir(),changingpriorities-nice(),AccessinguserandGrouplD’s.

UNITIV 14Periods

Signals:The defined signals, A list of signals, terminal signals, Requesting on Alarm signal —
alarm( ), handling signals — signal( ), protecting critical code and chaining interrupt
handlers,sending signals — kill( ), Death of children, suspending and Resuming processes,
process Group’sandcontrolterminals.

Interprocesscommunication:Pipes,Sockets,sharedmemory,semaphores.

Learning Resources:

TextBook:
1. “Unixforprogrammersandusers”3rdeditionbyGrahamGlass,KingAbles,Pearsoned

ucation.

ReferenceBooks:
1. “Advancedprogrammingintheunixenvironment”w-
RichardStevens2ndEditionPearsoneducation
2. “Unixprogrammingenvironment”,Kernighanandpike,Pearsoneducation.
3. “YourUnixtheultimateguide"SumitabhaDas, TMH2ndedition.
4. “AdvancedUnixprogramming”byMarc].Rochkind,2ndeditionPearsonEducatio

ListofExperiment

LABCYCLEI:(UsingCommandsandShellProgramming)

1. WorkingwithdifferentUnixcommands.
2. Programonbuiltinfunctionsofawkprogramming.
3. WriteShellProgramsforthefollowing:

a) Displayallthewordswhichareenteredascommandlinearguments.

b) ChangesPermissionsoffilesinPWDasrwxforusers.

¢) Toprintthelistofallsubdirectoriesinthecurrentdirectory.

d) Programwhichreceivesanyyearfromthekeyboardanddeterminewhether theyearisleap
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yearornot.Ifnoargumentissuppliedthecurrentyearshouldbeassumed.
e) Programwhichtakestwofilenamesasarguments,iftheircontentsaresamethendeletethe
secondfile.

4. Writeshellscriptsforthefollowing
a) Toprintthegivennumbersinthereversedorder.
b) Toprintthegivennumbersinsortedorder.
c) Toprintfirst25Fibonaccinumbers.
d) ToprintthePrimenumbersbetweenthespecifiedrange.
e) Toprintthefirst50Primenumbers.
5. Writeshellscriptsforthefollowing:
a) Todeletealllinescontainingtheword'unix’inthefilessuppliedasarguments.
b) Menu driven program which has the following options. i) contents of /etc/passwd
i) listofuserswhohavecurrentlyloggedin.iii)presentworkingdirectory.iv)exit.
c) Forsorting,searchingandinsertion,deletionofelementsinthelist.
LABCYCLEII:(UsingSystemcCalls)
Programtotransferthedatafromonefiletoanotherfilebyusingun-bufferedl/O.
WriteaCprogramfordemonstratingdup()anddup2()systemcalls.

WriteaCprogramtodemonstratePERROR()function.

Programtocreatetwoprocessestorunaloopinwhichoneprocessaddsallevennumbersand
theotheraddsalltheoddnumbers.(usefork()).

Programtocreateprocess'i‘andsends datatoprocess'j’,printsthesameafterreceivingit.
Programtodemonstrateorphanprocess.

5
6
7. ProgramtodemonstratehowtocreateazombieprocessandtoavoidZombieusingwait().
8
9

AN

WriteaCprogramforRequestinganalarmsignaltoexecuteuserdefinedalarmhandler.
. WriteaCprogramtodemonstrateSuspendingandResumingProcesses.
10.  Programonlnterprocesscommunicationusingpipes.
11.  Programonlnterprocesscommunicationusingsharedmemoryandsemaphores.
12.  ProgramonClient/ServerSocketcommunication.
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CSSL2(c) MobileApplicationDevelopmen L P C
t
SkillOrientedCourse—II 1 2 2
CourseObjectives:

Themainobjectivesofthiscourseareto:
1. ProvideknowledgeontoolsrequiredforMobileApplicationDevelopmentusingAndroid.
2. CreateapplicationsonAndroidUserInterfaceusingViews, PicturesandMenus.
3. BuildappsusingNotificationsandDataPersistence.
4. MakethestudenttouseCommunicationmechanismsinAndroid.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. CreateanEnvironmenttodevelopAndroidapplications.

2. DesignuserInterfacesusingViewsandMenus.

3. ImplementbackendAndroidAppusingSQLite.

4. DevelopapplicationusingMessagingandMailingservicesinAndroid.

CourseContent:
UNITI co1 12Periods

AndroidProgramming:WhatIsAndroid?ObtainingtheRequiredTools,CreatingYourFirstAndr
oidApplication.
AndroidstudioforApplicationdevelopment:ExploringIDE,usingcodecompletion,debuggi
ngyourApplication,GeneratingasignedAPK.
Activities,Fragments,andIntents:UnderstandingActivities, LinkingActivitiesUsingIntents, Fragmen
ts, DisplayingNotifications.

UNITII Co2 12Periods

Android User Interface: Components of a Screen, Adapting To Display Orientation,
ManagingChangestoScreenOrientation, UtilizingtheActionBar,CreatingtheUserInterfaceProgra
mmatically.
UserInterfacewithViews:UsingBasicViews,UsingPickerViews,UsingListViewsToDisplayLon
glists,UnderstandingSpecializedFragments.

UNITIII CO3 10Periods

PicturesandMenuswithViews:UsingImageViewstoDisplayPictures,UsingMenuswithViews,
UsingWebView.

Notifications—CreatingandDisplayingnotifications, DisplayingToasts.

Data Persistence: Saving and Loading User Preferences, Persisting Data to Files, Creating
andUsingDatabases.

UNITIV COo4 10 Periods

ContentProviders:UsingaContentProvider,CreatingYourOwnContentProviders.
Messaging:SMSMessaging,SendingE-Mail.
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Learning Resources:

TextBook:

1.BeginningAndroidProgrammingwithAndroidStudio,J.F.DiMarzio, WileyIndia(Wrox)
,2017.

ReferenceBooks:
1. Wei-
MengLee,BeginningAndroid4ApplicationDevelopment, WileyIndia(Wrox),2012.
2. RetoMeier,ProfessionalAndroid4ApplicationDevelopment, WileyIndia,(Wrox),20
12.
3. JamesCSheusi,AndroidApplicationDevelopmentforJavaProgrammers,CengagelL
earning,2013.
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CSSL2 — (Skill Oriented Course-
II)MobileApplicationDevelopmentLa
b

1. CreateanapplicationtodesignavisitingCard. TheVisitingcardshouldhaveacompanylogoatthe
top right corner. The company name should be displayed in Capital letters, aligned to
thecenter. Information like the name of the employee, job title, phone number, address,
email,

faxandwebsiteaddressistobedisplayed.Insertahorizontallinebetweenthejobtitleandthephonenu

mber. COMPANY NAME  [inesr

Mame
Job Title
Phone Number
Address
Email, website, fax details

2. CreateanApplicationthattakestheStudentdata(Name,Regdno,Number,EmailandMobileNu
mber)fromtheuseranddisplaythesamewhenuserclickstheOKButton.

3. DevelopanAndroidapplicationusingcontrolslikeButton, TextView, EditTextfordesigningacal
culatorhavingbasicfunctionalitylikeAddition,Subtraction,Multiplication,anddivision.

SIMPLE CALCULATOR
Result

Imput <Edit Text=

afsfofs
S EREE
DEEE
OO

4. CreateaSIGN-
UpactivitywithUsernameandPassword.Validationofpasswordshouldhappenbasedonthefollowi
ngrules:

Passwordshouldcontainuppercaseandlowercaseletters.:
Passwordshouldcontainlettersandnumbers.
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Minimumlengthofthepassword(thedefaultvalueis8).:
OnsuccessfulSIGNUPproceedtothenextLoginactivity.HeretheusershouldSIGNINusingtheUserna
me and Password created during the signup activity. If the Username and Password
arematchedthennavigatetothenextactivitywhichdisplaysamessagesaying“SuccessfulLogin”orel
sedisplayatoastmessagesaying"LoginFailed”. Theuserisgivenonlytwoattemptsandafterthatdispl
aysatoastmessagesaying"FailedLoginAttempts”anddisabletheSIGNINbutton.UseBundletotrans
ferinformationfromoneactivitytoanother.

5. Developan?éﬁc@t%ﬁos%gn-irngééixalIpaper.OncIicko#a@u%&h!tlé@gﬁgypleﬁr:(ageshouI

dstarttoghangerandomiygveryS6seconds—) Username: [ ]
e L ] . Password L |

6. WriteaprogramtocreateanactivitywithtwobuttonsSTARTandSTOP.OnpressingoftheSTAR
Tbutton, theactivitymuststartthecounterbydisplayingthenumbersfromOneandthecounterm
ustkeeponcountinguntiltheSTOPbuttonispressed.DisplaythecountervalueinaTextViewcontr

ol.

COUNTER APPLICATION

Counter Value

=

STOP

7.DevelopasimpleapplicationwithoneEditTextsothattheusercanwritesometextinit.Createabutt
oncalled"ConvertTexttoSpeech”thatconvertstheuserinputtextintovoice.

TEXT TO SPEECH APPLICATION

| Convert Text to Speech I
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8. Create an activity like a phone dialer with CALL and SAVE buttons. On pressing the

CALLbutton,itmustcallthephonenumberandonpressingtheSAVEbuttonitmustsavethenumbert

othe phonecontacts.

CALL AND SAVE APPLICATION

| 1234587890 |

| oeL |

KN RS JER
Biojo
Lz i=3i )
=l lii»]

CALL SAE

9. CreateanapplicationtodemonstrateabasicmediaplayerApplication.
10. CreateauserRegistrationApplicationthatstorestheuserdetailsintheDatabasetable.

ListofApps:

MedicineReminder
LanguageTranslator
SimpleMusicPlayer
BudgetManager
EyeTestApp

LudoApp

CollegeNews
IndiainDetail
QuizApplication

10. SmartFarm

11. StudentAttendanceandMarksApplication
12. To-DolList

13. COM-RATE

14. BloodBank

15. FoodDonationApplication
16. HotelReview

17. WeatherApp.

18. BookListing

19. TaxandEMIcalculatorApp.
20. TextEncryption

LCoONoUhWN =
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CS/ITMC4 Ethics&HumanValues L P
c20 O
CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Tocreate awarenesstospecificset of morals,values
andethicstheprofessionalmustknowandabideby,includingworkethics,integrityand
commitmentetc.

2. Torealizetheimportanceofmoralautonomy, professionalidealsandEthicaltheories

3. Tostudysafety/riskaspects,welfareofthepublicandaboutemployeerights

4. Knowabouttheglobalissuesandcodeofethicsofprofessionalbodies

CourseOutcomes:

Aftercompletionofthecourse,thestudentswillbeableto
1. Havebasicunderstandingofhowaprospectiveengineershouldbehaveinhischosenfield
andsociety.
2. Realizetheimportanceofmoralautonomy, professionalidealsandEthicaltheories.
3. Knowaboutthesafety/risk,welfareofthepublicandemployeerights
4. Gainexposuretoglobalissuesandcodesofsomeprofessionalbodies

CourseContent:
UNITI 15Periods

HumanValues:Morals,ValuesandEthics-Integrity-WorkEthics-ServiceLearning-
CivicVirtueRespect for Others - Living Peacefully - Caring - Sharing - Honesty - Courage -
Valuing Time -Co-Operation-Commitment-Empathy-Self-Confidence—StressManagement-
Character-Spirituality.

UNITII 15Periods

Engineering Ethics: Senses of Engineering Ethics- Variety of Moral Issues - Types of
Inquiry -Moral Dilemmas - Moral Autonomy - Kohlberg's Theory - Gillian-s Theory -
Consensus andControversy.

ProfessionsandProfessionalism:ThenatureandcharacteristicsofProfessions, Professionalis
m, the foundation and norms of Professional ethics, the need for separate code ofconduct
for Professionals,Professional Rights, Theories about Right Action, Uses of EthicalTheories.
Case studies like The Space Shuttle Challenger, Bhopal gas tragedy, Chernobyl disasteretc.

UNITIII 15Periods

EngineeringasSocialExperimentation:EngineeringasExperimentation-
EngineersasResponsibleExperimentersSafety.

Responsibilities and Rights: Safety and Risk - Assessment of Safety and Risk,Risk
BenefitAnalysisandReducingRisk.CollegialityandLoyalty-RespectforAuthority—
CollectiveBargaining-Confidentiality - Conflicts of Interest - Occupational Crime - Employee
Rights — IntellectualPropertyRights(IPR)-Discrimination.
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15Periods

Multinational Corporations - Environmental Ethics - Computer Ethics - Business ethics -

EngineersAs Mana
- Codes OfEthics

gers - Consulting Engineers - Engineers As Expert Witnesses and Advisors
-Sample Code Of Ethics Like ASME, ASCE, IEEE, Institution of Engineers

(India), IndianInstituteofMaterialsManagementEtc.,

Learning Resources:

TextBooks:

1.

MikemartinandRonaldSchinzinger,"Ethics inEngineering"McGraw-
Hill, NewYork1996

2. GovindarajanM,NatarajanS,SenthilKumarV.S.,"EngineeringEthics",PHI,New
Delhi

3. Bayles.M. D, Professional ethics, California, Wards worth
publishingcompany,1981

4. Koehn.D,ThegroundofProfessionalEthics,Routledges, 1995

ReferenceBooks:

1. Charles D,Fleddermann, "Engineering Ethics", Pearson / PHI, New Jersey
2004(Indian Reprint)

2. CharlesEHarris,MichaelS.ProtchardandMichaelJRabins, "EngineeringEthics
ConceptsandCases"WadsworthThompsonLearning, UnitedStates,2000(India
n Reprintnowavailable)

3. JohnRBoatright,"Ethicsandtheconductofbusiness"Pearson,NewDelhi,2003.

4. EdmundG.SeebauerandRobertLBarry,"FundamentalsofEthicsforScientistsan

dEngineers"OxfordUniversityPress,Oxford,2001.
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Semester-V(ThirdYear)

CS/IT311 AutomataTheory&FormallLanguages

wr
(=2
won

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. IntroducethetypesofFiniteAutomataandpropertiesofRegularExpressions.
2. ExplainContext-FreeGrammarsandPushDownAutomata
3. IntroducetheTuringMachineandexplainundecidabilityconcept.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. ExplainthefundamentalconceptsofAutomataandFormallanguages.L2
ApplytheknowledgeofAutomataTheory,Formallanguages,Grammars&Regulark
xpressionsforsolvingvariousproblems.L3

3. DesignPDAsforvariouslanguages.L4

4. DesignTuringmachinestosolveproblems.L4

CourseContent:
UNITI (CO-1,2) 12periods

Automata: Introduction to Automata, The central concepts of automata theory -
Alphabets, Strings,Languages.

Finite Automata: An Informal picture of finite automata, Deterministic finite automata
(DFA) -Definition of DFA, DFA processing strings, Notations for DFA, Extended transition
function, thelanguageofDFA,Nondeterministicfiniteautomata(NFA)—
DefinitionofNFA, Extendedtransitionfunction,thelanguageofNFA, EquivalenceofDFAand
NFAFinite.

Automata with ctransitions: Use of €- transition, notation for an e- NFA, Epsilon
closures,extendedtransitionsandlanguages,Applications.

UNITII (CO-1,2) 12periods

RegularExpressionsandLanguages:Regularexpressions, finiteautomataandregularexpressi
ons,Algebraiclawsofregularexpressions.

Properties of Regular Languages: Proving languages are not regular — Pumping lemma
forregular languages, Applications of the pumping lemma, Closure Properties of Regular
Languages, Equivalenceandminimizationofautomata—MinimizationofDFA

UNITIII (CO-1,2,3) 12periods

(Constructionbasedtreatment&proofsareexcluded)
ContextFreeGrammars:ContextFreeGrammars,ParseTrees,Constructingparsetrees,derivationsandp
arsetrees,ambiguousgrammars.
PushdownAutomata:DefinitionofthePushdownautomata, thelanguagesofPDA, Equivalenceso
fPDA’sand CFG's.

Contextfreelanguages:Normalform’sforcontext-
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Freegrammars,thepumpinglemmaforcontextfreelanguages.
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UNITIV (CO-1,2,4) 12periods

Properties of Context free languages: closure properties for context free languages,
DecisionpropertiesforCFL's.

IntroductiontoTuringMachines: TheTuringMachine,programmingtechniquesforTuringmac
hines.
Undecidability:Alanguagethatisnotrecursivelyenumerable,anundecidableproblemthatisRE,Un
decidabilityproblemsaboutTM, Post'sCorrespondence problem.

Learning
Resources:Text

book:
1. John.E.Hopcroft, R.Motwani, &Jeffery.D Ullman, “Introduction to
AutomataTheory,LanguagesandComputations”,SecondEdition,PearsonEducation, 2
003

ReferenceBooks:
1. Daniell.A.Cohen,'ComputerTheory’,

2. KLPMishra&N.Chandrasekharan, TheoryofComputation’,PHI.
3. MichealSipser,“IntroductionoftheTheoryandComputation”, ThomsonBrokecole, 1997

4. R.K.Ragade,"Automata andTheoreticalComputerScience”,
FirstEdition,PearsonEducation,2004.

5. JohnEHopcroftJefferyDUlIman"IntroductiontoAutomataTheory&LanguagesandCo
mputation’,NarosaPublishingHouse.
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CS/IT312 ComputerNetworks L P
c3o 3
CourseObjectives:
Themainobjectivesofthiscourseareto:

1. Introducethefundamentalconceptsandlayeredarchitecturesofnetworks.
2. Impartknowledgeonfunctionalities,designissues, protocolsandmechanismsusedindiffere
ntlayersofnetworkstack.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Describethelayeredarchitecturesofcomputernetworks.

2. Explainthefundamentalconceptsofdatacommunications.
3. Illustratethedatalinklayerprotocolsandthemechanismsusedforaccessingachannel.
4. Exemplify optimalroutingalgorithmsandQoSmechanismsusedfornetworks.
5. Explainreliableandunreliableprotocolsusedforendtoendconnectivity.
6. Discusstheapplicationlayerprotocols.
CourseContent:
UNITI 12Periods

Introduction:NetworkHardware,NetworkSoftware,ReferenceModels.

PhysicalLayer:Thetheoretical
basisfordatacommunication,Guidedmedia, digitalmodulationandmultiplexing,switching.

UNITII 13Periods

TheDataLinkLayer:DatalLinkLayerDesignlssues, ErrorDetectionandCorrection,ElementaryDat
aLinkProtocols, SlidingWindowProtocols.

The Medium Access Control Sub-layer: Multiple Access Protocols- ALOHA, Carrier
SenseMultipleAccessProtocols,Collision-FreeProtocols, Ethernet, DataLinkLayerSwitching.

UNITIII 14Periods

The Network Layer: Network Layer Design Issues, Routing Algorithms-Optimality
Principle,Shortest Path Algorithm, Flooding, Distance Vector Routing, Link State Routing,
HierarchicalRouting, Broadcast routing, multicast routing, Congestion control algorithms,
Quality of Service-
ApplicationRequirements, TrafficShaping,PacketScheduling,AdmissionControl, Internetworking,
The Network Layer in the Internet-The IP version 4.0 protocol, IP Addresses, IP Version
6.0,InternetControlProtocols.

UNITIV 11Periods
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TheTransportLayer:TheTransportService:ServicesProvidedtotheUpperLayers, TransportServ
icePrimitives, ElementsofTransportProtocols—addressing:ConnectionEstablishment, Connection
Release, Error Control and Flow Control, Congestion control-Desirable Bandwidthallocation,
Regulating the sending rate, The Internet Transport Protocols: Introduction to UDP,Remote
procedure call, Real-Time transport protocols, Introduction to TCP, The TCP

ServiceModel, TheTCPProtocol, TheTCPSegmentHeader, TCPConnectionEstablishment, TCPCon
nectionRelease.

TheApplicationLayer:DNS-TheDomainNameSystem, Electronicmail.
Learning

esources:TextB

ook(s):

1. Andrew S. Tanenbaum, David J. Wetherall, Computer Networks, Fifth Edition,
PearsonEducation.

References:

1. JamesF.Kurose,KeithW.Ross,ComputerNetworking, ThirdEdition,PearsonEducation.

2. BehrouzAForouzan,DataCommunicationsandNetworking, FourthEdition, TMH(2007).

3. Kurose&Ross,COMPUTERNETWORKS,ATop-downapproachfeaturingthelnternet,
PearsonEducation,AlbertoLeon,Garciak.
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CS/IT313 Design&AnalysisofAlgorithms L P
c3o 3

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Impartknowledgeonalgorithmdesignstrategiesandperformanceanalysisofalgorithms.
2. IntroducepatternmatchingalgorithmsandNP-Completeness

CourseOutcomes
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Analyzetheperformanceofalgorithmsbasedontimeandspacecomplexities.
2. Applyalgorithmdesignstrategiestosolvetherealworldproblems.
3. Usestringmatchingalgorithmstosolvegivenproblems.
4. DifferentiatePandNPclassproblems.
CourseContent:
UNITI 10Periods

Introduction- What is an Algorithm? Algorithm Specification, Performance Analysis,
RandomizedAlgorithms—
Identifyingtherepeatedelement, primalitytesting,advantagesanddisadvantages.

DivideandConquer:GeneralMethod,MergeSort, Quicksort,DivideandConquerRunTimeRecurrenceRela
tions.

UNITII 15Periods
Greedy Programming: General Method, Knapsack problem, Job Sequencing with Dead
Lines,MinimumSpanningTree-Prim'sandKruskal'salgorithms,SingleSourceShortest-Paths-
Dijkstra's.

Dynamic Programming: General Method, Multi Stage Graph, All Pairs Shortest Paths,

SingleSource Shortest Paths-general Weights, Optimal Binary Search Trees, 0/1 Knapsack,
TravelingSalesmanProblem.

UNITIII 13Periods
Backtracking:GeneralMethod,8-queenproblem,HamiltonianCycles,0/1Knapsack.

Branch and Bound: Control Abstraction for LC Search, Bounding, FIFO branch and bound,
LCbranchandbound,0/1Knapsackproblem, TravelingSalesmanProblem.

UNITIV 12Periods

StringMatching-TheNaiveStringMatchingAlgorithm, TheRabin-
KarpAlgorithm,StringMatchingwithFiniteAutomata, TheKMPAIgorithm.

NP-Completeness-
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PolynomialTime, PolynomialTimeverification, NPCompletenessandredu
cibility, NPCompleteProblems.
ApproximationAlgorithms-TheTravellingSalesPersonProblem.
Learning
Resources:TextBoo
ks:

1. E.Horowitz,S.SahniandS.Rajasekaran,"FundamentalsofComputerAlgorithms",
GalgotiaPublication.(UnitI, II,III).

2. T.H.Cormen,Leiserson,RivestandStein,"IntroductionofComputerAlgorithm",PHI.(U
nitlv).

ReferenceBook(s):

1.SaraBasse,A.V.Gelder,"ComputerAlgorithms",AddisonWesley.

1
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CS314 PROFESSIONALELECTIVE-I
CSELO1 DigitalImageProcessing L P c
CS314(CSELO1)Elective-I 3 0
Courseobjectives:

Themainobjectivesofthiscourseareto:

1. Tocreatebasicunderstandingoffundamentalconceptsindigitalimageprocessingandenha
ncementinthe spatialdomain.

2. Todemonstratetheapproachesusedinenhancementinthefrequencydomainandimagese
gmentation.

3. Toteachimagerestorationandimagecompressiontechniques.

4. Toanalysemorphologicaltransformations,andimagerepresentationofrealworldobjects

Courseoutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Discuss the fundamental concepts of image processing.

2. Explain image enhancement techniques in the spatial and frequency domains.

3. Describe the concepts of image segmentation

4. Tllustrate image restoration, and image compression techniques.

5. Interpret morphological transformation operations and image representation techniques.
CourseContent:
UNITI [CO1] 12Periods

Introduction:DigitallmageProcessing, FundamentalStepsinDigitalImageProcessing,Compone
ntsofanImageProcessingSystem.

Digital Image Fundamentals:Elements of Visual Perception, Image Sensing and
Acquisition,ImageSamplingandQuantization, SomebasicRelationshipsbetweenPixels.
ImageEnhancementintheSpatialDomain:SomeBasicGrayLevelTransformation,Histogram
Processing,EnhancementUsingArithmetic/LogicOperations, BasicsofSpatialFiltering, Smoothing
spatialFilters,SharpeningspatialFilters.

UNITII [CO2] 12Periods
Image Enhancement in the Frequency Domain: Introduction to the Fourier Transform
andtheFrequencyDomain,SmoothingfrequencydomainFilters,Sharpeningfrequency-
domainFilters,HolomorphicFiltering,Implementation.

ImageSegmentation:DetectionofDiscontinuities,EdgeLinkingandBoundaryDetection, Thresholding,R
egion-BasedSegmentation.

UNITIII [CO3] 12Periods

Image Restoration: A Model of the Image Degradation/Restoration Process, Linear,
Position-
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InvariantDegradations, InverseFiltering, MinimumMeanSquareError(Wiener)Filtering,Constrain
edLeastSquares Filtering.

ImageCompression:ImageCompressionModels,Error-freeCompression,Lossy
Compression,ImageCompressionStandards.

UNITIV [CO4] 12
PeriodsMorphologicalImageProcessing:DilationandErosion, TheHit-or-
MissTransformation,SomebasicMorphologicalAlgorithms, ExtensiontoGray-ScaleImages.
RepresentationandDescription:Representation,BoundaryDescriptors,RegionalDescriptors.

Learning Resources:
TextBook:

1. RafaelC.Gonzalez,RichardE.Woods,'DigitallmageProcessing'AddisonWesleyPub
s(SecondEdition).

ReferenceBooks:

1. "ImageProcessing.Analysis,andMachineVision",MilanSonka,VaclavHlavac,Roger
Boyle(SecondEdition).
2. A.K.Jain,'FundamentalsofDigitalImageProcessing'PHI.
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CS314(CSEL02)Elective-I 3 0 3

CourseObjectives:

Themainobjectivesofthecourseare:
1. Tointroducethebasicconceptsandtechniquesusedforinformationretrieval
2. TointroducemodelsforscoringandevaluatinginformationRetrievalSystems
3. Toimpartknowledgeontextclassificationandclustering.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,thestudentswillbeableto:
1. CO1-IllustratethebasicconceptsandtechniquesusedininformationRetrieval.

CO2-Exemplifyindexconstructionandcompressiontechniques.
CO3-Explainscoringandcomputingscoresinvectorspacemodel.
CO4—-Explainevaluationofretrieveddocumentsandthesupportoffeedback.
CO5-Explainprobabilisticinformationretrievalandtextclassification.
CO6—-Explainvectorspaceclassificationandclusteringtechniques.

owuh LN

CourseContent:
UNITI [CO1] 12Periods

Booleanretrieval:Anexampleinformationretrievalproblem, Afirsttakeat
buildinganinvertedindex, ProcessingBooleanqueries, TheextendedBooleanmodelversusrankedr
etrieval.

The term vocabulary and postings lists: Document delineation and character
sequencedecoding, Determiningthe vocabulary of terms, Faster postings list intersection via
skip pointers,Positionalpostingsandphrasequeries.

Dictionariesandtolerantretrieval:Search
structuresfordictionaries, Wildcardqueries,Spellingcorrection, Phonetic correction.

UNITII [CO2,C03] 12Periods

Index construction: Hardware basics, blocked sort-based indexing, Single-pass in-
memoryindexing, Distributedindexing,Dynamicindexing.[CO2]

Indexcompression:Statisticalpropertiesoftermsininformationretrieval, Dictionarycompressio
n,Postingsfile compression.[CO2]

Scoring, term weighting and the vector space model: Parametric and zone indexes,
Termfrequencyandweighting, Thevectorspacemodelforscoring,Varianttf-idffunctions.[CO3]

Computing scores in a complete search system: Efficient scoring and ranking,
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Componentsofaninformationretrievalsystem,Vectorspacescoringandqueryoperatorinteraction.
[CO3]

UNITIII [CO4,CO5] 12Periods
Evaluation in information retrieval: Information retrieval system evaluation, Standard

testcollections, Evaluation of unranked retrieval sets, Evaluation of ranked retrieval results,
Assessingrelevance.[CO4]

Relevancefeedbackandqueryexpansion:Relevancefeedbackandpseudorelevancefeedbac
k,Globalmethodsforqueryreformulation.[CO4]

Probabilisticinformationretrieval:TheProbabilityRankingPrinciple, TheBinaryIndependenc
eModel.[CO5]

TextclassificationandNaiveBayes: Thetextclassificationproblem, NaiveBayestextclassificati
on, The Bernoulli model, properties of Naive Bayes, Evaluation of text classification.[CO5]

UNITIV [CO6] 12Periods

Vectorspaceclassification:Documentrepresentationsandmeasuresofrelatednessinvectorspa
ces,Rocchioclassification, knearestneighbor.

Flatclustering:Clusteringininformationretrieval, Problemstatement, Evaluationofclustering, K-
means.

Hierarchicalclustering:Hierarchicalagglomerativeclustering,Single—linkandcompletelinkclustering.

Learning Resources:
TextBook:

1. “An Introduction to Information Retrieval” by Christopher D.
Manning,Prabhakar Raghavan & Hinrich
Schiitze,CambridgeUniversityPressCambridge,England

ReferenceBooks:

1. ModernInformationRetrieval, Baeza—YatesRicardoandBerthierRibeiro—
Net,2"edition,AddisonWesley.

2. InformationRetrieval:ImplementingandEvaluatingSearchEngines, Stefanbutch
er,CharlieClarke,GordonCormack,MITPress,2010.

3. SearchEngines:InformationRetrievalinPractice,BruceCroft,DonaldMetzler,a
ndTrevorStrohman,PearsonEducation.
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CSEL03 DataEngineering L P
c3 o0 3

CourseObjectives:

Themainobjectivesofthecourseare:
1. Tointroducebasicsofdatawarehousinganddatamining.
2. Toimpartknowledgeondataminingtechniques.
3. Tointroduceminingoncomplexdataobjects.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse, thestudentwillbeableto:
1. Explaintheconceptsofdatawarehousinganddatamining.

Applydatapreprocessingtechniquesforgivendataset.
Extractassociationrulesfromtransactionaldatabases.
Buildaclassifierforagivendataset.
Applyvariousclusteringandoutlierdetectiontechniquesforagivendataset.
Describetheconceptsofminingoncomplexdataobjects.

owuhwN

CourseContent:
UNITI [CO1,C02] 13Periods

Data Warehousing and Online Analytical Processing: Data Warehouse: Basic
Concepts-Data Warehouse Modeling: Data Cube and OLAP-Data Warehouse Design and
Usage- DataWarehouselmplementation.

Gettingto know Your Data:Data Objectsand AttributeTypes-BasicStatisticalDescriptions
ofData-MeasuringDataSimilarity andDissimilarity.

DataPreprocessing:AnoverviewofDataPreprocessing-Datacleaning-Datalntegration-
DataReduction-DataTransformationandDataDiscretization.

UNITII [CO1,C0O3] 12Periods

Introduction - Data Mining: Why Data Mining- What is Data Mining? -What Kinds of Data
canbemined?-WhatKindsofPatternscanbemined?-WhichTechnologiesareused?-
MajorIssuesinDataMining.

Mining Frequent Patterns, Associations, and Correlations: Basic Concepts- Frequent
Itemset Mining Methods: Apriori Algorithm, Generating Association Rules, Improving the
efficiency ofApriori, FP Growth Approach for Mining Frequent Item Sets, Mining Frequent
Item Sets usingVerticalData FormatMethod.

UNITIII [CO4] 13Periods
Classification:BasicConcepts-Decisiontreeinduction-BayesClassificationMethods-Rule-

BasedClassification-ModelEvaluationandSelection-
TechniquestoImproveClassificationAccuracy.

B.Tech/CSE/2020-2021 Pagel07



(R-20)

AdvancedMethodsinClassification:BayesianBeliefNetworks-
ClassificationbyBackpropagation-ClassificationbySupportVectorMachines-LazyLearners.

UNITIV [CO5,C06] 12Periods

ClusterAnalysis:Introductiontoclusteranalysis-partitioningmethods-Hierarchicalmethods-
Density-BasedMethods: DBSCAN, OutliersandOutlierAnalysis-OutlierDetectionMethods.
DataMiningTrends:MiningSequenceData-MiningGraphsandNetworks-
MiningOtherKindsofData-DataMiningApplications.

Learning Resources:
TextBook:

1. DataMiningConcepts&Techniques,JiaweiHan,MichelineKamber,andJianPei,3/e,M
organKaufmannPublishers.

ReferenceBooks:
1. IntroductiontoDataMining,Pang-
NingTan,MichaelSteinbach,andVipinKumar,AddisonWesley.
2. DataWarehouseToolkit,RalphKimball,JohnWileyPublishers.
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CS315 OpenElective/JobOrientedCourse-I L P C
3 0 3

CSOLO01 ProgrammingwithJava

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Tomakethestudentslearnthebasicconceptsandfundamentalsofplatformindependentob
jectoriented language.
2. Toelucidatetheconceptsofexceptionhandlingtechniquesandmultithreading.
3. Tocreateawarenessonuserinterfacedesigntechniquesandeventhandlingmechanisms.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. UsethesyntaxandsemanticsofjavaprogramminglanguageandbasicconceptsofOOP.
2. Developreusableprogramsusingtheconceptsofinheritance, polymorphism,interfacesand
packages.
3. ApplytheconceptsofMultithreadingandExceptionhandlingtodevelopefficientanderrorfree
codes.
4. Designevent drivenGUIandwebrelatedapplicationswhichmimictherealworldscenarios.

CourseContent:

UNITI [CO1,C02] 12Periods

Introduction:Introductiontojava,javabuzzword,datatypes,dynamicinitialization,scopeandlifetim
e,operators,controlstatements, arrays, typeconversionandcasting, finals&blankfinals.

Classes and Objects: Concepts, methods, constructors, usage of static, access control, this
keyword, garbage collection, overloading, parameter passing mechanisms, nested classes and
innerclasses.

Inheritance: Basic concepts, access specifiers, usage of super key word, method overriding,
finalmethodsandclasses,abstractclasses,dynamicmethoddispatch,Objectclass.

UNITII [CO2,C03] 12Periods

Interfaces:Differencesbetweenclassesandinterfaces,defininganinterface,implementinginter
face,variablesininterfaceandextendinginterfaces.

Packages: Creating a Package, setting CLASSPATH, Access control protection, importing
packages.ExceptionHandling: ConceptsofExceptionhandling,typesofexceptions,
usageoftry,catch,throw,throwsandfinallykeywords, Built-
inexceptions,creatingownexceptionsubclasses.

UNITIII [CO3] 12Periods

Strings:ExploringtheStringclass, Stringbufferclass,Command-
linearguments.Library:Dateclass, Wrapperclasses.

Multithreading: Concepts of Multithreading, differences between process and thread, thread
lifecycle, Thread class, Runnable interface, creating multiple threads, Synchronization, thread
priorities, interthreadcommunication,daemonthreads,deadlocks.
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I/OStreams:Streams, ByteStreams,CharacterStreams, Fileclass, FileStreams.
UNITIV [CO4] 12Periods

Applets:ConceptsofApplets, lifecycleofanapplet,creatingapplets, passingparameterstoapplets,accessi
ngremoteapplet,Color classandGraphics
EventHandling:Events,Eventsources, Eventclasses, EventListeners,Delegationeventmodel, handlinge
vents.
AWT:AWTComponents,windows,canvas,panel,FileDialogboxes,LayoutManagers,Eventhandlingmode
lofAWT,Adapterclasses,Menu,Menubar.

Learning Resources:
TextBook:

1. JavaTheCompleteReferencel2thEdition,HerbertSchildt, McGrawHillEducation(India)
PrivateLimited, NewDelhi.

ReferenceBooks:

1. JavaHowtoProgram,SixthEdition,H.M.DietelandP.].Dietel, PearsonEducation/PHI.
2. IntroductiontoJavaprogramming,ByY.DanielLiang,PearsonPublication.

List of Programs:

1.Write a program by creating an 'Employee' class having the following methods and print the final salary.
(1) - 'getInfo()' which takes the input as name , id , salary, number of hours of work per day of employee.
(ii) - 'AddSal()' which adds $10 to salary of the employee if it is less than $500.

(iii) - '"AddWork()' which adds $5 to salary of employee if the number of hours of work per day is more
than 6 hours.

2. (i) Write a java program to demonstrate a static keyword. (ii) Write a java program to demonstrate this
keyword.

(ii1) Write a java program to demonstrate a variable length argument.

(iv) Write a java program to demonstrate a command line arguments.

3. (i) Write a program for the following: an inner class named Inner is defined within the scope of class
Outer. Therefore, any code in class Inner can directly access the variable outer x. An instance method
named display( ) is defined inside Inner. This method displays outer x on the standard output stream. The
main( ) method of InnerClassDemo creates an instance of class Outer and invokes its test( ) method. That
method creates an instance of class Inner and the display( ) method is called.

(i1) Write a Java program to display the volume of box using constructor Overloading.

4. (i) Write a java program for the following: Create a class employee which takes input as name, id and
designation and create another class salary which takes input as Basic pay (BP), House Rent Allowance
(HRA), Dearness Allowance(DA) and Provident Found (PF) and inherits the members of class employee.
Print the Net Pay of each employee using the reademp() in employee class and readsalary() ,
calculatesalary() and displayemp() methods in salary class. (np = bp + hra + da — pf)

(i1) Write a java program for the following: Assume that the test results of a batch of students are stored in
three different classes. Class student stores the name, roll-contains the total marks obtained in the test. The
class result can inherit the details of the marks obtained in the test and the name, roll number of students
through Multi level inheritance.
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(ii1) Write a java program for the following: employee is the parent class which is common for all the sub
or child classes both the permanent employee class and temporary employee class. Use the read emp()
method in employee class which reads the name, id and salary. And use the print_emp() method in both
permanent_employee class and temporary employee class which prints the details of name ,id and
incremented salary details.(if employee is temporary then increment the salary 3.5% of the given salary
and if employee is permanent then increment the salary 5% of the given salary).

5. (i) Write a Java Program to compute the area of “room”, using method overloading. (Area of
room=length X Breadth) (Consider method with no parameters, method with single parameter and method
with two parameters). (i) Write a program to create a superclass called Figure that stores the dimensions of
a two-dimensional object. It also defines a method called area( ) that computes the area of an object. The
program derives two subclasses from Figure. The first is Rectangle and the second is Triangle. Each of
these subclasses overrides area( ) so that it returns the area of a rectangle and a triangle.

(iii) Write a Java Program to demonstrate a final keyword.

6. (1) Abstract classes, interfaces, Dynamic method dispatch. (ii) Write a java program to create an abstract
class named Shape that contains two integers / doubles and an empty method named printArea(). Provide
three classes named Rectangle, Triangle and Circle such that each one of the classes extends the class
Shape. Each one of the classes contain only the method printArea( ) that prints the area of the given shape.
In the following example, we have two interfaces: Motorbike and Cycle. The motorbike interface consists
of the attribute speed and its value is 50. The method is totalDistance(). The cycle interface consists of the
attribute distance and its value is 150.The method is speed().Both these interfaces are implemented by the
class TwoWheeler. Find the total distance (totalDistance=speed*distance) and average speed (
AvgSpeed=totalDistance/speed ) in the class TwoWheeler. (iii) Write a java program on Dynamic method
dispatch.

7. Write a java program to implement access protection in Packages.

8. Write a java program to implement the methods of String and String Buffer Class.

9. User Defined Exceptions or Custom Exceptions: Let’s take an example program where we will evaluate
candidate’s age to vote. If the candidate’s age is less than 18 years, the program will throw a custom
exception “InvalidAgeException”.

10. Write a java program that implements a multi-thread application that has three threads. First thread
generates random integer every 1 second and if the value is even, second thread computes the square of the
number and prints. If the value is odd, the third thread will print the value of cube of the number.

11. Write a java program for passing parameters to Applets.

12. Write a java program to implement Graphics class and color class.

13. (i) Write a java program for handling mouse events. (ii) Write a java program for handling key events.

14. Write a java program to develop AWT components.
15. Write a java program to develop Swings components.
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CSOL02 RelationalDatabaseManagementSystems

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. TolearnthefundamentalconceptsofDataBaseManagementSystems.
2. TomakethestudentslearnhowtoretrievethedatafromdatabaseusingSQL
3. Tounderstandtheconceptsoftransactionprocessing,concurrencycontrol.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Describethebasicconceptsofdatabasesystems.

2. Explainvariousdatamodelsanddatabasesystemarchitectures.
3. WritequeriestoaccessdatabaseusingSQL.
4. Describetheprocessofrefiningdatabasedesignusingnormalization.
5. ExplaintheconceptsoftransactionProcessingandconcurrencycontrol.
CourseContent:
UNITI 12Periods

Databases and Database Users: Introduction - An Example - Characteristics of the
DatabaseApproach - Actors on the Scene - Workers behind the Scene - Advantages of Using
the DBMSApproach.

Database System Concepts and Architecture: Data Models, Schemas, and Instances -
Three-Schema Architecture and Data Independence - Database Languages and Interfaces -
The DatabaseSystemEnvironment -CentralizedandClient/ServerArchitecturesforDBMSs.

UNITII 12Periods

Data Modeling Using the Entity-Relationship (ER) Model: Using High- Level Conceptual
DataModelsforDatabaseDesign-AnExampleDatabaseApplication-
EntityTypes, EntitySets, Attributes,andKeys-
RelationshipTypes,RelationshipSets,Roles,andStructuralConstraints-WeakEntity Types.

TheRelationalDataModelandRelationalDatabaseConstraints:RelationalModelConcepts-
Relational Model Constraints and Relational Database Schemas - Update Operations,

Transactions,andDealingwithConstraintViolations.
UNITIII 12Periods

SQL-99: Schema Definition, Constraints, Queries, and Views: SQL Data Definition and Data
Types -Specifying Constraints in SQL - Schema Change Statements in SQL - Basic Queries in
SQL -MoreComplex SQL Queries - INSERT, DELETE, and UPDATE Statements in SQL - Views
(Virtual Tables) inSQL.

UNITIV 12Periods

Functional Dependencies and Normalization for Relational Databases: Informal
DesignGuidelinesforRelationSchemas-FunctionalDependencies-
NormalFormsBasedonPrimaryKeys-GeneralDefinitionsofSecondandThirdNormalForms, Boyce-
CoddNormalForm.

Introduction to Transaction Processing Concepts and Theory: Introduction to

TransactionProcessing-TransactionandSystemConcepts-Desirable PropertiesofTransactions-
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CharacterizingSchedulesBasedonRecoverability-CharacterizingSchedulesBasedonserializability.

Learning Resources:

TextBook:

1. FundamentalsofDatabaseSystems,RamezEImasriandSHamKanthB.NavatePearsonE
ducation,5thedition.

ReferenceBooks:

1. IntroductiontoDatabaseSystems,C.].DatePearsonEducation.
DataBaseManagementSystems,RaghuramakKrishnan,JohannesGehrke, TATAMcGra
wHill, 3rdEdition.

3. DatabaseSystemConcepts,AbrahamSilberschatz,Henry.F.Korth,McGrawhill, 5thediti
on.
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CS/IT351 Design&AnalysisofAlgorithmsLab L P
Co3 1.5

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Providefoundationstodealwithvarietyofcomputationalproblems
2. Todemonstratetheuseofalgorithmdesignandpatternmatchingtechniquesforsolvinggi
venproblems.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Implement algorithms using divide-and-conquer techniques to solve computational
problems.

2. Apply greedy algorithms to solve optimization problems such as knapsack and minimum
spanning tree.

3. Develop dynamic programming solutions for optimization problems like 0/1 knapsack and
shortest path.

4. Solve combinatorial problems using backtracking techniques.

5. Implement string matching algorithms for text processing tasks.

ListofExperimentstoimplement:

1.Create two integer arrays humsl and nums2, sorted in non-decreasing order, and two integers m
and n, representing the number of elements in numsl and nums2 respectively.Merge humsl and
nums2 into a single array sorted in non-decreasing order. The final sorted array should not be
returned by the function, but instead be stored inside the array numsl. To accommodate this,
numsl has a length of m + n, where the first m elements denote the elements that should be
merged, and the last n elements are set to 0 and should be ignored. nums2 has a length of n.
https://leetcode.com/problems/mergesorted-array/

2. Create an array of k linked-lists lists, each linked-list is sorted in ascending order. Merge all the
linked-lists into one sorted linked-list and return it.
https://leetcode.com/problems/merge-ksorted-lists/

3 .Create an array of integers. Sort the array in ascending order using Quicksort and return it. You
must solve the problem without using any built-in functions in O(nlog(n)) time complexity and with
the smallest space complexity possible.

https://leetcode.com/problems/sort-anarray/

4. You are assigned to put some amount of boxes onto one truck. You are given a 2D array
boxTypes, where boxTypes[i] = [numberOfBoxesi ,numberOfUnitsPerBoxi ]:

- numberOfBoxesi is the number of boxes of

type i.

- numberOfUnitsPerBoxi is the number of

units in each box of the type i.

You are also given an integer truckSize, which is the maximum number of boxes that can be put on
the truck.

You can choose any boxes to put on the truck as long as the number of boxes does not exceed
truckSize.
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Return the maximum total number of units that can be put on the truck.
https://leetcode.com/problems/maximumunits-on-a-truck

5. Create an array points representing integer coordinates of some points on a 2D-plane, where
points[i] = [x i, y i ]. The cost of connecting two points [xi, yi]and [xj,y]j]isthe manhattan
distance between them: |xi-xj | + |yi-y]j|, where |val| denotes the absolute value of val.
Return the minimum cost to make all points connected. All points are connected if there is exactly
one simple path between any two points.
https://leetcode.com/problems/min-cost-toconnect-all-points/

6. Create a network of n nodes, labeled from 1 to n and also consider times, a list of travel times as
directed edges times[i] = (ui, vi, wi), where uiis the source node, v i is the target node, and w
i is the time it takes for a signal to travel from source to target. We will send a signal from a given
node k. Return the minimum time it takes for all the n nodes to receive the signal. If it is impossible
for all the n nodes to receive the signal, return -1.
https://leetcode.com/problems/networkdelay-time/

7. Create an integer array coin representing coins of different denominations and an integer
amount representing a total amount of money. Return the fewest number of coins that you need to
make up that amount. If that amount of money cannot be made up by any combination of the
coins, return -1.

You may assume that you have an infinite number of each kind of coin.
https://leetcode.com/problems/coin-change/

8. Given an input string s, reverse the order of the words. A word is defined as a sequence of non-
space characters. The words in s will be separated by at least one space. Return a string of the
words in reverse order concatenated by a single space. Note that s may contain leading or trailing
spaces or multiple spaces between two words. The returned string should only have a single space
separating the words. Do not include any extra spaces.
https://leetcode.com/problems/reverse-wordsin-a-string/

9. There is a robot on an m x n grid. The robot is initially located at the top-left corner (i.e.,
grid[0][0]). The robot tries to move to the bottom-right corner (i.e., grid[m - 1][n - 1]). The robot
can only move either down or right at any point in time. Given the two integers m and n, return the
number of possible unique paths that the robot can take to reach the bottom-right corner. The test
cases are generated so that the answer will be less than or equal to 2 * 10
https://leetcode.com/problems/unique-paths/

10. The n-queens puzzle is the problem of placing n queens on an n x n chessboard such that no
two queens attack each other. Given an integer n, return all distinct solutions to the n-queens
puzzle. You may return the answer in any order.

https://leetcode.com/problems/n-queens/

11. Given two strings textl and text2, return the length of their longest common subsequence. If
there is no common subsequence return 0.
https://leetcode.com/problems/longestsubstring-without-repeating-characters/

12. Write a program to implement KMP algorithm.
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CS352 L P

DataAnalysisLab
03 15
CourseObjectives:
Themainobjectivesofthecourseareto:

1. IntroducePythonlibrariesusedfordatamanipulationandvisualization

2. Createawarenessondatacleaning,wranglingandvariousoperationsondata
3. Impartknowledgeonvisualizingthedatausingvariousplots

CourseOutcomes:
Onsuccessfulcompletionofthecourse,studentswillbeableto:
1. SolvetheproblemsusingNumpyfeatures
2. PerformoperationsondatausingPandas
3. VisualizedatausingthetoolMatplotlib
4. Performoperationsontimeseriesdata
CourseContent:
UNIT-I
NumPy Basics: Arrays and VectorizedComputation :TheNumPyndarray: A
MultidimensionalArray Object, Universal Functions: Fast Element-wise Array Functions,Data
Processing UsingArrays.

PandasDataStructure:IntroductiontopandasDataStructure, EssentialFunctionality, Summariz
ingandComputingDescriptiveStatistics.

UNIT-II

Data Loading, Storage, and File Formats: Reading and Writing Data in Text Format,
BinaryDataFormats, InteractingwithWebAPIs, InteractingwithDatabases.

DataCleaningandPreparation:HandlingMissingData,DataTransformation, ExtensionDataTy
pes,StringManipulation,CategoricalData

UNIT-111

DataWrangling:Join,Combine,andReshape:Hierarchicallndexing,CombiningandMergingDatasets,
ReshapingandPivoting

PlottingandVisualization:ABriefmatplotlibAPIPrimer,Plottingwithpandasandseaborn,OtherP
ythonVisualizationTools

UNIT-1V
Data Aggregation and Group Operations:How to think about Group Operations,

DataAggregation, Apply: General split-apply-combine, Group Transforms and “Unwrapped”
GroupBys, PivotTablesandCross-Tabulation.
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TimeSeries:DateandTimeDataTypesandTools, TimeSeriesBasics,DateRanges, Frequencies,
and Shifting, Time Zone Handling, Periods and Period Arithmetic, Resampling
andFrequencyConversion,MovingWindowFunctions

Learning Resources:
Textbook(s):
1. WesMcKinney,"PythonforDataAnalysis”, THIRDEDITION,O" REILLY
References:

1. DavidAscherandMarkLutz,LearningPython,PublisherO'ReillyMedia.

2. ReemaThareja,"PythonProgrammingusingProblemSolvingapproach”,Oxford
Universitypress

3. AllenDowney,JeffreyElkner,ChrisMeyers, :LearningwithPython,DreamtechPr
ess

4. DavidTaieb,”DataAnalysiswithPython:AModernApproach"1stEdition,PacktPu
blishing

ListofExperiments:

1.Numpy Array operations

Write a Python program to do the following operations: Library: NumPy
a) Create a one-dimensional array and perform all operations on it.

b) Create multi-dimensional arrays and find its shape and dimension

¢) Create a matrix full of zeros and ones

d) Reshape and flatten data in the array

e) Perform arithmetic operations on multi-dimensional arrays

f) Append data vertically and horizontally

g) Apply indexing and slicing on array

h) Use statistical functions on array — Min, Max, Mean, Median and Standard Deviation
i) Dot matrix product of two arrays

j) Compute the Eigen values of a matrix

k) Solve a linear matrix equation suchas 3 *x0 +x1 =9, x0+2 *x1 =8

I) Compute the multiplicative inverse of a matrix

m) Compute the rank of a matrix

n) Compute the determinant of an array

0) Perform transpose and change of axes operations on arrays.

p) Perform splitting operations on arrays.

2. Fisher’s Iris Dataset

Description:

This famous (Fisher’s or Anderson’s) iris data set gives the measurements in 18ormalize18s of the
variables sepal length and width and petal length and width, respectively, for 50 flowers from each of
3 species of iris. The species are Iris 18ormal, versicolor, and virginica. Format iris is a data frame
with 150 cases (rows) and 5 variables (columns) named Sepal.Length, Sepal.Width, Petal.Length,
Petal.Width, and Species.

The header is : sepal length, sepal width, petal length, petal width, iris, Species No. It has value 1 for
Iris setosa, 2 for Iris virginica and 3 for Iris versicolor.

Questions:

a) Load the data in the file Iris.txt in a 2-D array called iris.
b) Drop column whose index=4 from the array iris.

¢) Display the shape, dimensions and size of iris,

B.Tech/CSE/2020-2021 Pagel1l6



(R-20)

d) Split iris into three 2-D arrays, each array for a different species.callthem iris1, iris2, and iris3.
e) Print the three arrays iris1,iris2,iris3

f) Create a 1-D array header having elements “sepal length”,” sepalwidth”, “petallength”,
“petalwidth”,” species No” in that order.

g) Display the array header.

h) Find the max, min, mean, and standard deviation for the columns of the iris and store the results
in the arrays iris_max, iris_min, iris_avg, iris_std, iris_varresp. The results must be rounded to not
more than two decimal places.

i) Similarly find the max, min, mean, and standard deviation for the columns of the iris1, iris2, iris3
and store the results in the arrays with appropriate names.

j) Check the minimum value for sepal length, sepal width , petal length, petal width of the three
species in comparison to the minimum value of sepal

length, sepal width, petallength, petal width for the data set as awhole and fill the table

below with True if the species value is greater than the dataset value and False

otherwise.

k) Compare Iris setosa’s average sepal width to that of Iris virginica.

I) Compare Iris setosa’s average petallength to that of Iris virginica.

m) Compare Iris setosa’s average petal width to that of Iris virginica.

n) Save the array iris_avg in a comma separated file named IrisMeanValues.txt on the

hard disk.

0) Save the arrays irisw_max, iris_avg, iris_min in a comma separated file named

IrisStat.txt on the hard disk.

3. Pandas Series Programs

Write a Python program to do the following operations: Library: Pandas Series

a) To add, subtract, multiple and divide two pandas Series.

b) To convert all the string values to upper, lower cases in a given pandas series. Also find the length
of the string values.

¢) To remove whitespaces, left sided whitespaces and right sided whitespaces of the string values of
a given pandas series.

d) To create a series from a list, numpy array and dict

e) To calculate the number of characters in each word in a series.

f) To compare the elements of the two Pandas Series. Sample Series: [2, 4, 6, 8, 10], [1, 3, 5, 7, 10]
g) To convert a Panda module Series to Python list and it's type.

h) To create a series from a list, numpy array and dict.

i) To Combine many series to form a dataframe.

j) to stack two series vertically and horizontally

k) To create and display a DataFrame from a specified dictionary data which has the index labels.

I) Identify frequency counts of unique items of a series.

m) To get the items of series A not present in series B?

n) To convert a numpy array to a dataframe of given shape.

4. Pandas DataFrames Programs

Python program to do the following operations: Library: Pandas Data Frames Iris setosa Iris
virginica Iris versicolor Sepal length , Sepal width , Petal length, Petal width

I. import and read a CSV file

I1. To Generate a basic understanding of a given data.

a. Print First 5 rows, last 5 rows of data

b. Check the basic information of the data

c. Extract the shape of the data

d. Print the unique values of the marital status field based on the column

e. To make it consistent data( widow and widowed )are two different naming for

the.same cafegony On NG O U N O e
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f. Check for duplicates and null values in the whole dataset

I1I. select and filter data based on conditions

a. Select a subset of the data points(Birthdate, Education, and Income of every customer) from the
data frame.

b. Using loc() and iloc() methods to retrieve the first seven data points.

¢. Filter data using the loc() and isin() methods.(Note: we choose the variable of interest and we
select the categories )

d. In our data, that satisfies two conditions such as choosing the customers with an income higher
than 75,000 and with a master’s degree(using python operators) and display the output.

1IV. apply various data operation tools such as creating new variables or changing data types We can
apply different operations on the dataset using Pandas such as

a. setting a new index with the variable of our interest using the .set_index() method

b. sorting the data frame by one of the variable using .sort_values() with ascending or descending
order;

C. creating a new variable which could be the result of a mathematical operation such as sum of
other variables

d. changing the datatype of variables into datetime or integer types

e. determining the age based on year of birth

f. creating the week date (calendar week and year) from the purchase date

V. perform data aggregation using group by and pivot table methods After we created new variables,
we can further aggregate and to analyze data by groups,

a. To apply groupby()method to find the mean of income ,recency,number of web and store
purchases by educational group.

b. To apply pivot_table()method to find the aggregated sum of purchases and mean of recency per
education and marital status group.

5. Canada Pizza Price Prediction

Columns: company, price_cad, diameter, topping, variant, size, extra_sauce, extra_cheese,
extra_mushrooms

Questions:

a) Count the number of null values in the pizza dataset and replace null values with average of the
concerned columns.

b) Calculate average price of pizza prepared by each company.

¢) Find the companies, who prepared pizzas with different variants with same diameter.

d) Which company has more pizzas? Show the result with graph.

e) Check whether the pizza data set contains null value or not. /Count the no. of null values in the
pizza dataset./ Find the number of missing data points per column.

f) Rename the column price_cad as price.

g) Identify the number of companies in each category

h) Identify which type of pizza is more expensive.

i) Find diameter of jumbo size pizza.

j) Any jumbo pizza with diameter less than 16 exists, remove such rows.

k) Calculate average price of a pizza prepared by company A.

I) Find the mean of the diameter and average price of pizzas prepared by company C.

m) Find the companies, who prepared pizzas with different variants with same diameter.
n) Find the pizza variant with extra_mushrooms and topping with chicken.

0) What is the most expensive pizza in each company?

p) Which company has more pizzas on the menu? Show the result with graph.

g) What is the average price of pizza in each company?
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6.Mobile Phone Price Data set:
Columns
e Brand: the manufacturer of the phone

e Model: the name of the phone model

e Storage (GB): the amount of storage space (in gigabytes) available on the
e phone

e RAM (GB): the amount of RAM (in gigabytes) available on the phone

e Screen Size (inches): the size of the phone's display screen in inches

e Camera (MP): the megapixel count of the phone's rear camera(s)

e Battery Capacity (mAh): the capacity of the phone's battery in milliampere
e hours

e Price ($): the retail price of the phone in US dollars

Questions:

a) Identify the models & the price released by each brand.

b) Identify the correlation between Battery Capacity and price.

¢) Find how many models are there per each Battery capacity with same price.
d) Count the number of models in each brand with highest storage. Draw the graph.
e) Identify how many models are released by each brand.

f) Find the RAM capacity of all models of every brand.

g) Identify the correlation between Battery Capacity and price.

h) Find how many models are there per each Battery capacity.

i) Calculate average price of each brand.

j) Find which mobile brand has highest price.

k) Identify any missing values are there in mobile phone price dataset.

I) Display all models associated with apple brand.

m) Find the mobile prices based on Camera (MP).

n) List the models along with brands which have highest storage.

0) How many models in each brand having RAM>6.

p) List the models having price >600 and Storage between 100 and 200.

7.National Universities Rankings
Columns:
¢ Name — institution name,
Location — City and state where located,
Rank — Ranking according to U.S News & World Report ,
Description — Snippet of text overview from U.S News ,
Tuition and fees — Combined tuition and fees for out—of—state students ,
In—state — Tuition and fees for in—state students ,
Undergraduate Enrolliment — Number of enrolled undergraduate students .

Questions:

a) Find the universities along with state whose fee is in between 25,000$ to 30,000$

b) Find university where undergraduate enrollement is morethan 25000 containing instate students.
¢) Find the states where universities are located in three or more cities.

d) Find max & min tuition fee in each state.

e) Find the city & state where maximum tuition fee difference in the universities in that city is greater
than 5,000.

f) Identifying correlation between enrolment numbers and university rank

g) Print university name and where it is located.

h) Find cities having more than 2 universities along with state.
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i) Find the no. of states and cities locating top 100 universities.

j) Draw the plot to show undergraduate enroliment of each university.

k) Draw the plot to show university name and its corresponding tuition fee.
I) Plot the no. of universities in each state having ranks>100.

8.Adidas Sales Dataset
Columns:
e Retailer ID, Invoice Date,

e Region, State,

e City, Product,

e Price per Unit, Units Sold,

e Total Sales, Operating Profit,

e Operating Margin, Sales Method

Questions:

a) List all the products sold in every region.

b) Find the Cities & the retailers who sold womens related products.

c) Find the total sales of each womens product in in-store method.

d) For each product, find region wise total sales & units sold.

e) For men’s & women’s products, find state wise units sold & total sales.

f) Find states where women’s products sold were more than men’s products.
g) Find region wise units sold for each product

h) Find region wise profit for every retailer.

i) Find the states along with units sold where products sold in more than one city in the
state.

j) Draw plot to show monthly sales in 2020 in every region

k) Draw the plot to show year wise sales in every region.

) Draw plots to show Region wise sales in every year.

9. Movies dataset

Columns:
e Title, US Gross,
e Worldwide Gross, US DVD Sales,
e Production Budget, Release Date,
e MPAA Rating, Running Time (min),
e Distributor, Source,
e Major Genre, Creative Type,
e Director, Rotten Tomatoes Rating,
o IMDB Rating, IMDB Votes

Questions:

a) Find number of movies released under each genre in each year.

b) Find movies with loss every year for each distributor.

¢) Find the Directors who directed for each creative type with IMDB rating above 6.

d) Draw the plot to compare the number of movies released till now by each director.
e) Find the genres of the movies released in each year in the ascending order.

f) Find the budgets of the movies released by each distributor along with movie names.

92 Find the movies with the same IMDD rating but with different no.of IMDD rating.

B.Tech/CSE/2020-2021 Pagel11l



(R-20)

h) Write a Pandas program to get those movies whose revenue more than 2 million and
spent less than 1 million.

i) Find the no. of movies in each genre under each source.

j) Find the no. of movies released in each decade.

k) Draw the plot showing the no. of movies released in each genre.

I) Show the no.of movies not rated under each genre in each fiction

Learning Resources:
1. WesMcKinney,PythonforDataAnalysis-
DataWranglingwithPandas,NumPy,andIPython2ndEdition.O'Reilly/SPD

2. JakeVanderPlas,PythonDataScienceHandbookEssential ToolsforWorkingwithData.O’
Reilly/SPD

CS353 SUMMERINTERNSHIP/MINIPROJECT L P C
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Semester-VI (ThirdYear)

CS/IT321 ArtificialIntelligence L P
C30 3

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Introducefundamentalconceptsofartificialintelligence.

2. Impartknowledgeonproblemsolvingusinguninformed,informed,localandadversarialsear
chstrategies.

3. Createawarenessonformalizationofknowledgeandreasoning.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Explainthefundamentalconceptsofartificialintelligence
Applysearchstrategiesforsolvingrealworldproblems
Utilizegameplayingstrategiesforsolvingproblems
Inferknowledgeusingpropositionalandpredicatelogic
DiscussknowledgerepresentationoftherealworldusingOntologies
Summarizethealgorithmsforclassicalplanning

IR

CourseContent:
UNITI C01,C02 10Periods

IntroductiontoAI:WhatIsAI?, TheFoundationsofAl, TheHistoryofAl, TheStateoftheArt. Intelli
gentAgents:AgentsandEnvironments, GoodBehavior: TheConceptofRationality, TheNature
ofEnvironments, TheStructureofAgents.

ProblemSolvingbySearch:Problem-
SolvingAgents,ExampleProblems,SearchingforSolutions, UninformedSearchStrategies, Informe
d(Heuristic)SearchStrategies, HeuristicFunctions.

UNITII C02,C03 14Periods

BeyondClassicalSearch:LocalSearchAlgorithmsandOptimizationProblems,SearchingwithNo
n-Deterministic Actions.
AdversarialSearch:Games,OptimalDecisionsinGames,Alpha—BetaPruning.
ConstraintSatisfactionProblems:DefiningConstraintSatisfactionProblems,ConstraintPropa
gation,BacktrackingSearchforCSPs,LocalSearchforCSPs, TheStructureofProblems.

UNITIII co4 12Periods

LogicalAgents:Knowledge-

BasedAgents, TheWumpusWorld,Logic, PropositionalLogic, EffectivePropositionalModelChecking
,AgentsBasedonPropositionalLogic.

First-OrderLogic:RepresentationRevisited, SyntaxandSemanticsofFirst-
OrderLogic,UsingFirstOrder Logic,KnowledgeEngineeringinFirst-OrderLogic.
InferenceinFirst-OrderLogic:Propositionalvs.First-
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OrderlInference,UnificationandLifting, ForwardChaining,BackwardChaining,Resolution.
UNITIV C05,C06 14Periods

Knowledge Representation: Ontological Engineering, Categories and Objects, Events.
MentalEventsandMentalObjects,ReasoningSystemsforCategories,ReasoningwithDefaultInform
ation.

AutomatedPlanning: DefinitionofClassicalPlanning,AlgorithmsforClassicalPlanning
PlanningandActingintheRealWorld:Time,SchedulesandResources,HierarchicalPlanning.

Learning Resources:
TextBooks:

1.ArtificialIntelligence-
AModernApproach,StuartRussellandPeterNorvig, FourthEdition,PearsonEducation

References:

ArtificialIntelligence, E.RichandK.Knight,3rdEdn.,(TMH)
ArtificialIntelligence,3rdEdn.,PatrickHennyWinston,3rdEdn.,PearsonEducation.
AFirstCourseinAtrtificialIntelligence,DeepakKhemani, TataMc-GrahHill.
ArtificialIntelligenceandExpertsystems—Patterson,PearsonEducation.
ArtificialIntelligence,SarojKaushik, CENGAGELearning

ANl o
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CS/1T322 Cryptography&NetworkSecurity L P C

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Describethearchitectureofnetworksecurity.

2. Explaindesignprinciplesofsymmetricandasymmetricencryptiontechniques.

3. Discussvariousauthenticationprotocols.Describethewebsecurityandnetworksecurityappl
ications.

CourseOutcomes
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Explain the network security vulnerabilities/attacks and symmetric encryption schemes.
Describe public key encryption techniques and mathematical foundations for cryptography.
Explain authentication and digital signature protocols.

Discuss the authentication applications, web and E-mail security mechanisms.

N =

CourseContent:
UNITI co1 13Periods

Introduction:ComputerSecurityConcepts, TheOSIsecurityarchitecture,SecurityAttacks,Securi

tyServices,SecurityMechanisms,Amodel forNetworkSecurity.

NumberTheory:PrimeNumbers,Fermat'sandEuler’stheorem, testingforprimality, TheChineser

emaindertheorem, Discretelogarithms.

Classical Encryption techniques: Symmetric cipher model, Substitution
techniques, Transpositiontechniques,Steganography.

UNITII C01,C02 13Periods

BlockCiphers&DataEncryptionStandard:TraditionalBlockCipherStructure,DataEncryption
Standard, StrengthofDES, BlockCipherDesignPrinciples.
AdvancedEncryptionStandard(AES): AESstructure, AESTransformationfunctions,AESkeyexpansion.
BlockCipheroperations:

PublickeycryptographyandRSA:Principlesofpublickeycrypto-

systems, TheRSAAlgorithm.OtherPublicKeyCryptoSystems:DiffieHellmanKeyexchange, Elg
amalCryptographicSystem.

UNITIII C02,CO3 12Periods

CryptographicHashFunctions: Applications ofcryptographic hashfunctions,
Hashfunctionbasedoncipherblockchaining, SHA512,SHA-3.
MessageAuthenticationcodes:MessageAuthenticationrequirements,MessageAuthenticationfunctio
ns,MACBasedonHash functions:HMAC
Digitalsignatures:DigitalSignatures,ELGamalDigitalSignatureScheme.
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Key management and Distribution: Symmetric key distribution using Symmetric
Encryption,Symmetric key distribution usingasymmetric  encryption,Distribution  of
publickeys, X.509Certificates.

UNITIV co4 12

PeriodsUserauthentication:Kerberos.
TransportLevelSecurity:WebsecurityConsiderations, TransportLayerSecurity(TLS),Secure
Shell(SSH).

E-MailSecurity:S/MIME,PrettyGoodPrivacy(PGP).

IPSecurity:Overview,IPSecurityPolicy,EncapsulatingSecurityPayload.

Learning Resources:
TextBook:

1 Cryptography and Network Security Principles and Practice
WilliamStallings, 7thEdition,PearsonEducation.

ReferenceBooks:

1 BehrouzA.Ferouzan,"Cryptography&NetworkSecurity”, TataMcGrawHill,2007.

2 ManYoungRhee,"InternetSecurity:CryptographicPrinciples”,"AlgorithmsandProt
ocols”,WileyPublications,2003.

3 CharlesPfleeger,"SecurityinComputing”,4thEdition, PrenticeHallofIndia, 2006.

4  UlysessBlack,"InternetSecurityProtocols”,PearsonEducationAsia,2000.

e ——————————————————————————————————
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CS/IT323 MachineLearning L P
C3 0 3

CourseObjectives:
Themainobjectivesofthiscourseareto:

Basicconceptsandapplicationsofmachinelearning.
Supervisedlearninganditsapplications
Unsupervisedlearninganditsapplications
Multilayerperceptionsandkerneltricks

PN

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,thestudentsareableto:

Explain the scope of machine learning concepts in solving real life problems
Solve problems using supervised learning techniques.

Use rule sets and reinforcement learning to solve real world problems
Discuss various dimensionality reduction techniques.

Explain the working of unsupervised learning algorithms.

b=

CourseContent:
UNITI co1 12Periods

Introduction: Well posed learning problems, Designing a Learning System, Perspectives
andIssuesin machinelearning.

ConceptLearningandgeneraltospecificordering: conceptlearningTask,Conceptlearningas
a search, Finding a Maximally Specific Hypothesis , Version Spaces and Candidate
EliminationAlgorithm, Remarks on Version space and candidate elimination. Bayesian
Learning: BayesTheorem, Maximum Likelihood and Least Square Error Hypotheses, Bayes
Optimal Classifier,Naive-BayesClassifier,BayesianBeliefNetwork.

UNITII CO2 12Periods

Decision Tree Learning : Decision Tree Representation, appropriate problems for decision
tree,thebasicdecisiontreeAlgorithm,Issuesindecisiontreelearning.

Artificia
INeuralNetworks:Introduction,NeuralNetworkRepresentation,appropriateproblemsforneural
network,Perceptrons , Multilayer Networks and the Back Propagation Algorithm.
InstanceBasedLearning:Introduction,KNNLearning,LocallyWeightedRegression,RadialBias
Functions,Case-BasedReasoning.

UNITIII Co3 12Periods

LearningSetsofRules:SequentialCoveringAlgorithm, LearningRuleSets:summary,LearningFir
stOrderRules,Learningsetoffirstorderrules:FOIL.
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ReinforcementLe
arning:Introduction,thelLearningTask,QLearning,NonDeterministicRewardsandActions, Temp

oralDifferencelLearning,GeneralizingfromExamples,RelationshiptoDynamicProgramming.
UNITIV co4 12Periods

DimensionalityReduction:Introduction,subsetselection,Principalcomponentanalysis, Featur
eEmbedding,Factoranalysis, Singular ValueDecomposition
andMatrixfactorization,MultidimensionalScaling, LinearDiscriminantanalysis,Canonicalcorrelatio
nanalysis.Clustering:Introduction,Mixture Densities, K-Means Clustering, Expectation-
Maximization Algorithm, Mixturesof Latent Variable Models, Supervised Learning after
Clustering, Spectral Clustering, HierarchicalClustering,ChoosingtheNumberofClusters.

Learning Resources:

TextBooks:

1. TomM.Mitchell, —MachineLearning,McGraw-
HillEducation(India)PrivateLimited,2013.(UNITI,UNITII,andUNITIII)
2. EthemAlpaydin,IntroductiontoMachineLearning,MITPress,PrenticeHallofIndia, T

hirdEdition2014.(UNIT IV)
ReferenceBooks:
1. StephenMarsland,—Machinelearning:AnAlgorithmicPerspective||, CRCPress,2009
2.

MachineLearning:aProbabilisticPerspective,KevinP.Murphy,MITPress, 2012

3. FoundationsofMachineLearning,MehryarMohri,AfshinRostamizadehand
AmeetTalwalkar,MITPress,2012.
4. MachineLearning-

TheArtandScienceofAlgorithmsthatMakeSenseofData, PeterFlach,Cambridge
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CS324 PROFESSIONALELECTIVE-II L P C

III/IVB.Tech.(VI"'S
em)

CS324

CSELO4 CompilerDesign 3-0-0

CSELO5 DistributedSystems 3-0-0

CSELO6 PrinciplesofCloudComputing 3-0-0

WWwww

PN

*CSELO7 IndustryRecommendedCourse(IRC)* 3-0-0

CSELO4 CompilerDesign L P C
CS324(CSELO04)Elective-1I 3 0 3

CourseObjectives:
Themainobjectivesofthiscourseareto

1. Todiscussthephasesofcompiler.

2. Todemonstrateparsingtechniquesandsyntaxdirecttranslationschemes.

3. Toexplainrun-TimestorageallocationsstrategiesandSymbolTableimplementation.
4. Toteachtheintermediatecodeformsandcodegeneration.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
Discuss the fundamental concepts of compiler.

Implement Parsers and SDT schemes.

Specify intermediate code forms for compiler construction.
Explain the code generation process.

AR N

Illustrate code optimization techniques..
CourseContent:
UNITI co1 12Periods

IntroductiontoCompiling:Compilers-Analysisofthesourceprogram-Phasesofacompiler-
CousinsoftheCompiler—GroupingofPhases—Compilerconstructiontools.
LexicalAnalysis:RoleofLexicalAnalyzer-InputBuffering-SpecificationofTokens-

Recognitionoftokens-alanguageforspecifyinglexicalanalyzers-FiniteAutomata-
FromRegularexpressionsto NFA.
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UNITII C02 12Periods

SyntaxAnalysis:Roleoftheparser-Top-Downparsing-
RecursiveDescentParsing,Predictiveparsing,LL(1)Parser.

Bottom-upparsing-Shift Reduce Parsing, Operator Precedence Parser—Operator
precedenceparsing, Operator Precedence functions, Error recovery in operator precedence
parsing, LRParsers—SLRParser,CanonicalLRParser,andLALRParser-ParserGenerators.

UNITIII C02&C03 12Periods

SyntaxDirectedTranslation:SyntaxDirecteddefinition-constructionofsyntaxtrees,Bottom-
upevaluationofS-attributeDefinitions-L-attributeDefinitions.

Intermediate Code Generation: Intermediate languages — SDT scheme for
AssignmentStatements - SDT scheme for Case Statements-SDT scheme for Boolean
Expressions, SDTschemeforFlowofcontrolconstructs-SDTscheme forProcedurecalls.

UNITIV C04&CO05 12Periods

Code Generation: Issues in the design of code generator - The target machine —
RuntimeStorage management-Basic Blocks and Flow Graphs — Next — use Information-A
simple Codegenerator-DAGrepresentationofBasicBlocks.

Code Optimization: Introduction- Principal Sources of Optimization - Optimization of
basicBlocks-PeepholeOptimization.

Learning Resources:
TextBook(s):

1. AlfredAho,RaviSethi,JeffreyDUlIman,"CompilersPrinciples, Techniquesand
Tools",PearsonEducationAsia,2007.

ReferenceBooks:

1. AlfredV.Aho,JeffreyD.Ullman,PrinciplesofCompilerDesign,Narosapublishing,2002.
2. Lex&Yacc-JohnR.Levine, TonyMason,DougBrown,2ndEdition,O'Reilly
3. EngineeringaCompiler-KeithCooper&LindaTorezon,2ndEditionElsevier.

1
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CSELO5 DistributedSystems L P C
CS324(CSELO5)Elective-II 3 0

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Tolearntheprinciplesunderlyingthefunctioninofdistributedsystems
2. Tounderstandthemajortechnicalchallengesindistributedsystemsdesignandim

plementation

3. Togetexposuretocurrenttechnologyandthesoftwareusedindistributedsystems
4. Tounderstandtheimplementationoftypicalalgorithmsusedindistributedsystems
5. Toknowtheresearchissuesinthefieldofdistributedsystems.

CourseOutcomes:

Abilitytolisttheprinciplesinvolvedindistributedsystems
Knowledgeofthetechnicalchallengesindistributedsystemsdesignandimplementation
Knowledgeofcurrenttechniquesusedtosolvethetechnicalchallenges
Abilitytodesignalgorithmsforvariousconceptsofdistributedsystems
Abilitytodoresearchindistributedsystems
Abilitytodevelopsimpledistributedapplications.

ounhwnN =

CourseContent:

UNIT-I 12periods

Introduction: Definition of a Distributed System, Goals, Hardware Concepts,
SoftwareConcepts, TheClient-ServerModel.

Communication:RemoteProcedureCall-
BasicRPCOperation,ParameterPassing, ExtendedRPC Models, Remote Object Invocation —
Distributed Objects, Binding a Client to an
Object, StaticversusDynamicRemoteMethodInvocations, Parameterassing.
Message-OrientedCommunication:-
PersistenceandSynchronicityinCommunication,MessageOriented TransientandPer
sistentCommunication.

UNIT-II 18periods

Processes:-Threads,Clients,Servers,CodeMigration,SoftwareAgents
Naming:NamingEntities-

Names, IdentifiersandAddresses,NameResolution, TheImplementationofaNameSpace.Loca
tingMobileEntities,RemovingUnreferencedEntities

UNIT-III 18periods

Synchronization:ClockSynchronization.LogicalClocks, ElectionAlgorithms,MutualExclusio
n.DistributedTransactions.
ConsistencyandReplication:Introduction,Data-CentricConsistencyModels,Client—
CentricConsistencyModels, DistributionProtocols,ConsistencyProtocols.
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UNIT-1V: 12periods
Faulttolerance:-Introduction to Fault Tolerance, Process
Resilience,ReliableClient-
ServerCommunication,ReliableGroupCommunication, DistributedCommit,Recovery.
DistributedOBJECTS-BASEDSYSTEMS:CORBA

DistributedFileSystems:-SunNetworkFileSystem
Learning Resources:
TextBook:

1. Tanenbaum,MaartenVanSteen"DistributedSystems:PrinciplesandParadigms”,2002,PearsonEd
ucation/PHI.

ReferenceBooks:

1. GeorgeCoulouris,JeanDollimore, TimKindberg, " DistributedSystems-
ConceptsandDesign”3"edition, PearsonEducation.

2. MukeshSinghal&NiranjanG.Shivaratri,"AdvancedConceptsinOperatingSystems”, TMH.

3. PradeepKumarSinha,"DistributedOperatingSystem—ConceptsandDesign”,PHI.A
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CSELO6 PrinciplesOfCloudComputing L P C
CS324(CSELO6)Elective-1I 3 0 3

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. ToExplaindifferentCloudDeployModels&ServiceModelsinanenterprisecloudenvironment

2. ToteachCloudVirtualMachinesMigrationandcloudenhancingservice.
3. TocreateawarenessCloudDatasecurityissues,workflowenginesandSLAmanagementforcl
ouds.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,thestudentswillbeableto:
1. Explain the concepts of enterprise cloud environments, Cloud Deployment & Service Models.
2. Discuss the use of Cloud Virtual Machines and cloud enhancing services.
3. Describe the Secure Distributed Data Storage and workflow engines for clouds.
4. Explain Data security and SLA Management.

CourseContent:
UNITI 12Periods

Introduction to cloud computing: Cloud Computing, in a Nutshell, roots of Cloud
Computing,Layers and Types of Clouds, DesiredFeatures ofCloud, Cloud Infrastructure
Management,InfrastructureasaServiceProviders, PlatformasaServiceProviders.

MigrationintoaCloud:Introduction,BroadApproachestoMigratingintotheCloud, TheSeven-
StepModelofMigrationintoaCloud.

Enriching the ‘Integration as a Service’ Paradigm for the Cloud Era: An
Introduction,
TheOnsetofkKnowledgeEra, TheEvolutionofSaaS, ThechallengesofSaaSparadigm,Newintegration
scenarios, The integration methodologies, Saas integration products and platforms,SaaS
Integration Services, Business to Business Integration(B2Bi) Services, A Framework
ofSensor-CloudIntegration.

UNITII 12Periods

TheEnterpriseCloudComputingParadigm:Relevantdeploymentmodelsforenterprisecloudc
omputing,IssuesforEnterpriseApplicationsontheCloud, TransitionChallenges, BusinessDriversto
wardaMarketplaceforEnterpriseCloudComputing, TheCloudSupplyChain.

Virtual Machines Provisioning and Migration Services: Virtualization Technology
overview,VirtualMachinesProvisioningandManageability, VirtualMachineMigrationServices,VMPr
ovisioningandMigrationinAction, ProvisioningintheCloudContext.

Enhancing Cloud Computing Environments Using a Cluster as a Service:
Introduction,RelatedWork,RVWSDesign, ClusterasaService: TheLogicalDesign, ProofofConcept.
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UNITIII 12Periods

Secure Distributed Data Storage in Cloud Computing: Introduction, Cloud Storage:
fromLANSTOWANS, TechnologiesforDataSecurityinCloudComputingOpenQuestionsandChallen
ges.
WorkflowEngineforClouds:Introduction,WorkflowManagementSystemsandClouds,Architec
tureofWorkflowManagementSystems, UtilizingCloudsforWorkflowExecution.

UNITIV 12Periods

SLAManagementinCloudComputing:TraditionalApproachestoSLOManagement, TypesofSL
A, LifeCycleofSLA,SLAManagementinCloud,AutomatedPolicy-basedManagement.

Data Security in the Cloud: An Introduction to the Idea of Data Security, The Current
State ofData Security in the Cloud, Homo Sapiens and Digital Information, Cloud Computing
and DataSecurity Risk, Cloud Computing and Identity, The Cloud, Digital Identity, and Data
Security,ContentLevel Security—ProsandCons.

Learning Resources:
TextBook:

1. RajkumarBuyya,JamesBroberg,AndrZejGoscinski,CloudComputingPrinciplesand
Paradigms, WileyPublications.

ReferenceBooks:

1. MichaelMiller,CloudComputing—\Web-
BasedApplicationThatChangetheWayYouWork
andCollaborateOnlinePearsonPublications.

ThomasErl,ZaighamMahmood, &RicardoPuttini,CloudComputing-

Concepts, Technology&

ArchitecturePearsonPublications.
EnterpriseCloudComputing-Technology,Architecture,Applications,GautamShroff,
CambridgeUniversityPress,2010.

CloudComputingBible,BarrieSosinsky, Wiley-India,2010.
CloudSecurity:AComprehensiveGuidetoSecureCloudComputing,R.
KaiHwang,GeoffreyC.Fox.Jack].Dongarra, DistributedandCloudComputing—From
10 ParallelProcessingtothelnternetofThings, ELSEVIERPublications.

w N
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CS324(CSELO07-IRC¥*) SecureSoftwareEngineering L P C
(ProfessionalElective-VI) 3 0 3
CourseObjectives:

Themainobjectivesofthiscourseareto:

Identifythefundamentalconceptsinsecurityaspectstobeincludedinsoftwaresystems
Explaintheapproachesusedinsecuresoftwaredevelopmentmethodologies.
DescribeconceptsinSecureCodingandSecurity Testingtechniques.
AnalyzeResources,code, protectionandsecuritymechanismsinsoftware

Ealb o

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Explain the applicability of security concepts to the issues related to software development.
2. Explain the required improvements to ensure a secure development methodology
3. Identify the most appropriate approach to develop secure software solution for real world
problems .
4. Discuss the secure coding principles and practices.
5. Describe the effects and implications of security technologies and validating software.

CourseContent:
UNITI [CO1][TextBook1] 12Periods

Introduction&Motivation:Hackervs.Cracker,HistoricalBackground,ModeofEthicalHacking,
Hacker Motive, Gathering Information, Secure Software, Compliance Requirements, C-Level
Language, Assets, Threats and Risks, Security Requirements, Confidentiality,
Integrity,Availability.

Secure Software Development Methodologies: Secure Software Development
Lifecycle(SSDLC), Guidelines for Secure Software, SD-3 Principles, Security Practices,
Secure codingstandards, OWASP,1S015408,CommonCriteria(CC),build-
insecurityRequirementsEngineering:Availability, Authenticity, Confidentiality, Efficiency,Integrit
y,Maintainability,Portability,Reliability,

UNITII [CO2][CO3][TextBookl] [TextBook2] 12Periods

RequirementsEngineeringforSecureSoftware:Introduction,MisuseandAbusecases, The
SQUARE Process model, SQUARE Sample outputs, Requirements Engineering:
RequirementsElicitation,RequirementsPrioritization.

Secure Architectural Design: Threat Modelling, Asset, Threat, Attack, Data flow
Diagram(DFD), ThreatTree(AttackTree),STRIDE,
DREAD.SecurityArchitecture,SoftwareAttackSurface, Secure, Mandatory Access Control
(MAC), Discretionary Access Control (DAC), Role-basedAccessControl(RBAC),AccessMatrix.
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UNITIII [CO4][TextBook1] 12Periods

Considerations for Secure Coding and Testing: Introduction, code analysis, static
analyticaltools,examples,codingpractices,Softwaresecuritytesting, Softwaresecuritytestingcons
iderationsthroughoutSDLCExamples.
SecurityandComplexity:SystemAssemblyandChallenges: Introduction,SecurityFailures,
FunctionalandAttackerPerspectivesforSecurityAnalysis: Twoexamples:Systemcomplexityanddri
versandsecurity.

UNITIV [CO5][TextBook2] 12Periods

DefensiveTacticsandTechnologies: TacticsandTechnologiesforMitigatingThreats,Authentic
ation:  Mitigating Spoofing, Integrity: Mitigating Tampering, = Non-Repudiation:
MitigatingRepudiation, Confidentiality: Mitigating Information Disclosure, Availability:
Mitigating Denial
ofService,Authorization:MitigatingElevationofPrivilege, TacticandTechnology Traps.
ValidatingThatThreatsAreAddressed:TestingThreatMitigations,HowtoTesta

mitigation, Blackboxtesting, Whiteboxtesting, PenetrationTesting

Learning
Resources:TextB
ooks:

1. “SoftwareSecurityEngineering:AGuideforProjectManagers”byJuliaH.Allen,Sean
Barnum,Robert].Ellison,GaryMcGrawandNancyMead.Addison-Wesley(2008)
(UNITI,II III)
2. “ThreatModelling: DesigningforSecurity”byAdamShostack,JohnWileyandSonsInc,(2
014).(UNITII-Chapter3,4,5andUNITIV-Chapter8,10)

ReferenceBooks:

1. “SoftwareSecurity:BuildingSecurity"byGaryMcGraw,Addison-Wesley(2006)
2. “7QualitiesofHighlySecureSoftware"byManoPaul, TaylorandFrancis, CRCPress.

WebResources:
1. https://home.engineering.iastate.edu/~othmanel/CPRE562.html

2. http://player.slideplayer.com/download/22/6355598/GLChELIc45VZQLdcyZPISg/
1686627364/6355598.ppt4(For TopicsinUnitIIIandUnitIV)
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CS325 Open/JobOrientedElective—II L P C

JOELO1 BigdataProcessing

Course Objectives:
The main objectives of the course are:
1. To impart the fundamental concepts and Eco System of big data.
2. To create awareness on NoSQL database sand MapReduce framework.

Course Outcomes:

After successful completion of the course, the students will be able to

Discuss the basics of Big Data.

Explain the Hadoop framework and Hadoop Distributed File system.

Apply the MapReduce programming model to process the big data

Illustrate the concepts of NoSQL databases.

Process big data using Hadoop tools — AVRO, Hive, Pig, HBase and Zookeeper.

vhwnNe=

Course Content:
UNITI Text Book-1 [CO1, CO2] 12 Periods

Introduction to big data: Data, Characteristics of data and Types of digital data: Unstructured,
Semi-structured and Structured, Evolution and Definition of big data, Sources of big data,
Characteristics and Need of big data, Challenges of big data.

Introduction to Hadoop: Text Book —3

History of Hadoop, Components of Hadoop, The Hadoop Distributed File System: Design of
HDFS, HDFS Concepts, Java interfaces to HDFS, Analysing the Data with Hadoop, scaling out,
Hadoop Streaming.

UNIT-II Text Book — 3 [CO3] 12 Periods

Map Reduce:Developing a Map Reduce Application, How Map Reduce Works: Anatomy of a Map
Reduce Job run, Failures, Map Reduce Features: Counters, Sorting, Joins.

UNIT-III Text Book -2 [CO4] 12 Periods

NoSQL:Introduction to NoSQL, aggregate data models, aggregates, key-value and document data
models, relationships, graph databases, schema less databases, materialized views,

Distribution models: sharding, master-slave replication, peer- peer replication, Combiningsharding
and replication, consistency, relaxing consistency, version stamps.

UNIT-1IV Text Book -3 [CO5] 10 Periods

Introduction to Hadoop ecosystem technologies: Serialization: AVRO, Co-ordination:
Zookeeper, Databases: HBase, Hive, Scripting language: Pig.
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Learning Resources:

Text Books:

1.

3.

Seema Acharya and SubhashiniChellappan, “Big Data and Analytics”, Wiley India Pvt. Ltd.,
2016

P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World Polyglot
Persistence", Addison-Wesley Professional, 2012.

Tom White, "Hadoop: The Definitive Guide", Fourth Edition, O'Reilley, 2015.

References:

1.

Bill Franks, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams
with Advanced Analytics”, John Wiley& sons, 2012.

ArshdeepBahga and Vijay Madisetti, "Big Data Science & Analytics: A Hands On Approach *,
VPT, 2016

Bart Baesens, “Analytics in a Big Data World;The essential Guide to Data Science and its
Applications (WILEY Big Data Series)”, John Wiley & Sons, 2014.
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JOELO2 FullStackDevelopment

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. ToExploretheNode.js-to-AngularStack.
2. TomakethestudentsunderstandtheMonoDBdatabases

3. ToDevelopDynamiccustomwebapplicationsusingMeanFullStackWebFramework

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. DiscussNode. js-to-AngularStackComponents
2. DesignFront-endApplicationsusingAngularJSFrameworkcomponents
3. ImplementApplicationsusingNode.js componentssuchaspackages,events, listeners,etc.
4. Developbackendscripts using Mongo DB.
CourseContent:
UNITI (COo-1) 12

periodsIntroducingtheNode.js-to-AngularStack:UnderstandingtheBasicWeb
DevelopmentFramework,UnderstandingtheNode.js-to-AngularStack Components
GettingStartedwithNode.js:UnderstandingNode.js, InstallingNode.js, WorkingwithNodePackages,Cr
eatinga Node.jsApplication, WritingDatatotheConsole

Angular.js: Getting Started with Angular, Why Angular?, Understanding Angular, Separation
ofResponsibilities, Adding Angular to Your Environment, Using the Angular CLI, Creating a
BasicAngularApplication,UnderstandingandUsingNgModule,

UNITII (CO0-2) 13
periodsAngularComponents:
ComponentConfiguration,BuildingaTemplate,UsingConstructors,UsingExternal
Templates,InjectingDirectives.

Expressions:UsingExpressions,UsingPipes.

DataBinding:UnderstandingDataBinding.
Built-inDirectives:UnderstandingDirectives,UsingBuilt-inDirectives

UNITIII (C0-3) 13
periodsUsingEvents, Listeners, Timers,andCallbacksinNode.js:Node.jsEventModel,Add
ingWorktotheEventQueue,ImplementingCallbacks

B.Tech/CSE/2020-2021 Pagel30



(R-20)

ImplementingHTTPServicesinNode.js:ProcessingURLs,UnderstandingRequest,Response,
and Server Objects, Implementing HTTP Clients and Servers in Node.js, Implementing
HTTPSServersandClients

Implementing Express in Node.js: Getting Started with Express, Configuring Routes,
UsingRequest/ResponsesObjects

UNITIV (CO-4) 12
periodsUnderstandingNoSQLandMongoDB:WhyNoSQL?,UnderstandingMongoDB,Mong
oDBDataTypes;

GettingStartedwithMongoDBandNode.js:
AddingtheMongoDBDrivertoNode.js,ConnectingtoMongoDBfromNode. js, theObjectsUsedinthe
MongoDBNode.jsDriver,AccessingandManipulating Databases.

Learning
Resources:Text
Book(s):
1. Node.js, MongoDB andAngular WebDevelopment(Second Edition),
BradDayley,BrendanDayleyCalebDayley,byPearsonEducation,Inc.(Chapters1,3
,21-25,4,7,11-12,18)

References:
1. Getting MEANwithMongo,Express, Angular,andNode,ManningPublications,bySimon
Holmes,CliveHerber,ISBN-10: 1617294756,
2. BeginningNode.js,Express&MongoDBDevelopment,byGregLim(Author),ISBN-10
:9811480281,
3. Beginning Node.js, Basarat Syed, APress, ISBN-10:9781484201886

List of Lab Programs:

Lab 01.

Create a Node.JS environment with node and npm utilities commands and to check and test the node
environment with Node.js Console module.

o steps for installation of Node.js environment Node

o Test through the node REPL shell commands

o Also install prompt-sync module using npm utility.
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) Test and check the prompt-sync with console Module
Application

Lab 02.

Create a custom Date module using exports keyword Node module by using npm commands and to
determine and display current Node.JS Webserver time and date.

o Create Node Package Module myDate() using node utilities without package.json file

o Also Create the Node Package ModulemyDate() using with
package.json file directives like version,name,bin,etc.,

) Also install created packaged module using npm utility

Lab 03.
Create Node JS Application with Folder structure using npm utilities and develop one application to
display “welcome Node JS APP” Greet message

o With VisualStudioCodeAPP Framework(Any other)
o WithoutVisualStudioCode APP Framework

o Also Access the Custom myDate Module.

Lab 04.

Create Angular CLIApplicationswith different component configuration steps usingdifferent @Angular

ng module utilities at CLI environment.

o Class component Angular app

o Define Inlineselector component in Angular HelloWorld app with root element

o Define Inline template component in Angular HelloWorld app with HTML elements

o Define Inline Style component in Angular HelloWorld app to style the color of the messag
Lab 05.

Create Angular CLIApplications using Angular Class component constructors and objects and different
variable initialization.

o Create Date Class Constructor with current Date in Class Component

o By using Selector,templateURL and styleURL External component configurations demonstrate

the constructor with different objects

Lab 06.

Create Angular CLIApplications using Angular Expressions and Filters to demonstrate the one App.
o Create different Angular Expressions in Class Component

o Also Specify with Different Angular pipes or filters to demonstrate each filter with Angular

expression
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Lab 07.

Create Angular CLI Applications using Data Binding demonstrate each binding type with form
elements.

) Interpolation Binding.
) Style Binding

) Class Binding.

) Two —way binding.
Lab 08.

Create Node.js Application using URL module to decompose URL Componentswith urlStr =
'http://user:pass@host.com:80/resource/path?query=string#ha”

o Resolving the URL Components with url.parse() and url.format() methods
o Also to Resolving the URL using url.resolve();
Lab 09.

Implementing Http Server and Http Client using http node.js module and demonstrate the Http

Client/server Application.

o Create Http Static server files data using static files.
o Define HttpRequest/HttpResponse objects
Lab 10.

Create Simple Arithmetic Operations Form with different form input elements N1 and N2 text

components and ADD button component.

o provide Express Server with listen port:3000

o Use Express.use route and URL Pattern ‘/add’

o provide different routing configurations either POST or GET
Lab 11.

Create Simple Login form Page Application using Express JS Module:

o provide Express Server with listen port:4000 with URL Pattern ‘/login’

o Display the login form with username, password, and submit button on the screen.
) Users can input the values on the form.

o Validate the username and password entered by the user.

) Display Invalid Login Credentials message when the login fails.

o Show a success message when login is successful.

Lab 12.

Create Simple MongDBServer withmongod configuration data and also manage Mongoshell using
mongosh:

o Create simple student document Database

o Insert one student record in mongosh

o Update and delete one document in mongosh

o Also to perform connection from MongoDB to node.js driver connection string
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CS/IT361 ArtificialIntelligencelab L P C

CourseObjectives:
The main objectives of the course are:

1. DevelopvariousapplicationsinAl
Formulateandimplementreal-
worldproblemsasstatespaceproblems,optimizationproblemsorconstraintsatisfacti
onproblems
3. SelectandapplyAltechniquestosolvecomplexproblems.
4. TolearnaboutvariousPythonpackagesthatareusedforsolvingAlproblems
CourseOutcomes:

After successful completion of the course, the students will be able to:

1.

Solveproblemsusingdifferentuninformedsearchtechniques

2. Solveproblemsusingdifferentheuristicsearchtechniques

3.

Implementthealgorithmsforgameplaying

4. Solve problems using Al techniques.

ListofPrograms:

1.

N

0.

ImplementExhaustivesearchtechniquesusing

a. BFS

b. DFS

¢. UniformCostSearch

d. Depth-FirstIterativeDeepening

e. Bidirectional
ImplementwaterjugproblemwithSearchtreegenerationusing

a. BFS b.DFS
ImplementMissionariesandCannibalsproblemwithSearchtreegenerationusing

a. BFS b.DFS
ImplementVacuumWorldproblemwithSearchtreegenerationusing

a. BFS b.DFS
Implementthefollowing

a. GreedyBestFirstSearch

b. A*algorithm
Implement8-puzzleproblemusingA*algorithm
ImplementAO*algorithmforGeneralgraphproblem
ImplementGametreesusing

a. MINIMAXalgorithm

b. Alpha-Betapruning
ImplementCryptarithmeticproblems.

10. ProgramtoimplementLogic.

AdditionalPrograms:

1.
2.

ImplementationofTic-Tac-ToeProblem
Implementationof8-Queensproblem
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CS362 MachineLearningLab L P C

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. DemonstratethebasicconceptsandtechniquesofMachinelLearning.
2. Developskillsofusingrecentmachinelearningsoftwareforsolvingpracticalproblems.
3. Provideexperienceofdoingindependentstudyandresearch.

CourseOutcomes:
Afterthesuccessfulcompletionofthecourse,studentwillbeableto:

1. Implementsupervisedlearningtechniques.
2. Developsolutionstotheproblemsusingunsupervisedlearning.

LabPrograms:
1. Implement Find-S algorithm in Python for a concept EnjoyWaterSport and display the maximal
specific Hypothesis for the given training examples in a CSV file and assign a label for new instance.

2. Implement candidate elimination Algorithm for a concept EnjoyWaterSport by taking training
samples from CSV file and assign a label for new data.

3. Implement Naive Bayesian Classifier for PlayTennis Concept by reading training samples from .txt
file and assign a label.

4. Implement a Python program to calculate the accuracy of Naive Bayesian Classifier by reading a
training samples from CSV file.

5. Implementation of Bayesian belief network.

6. Implement ID3 Decision Tree Classifier for PlayTennis Concept by reading training samples from
CsV file.

7. Implement a Python program to calculate the accuracy of Decision Tree Classifier by reading a
training samples from CSV file.

8. Initialize the neural network with the given input data, train the network and display the updated
weights, outputs, and error values at each node along with the network error value upon completion
of training at each iteration.
9.

a) Calculate accuracy of KNN classifier on IRIS data set using functions from scikitlearn package.

b) Calculate accuracy of SVM classifier on IRIS data set using functions from scikitlearn package.

10. Implement a K Nearest Neighbor(KNN) classifier to assign a label for new instance(data point)
using a set of N no. of data points.

11. Implement a K -Means Clustering under unsupervised learning to assign a cluster membership to
the each data point for the given set of N no. of data points.

12. Implement linear regression method to predict the loan amount for entered salary value.

13. Implementation of Q learning to demonstrate reinforcement learning.

14. Implement Apriori association rule mining to display all frequent item sets.
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CS/IT363 TermPaper L P C

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. TobuildConfidenceinunderstandingthecurrentstateofthearttechnology.
Identificationofthefieldofinterest.
TodeveloptheabilitytoselectaresearchpaperfromInternationalJournals.
Toidentifyingthetechnologyusedandtoextendtheworkinvariousapplications.
Developpresentationskills.

unhwn

CourseOutcomes:
Afterthesuccessfulcompletionofthecourse,studentwillbeableto:
1. Select a research problem from reputed international research journals.
2. Identify the limitations of existing techniques.
3. Discuss the merits and methodology of proposed solution(s) to the selected problem.
4. Present the selected problem as a member or a leader in a team.
5. Prepare a report as per the standard format.

It is aimed as a precursor to the project work done in the second semester
ofthefinalyearB.Tech.Itshouldhelpthestudentstoidentifytheirresearcharea/topicandshouldform
thegroundworkandpreliminaryresearchrequiredfortheprojectwork.

ThebatchesformedforpursuingtheProjectWorkintheFinalYearshallselectsomerese
arch article published in the latest journals of IEEE, ACM and other referred journals.
Thebatch must gain an understanding of the research tools used and the related material,
availablebothinprintedanddigitalformats.Eachindividualoftheprojectbatchmustmakethepresent
ation for two rounds on the same research article about their understanding,
conclusionandifpossibleproposetheextensions forthework.

AttheendoftheSemester,thebatchmustsubmitareportinlEEEformat,ontheworktheyhavepursue
dthroughouttheSemestercontaining.

Theaimandobjectiveofthestudy.

TheRationalebehindthestudy.
Theworkalreadydoneinthefieldandidentified.Hypothesis,e
xperimentationanddiscussion.

Conclusionandfurtherworkpossible.

Appendicesconsistingoflllustrations, Tables,Graphs etc.,
Evaluationistobedoneforthetwopresentationsmadeandthereportsubmitted.
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CSSL4 SkillOrientedCourse—1IV L P

AdvancedskillOrientedcourses

S.NO COURSENAME
a. AutomationTesting
b. ObjectOrientedModelingandDesign
c. SocketProgramming
CSSL4(a) AutomationTesting L P C

SkillOrientedCourse—1V 1 2 2
CourseObjectives:

1. DistributedSystems:Introducebasicconceptsofautomatedsoftwaretesting
2. Understandwhitebox, blackbox,objectoriented, webbasedtesting
3. Knowindetailsautomationtestingandseleniumtestingtoolusedforautomationtesting
4. Understandtheimportanceofautomationtestingdevelopment.
CourseOutcomes:

Afterthesuccessfulcompletionofthecourse,studentwillbeableto:
1. Describethefundamentalconceptsinsoftwaretestingsuchasmanualtesting,automationte
sting
2. developaprojecttestplan,designtestcases, testdata,andconducttestoperations
3. Applyseleniumautomationtoolfortestingwebapplicationusingjava
4. Explain automation testing using NG tool
CourseContent:

UNITI 10Periods

Introduction: Introduction to  Selenium  Structure  Objectives What s
Selenium?;IntroducingSelenium, Brief History of The Selenium Project, Selenium’s Tool
Suite, SeleniumIDEF,
SeleniumRC, SeleniumWebdriver,SeleniumGrid, TestDesignConsiderations

Preparing System and Application Under Test:Structure Objectives Setting eclipse
Createnew Java project Adding Selenium jars Set browser drivers Walkthrough of BPB
application Otherapplications
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UNITII 10Periods

Web Driver, Web Element, and By Structure Objectives Web Driver and its purpose Set
browserdrivers Methods of Web Driver The Web Element interface Generic structure of Web
ElementMethods of Web Elements Exception with Web Elements About By class Methods in
By classUnderstandinglocatorsExceptionwiththeByclass

WorkingwithWebElements—

Form, Table,andDropdownStructureObjectivesWorkingwithformelementsworkingwithWebTabl
esWorking withdropdown

UNITIII 10Periods

WorkingwithWebElement—
Alert,Frame,IFrame,andWindowStructureObjectivesWorkingwithJavaScriptalertsWorkingwithF
rameandIFrameWorkingwithHTMLwindow

Extra Concepts— Actions, Screenshot, Web Driver Manager Introduction Structure
ObijectivesActionsScreenshotWebDriverManager

UNITIV 10Periods

WhatisTestNGStructureObjectivesIntroduction,InstallationStructureAssertionsinTestNGResult
andreportinginTestNGDesignTestNGtestpassingdatainTestNGtest
ConceptofPageObjectModelStructureObjectivesPageobjectmodelImplementingpageobjectmod
elImplementingpagefactoryStructureObjectivesManagingdatausingCSVManagingdatausingExc
elReadingdatafromExcelfileUsingExcelreadingfunction

Learning
Resources:Text

Book:
1. WebBrowserAutomationforTestingUsingSeleniumwithJava”byPallaviS,BPBPublicati
ons.

References:

1. MGLimaye,"SoftwareTestingPrinciples, TechniquesandTools”, TataMcGrawHill,ISBN:
97800701399090070139903

2. SrinivasanDesikan,GopalswamyRamesh,"SoftwareTestingPrinciplesandPractices”,P
earson,ISBN-10: 817758121X

3. NareshChauhan,"SoftwareTestingPrinciplesandPractices",OXFORD,ISBN-
10:0198061846.1SBN-13:9780198061847

4. StephenKan,"MetricsandModelsinSoftwareQualityEngineering”,Pearson,ISBN-
10:0133988082;1SBN-13:978-0133988086

WebReferences:

1. https://www.selenium.dev/documentation/webdriver/
2. https://testng.org/doc/index.html

B.Tech/CSE/2020-2021 Pagel38



(R-20)

CSSL4(b) ObjectOrientedModelingandDesign L P C
SkillOrientedCourse—-1IV 1 2 2

Courseobjectives:
Attheendofthecourse,thestudentwillunderstand
1. ThebasicconceptsinObject-Orientedmodelingandtheirbenefits.

2. Thebasicconceptofuse-
casemodel,sequencemodelandstatechartmodelforagivenproblem.
HowTranslatetherequirementsintoimplementationforObjectOrienteddesign.
4. Chooseanappropriatedesignpatterntofacilitatedevelopmentprocedure.

w

Courseoutcomes:Attheendofthecourse, thestudentwillbeableto
1. Describe the concepts of object-oriented modelling.
2. Draw UML diagrams to model the given problem.
3. Develop software components for the given problem.
4. Explain design patterns for the given problem

CourseContent:
UNITI 10Periods

Introduction,ModelingConceptsandClassModeling:WhatisObjectorientation?WhatisOO
development?EvidenceforusefulnessofOOdevelopment; OOmodelinghistory.

ModelingasDesigntechnique:ClassModeling:Objectandclassconcepts; Linkandassociationsc
oncepts;Generalizationandinheritance; Asampleclassmodel.

UNITII 10Periods

Use Case Modeling and Detailed Requirements: Overview; Detailed object-
orientedRequirementsdefinitions; SystemProcesses-
Ausecase/Scenarioview;IdentifyingInputandoutputs-
TheSystemsequencediagram;IdentifyingObjectBehavior-
ThestatechartDiagram;IntegratedObject-orientedModels.

UNITIII 10Periods

ADVANCEDSTATEMODELING,INTERACTIONMODELING:AdvancedStateModeling:
Nestedstatediagrams; Nestedstates; Signalgeneralization;Concurrency; Asamplestatemodel;

InteractionModeling:Usecasemodels; Sequencemodels;Activitymodels.Usecaserelationship
S.

UNITIV 10Periods

Design Patterns: Introduction; what is a design pattern? Describing design patterns,
thecatalogue of design patterns, Organizing the catalogue, How design patterns solve
designproblems,howtoselectadesignpatterns,howtouseadesignpattern;Creationalpatterns:pro
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totypeandsingleton(only);structuralpatternsadaptorandproxy(only).
Learning Resources:

TextBooks:
1. MichaelBlaha,JamesRumbaugh:ObjectOrientedModellingandDesignwithUML,2ndE
dition,PearsonEducation,2005
2. Satzinger,JacksonandBurd:Object-
OrientedAnalysis&DesignwiththeUnifiedProcess,Cengagelearning,2005.
3. ErichGamma,RichardHelm,RalphJohnsonandjohnVlissides:DesignPatterns—
ElementsofReusableObject-OrientedSoftware, PearsonEducation,2007.

ReferenceBooks:

1. GradyBoochetal:Object-
OrientedAnalysisandDesignwithApplications,3rdEdition,PearsonEducation, 2007.

2. BrahmabDathan,SarnathRamnath:Object-
OrientedAnalysis, Design,andImplementation, UniversitiesPress,2009.

3. Hans-ErikEriksson,MagnusPenker,BrianLyons,DavidFado:UML2Toolkit, Wiley-
DreamtechlIndia,2004.

4. SimonBennett,SteveMcRobbandRayFarmer:Object-
OrientedSystemsAnalysisandDesignUsingUML, 2ndEdition, Tata McGraw-
Hill,2002.
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CSLL4(C) SocketProgramming L P C
SkillOrientedCourse— IV 1 2 2

CourseObjectives:

Themainobjectivesofthiscourseare:
1. Tointroducetheclient/serverprogrammingdesignissuesandprotocols.
2. TodiscusstheelementaryTCP/UDPsystemcalls.
3. Todemonstratetheperformanceofserverprocessusingthreads.

CourseOutcomes:

Attheendofthecoursethestudentswillbeableto:
1. Explainthebasicsofnetworkprogramming.
2. Implementclient/serverapplicationsusingelementarysocketfunctions.
3. Developconcurrentclient/serverprogramsusingmultiplexingandthreads.
4. Demonizevariousclient/serverprocesses.

CourseContent:

UNITI 10periods

Introduction:
Datainclient,ErrorHandling, DatainServer,ClientServerexamples,OSImodel, Unix
Standards,64bitarchitectures.

TheTransportLayer:

Introduction, User datagram Protocol (UDP), Transmission Control Protocol (TCP), Stream
ControlTransmissionProtocol(SCTP), TCPConnectionEstablishmentandTermination, TIME_WAI
TState,PortNumbers, TCPPortNumbersandConcurrentServers.

SocketsIntroduction:

Introduction,SocketAddressstructures,Value-

ResultArguments, ByteOrderingFunctions,inet_aton, inet_addr,andinet_ntoa Functions,
inet_pton and inet_ntop Functions, readn, writenandreadline Functions.

UNITII 10periods

ElementaryTCPSockets:

Introduction, socket Function, connect Function, bind function, listen function, accept
Function,fork and exec Functions, Concurrent Servers, close Function, getsockname and
getpeernameFunctions.

TCPClient-ServerExample:

Introduction, TCP Echo Server: main Function, TCP Echo Server: str_echo Function, TCP
EchoClient: main Function, TCP Echo Client: str_cli Function, Normal Startup, Normal
Termination,POSIX Signal Handling, Handling SIGCHLD Signals, wait and waitpid Functions,
Connection Abortbefore accept Returns, Termination of Server Process, SIGPIPE Signal,
Crashing of Server Host,CrashingandrebootingofServerHost.
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UNITIII 8periods

ElementaryUDPSockets:

Introduction, recvfromandsendtoFunctions,UDPEchoServer:mainFunction,UDPEchoServer:dg_
echo Function, UDP Echo Client: main Function, UDP Echo Client:dg_cli Function,
LostDatagrams, Verifying Received Response, Server Not Running, connect Function with
UDP,
dg_cliFunction(Revisited),LackofFlowControlwithUDP,DeterminingOutgoingInterfacewithUDP,
TCPandUDPechoServer Usingselect.

UNITIV 8periods
DaemonProcessesandtheinetdSuperserver:
Introduction,syslogdDaemon,syslogFunction,daemon_initFunction,inetdDaemon,daemon_inet
dFunction

Threads:

Introduction, Basic Thread Functions: Creation and Termination, str_cli Function Using
Threads, TCP Echo Server Using Threads, Thread-Specific Data, Mutexes: Mutual Exclusion,
ConditionVariables.

Learning Resources:
TextBook:

1. W.RichardStevens,BillFenner,AndrewM.Rudoff,UnixNetworkProgramming.TheS
ocketsNetworkingAPI,Volume 1,3"edition-2004.

ReferenceBooks:
1. Douglas E.Comer,David L.Stevens, Internetworking With TCP/IP:
Design,Implementationand Internals
2. Rochkind,AdvancedUnixProgramming,Z”dedition

WebReferences:
1. http://www.pearsoned.co.in/wrichardstevens
2. http://www.iana.org

1
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Semester-VII(FinalYear)

(R-20)

Hours
PerWee SchemeofExamination Category
S.No CourseC CourseTitle k
ode Int M Sem
L| P | MY EndExamM| Credits
arks
arks
1 Cs411 HumanltlesandS.o01aISc1ences 3 0 30 70 3 HS
(Elective)
2 CS412 ProfessionalElective-IIT 3 0 30 70 3 PE
3 CS413 ProfessionalElective-IV 3 0 30 70 3 PE
4 CS414 ProfessionalElective—V(MOOCS) 0 0 - 100 3 PE
5 CS415 Open/JobOrientedElective-III 3 0 30 70 3 OE
Open/JobOrientedElective—-IV
6 CS416 (MOOCS) 0 0 - 100 3 HS
7 CS451 Internship/ProfessionalCertification - - 100 - 3 PR
8 CSSL5 SkillOrientedCourse—V 1 2 100 - 2 SC
TOTAL 13 2 320 480 23
CS411-Humanities&SocialSciencesElectiveforCSE
S.NO COURSECO COURSENAME
DE
1 HSEL1 IndustrialManagementandEntrepreneurship
2 HSEL2 EconomicsforEngineers
3 HSEL3 IntroductiontoIndustrialManagement
4 HSEL4 ProjectManagement&Entrepreneurship
5 HSELS HumanResourcesandOrganizationalBehavior
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HSEL1 IndustrialManagementandEntrepreneurship L P C

CourseObjectives:

1. ToenablethestudenttodemonstrateathoroughworkingknowledgeofManagementandOrg
anisations.

2. ToalertthestudentsinregularbusinessactivityonTimevaluesofmoneyanddepreciation.

TomotivatethestudentsonEntrepreneurialPerspectivesatpresentbusiness.

4. ToenablethestudentontheMSMEsectorandmotivatethestartupof
MSMEandsupportagencies.

w

Courseoutcomes:
Aftersuccessfulcompletionofthecourse,thestudentsareableto
1. TogaininsightintocontemporaryissuesinManagementandBusinessOrganisation
2. Abilitytoidentify,analyzeandinterpretvariousconceptsoftimevaluesofmoneyanddeprecia
tion.
3. AnunderstandingoftheimpactofknowledgeonEntrepreneurshiptoenablethestudenttome
ettheneedsofIndustry
4. RecognitionoftheneedsandabilitytoMEMEandSupportAgencies

UNITI TextBook-1[CO:1] 10periods

ManagementandBusinessOrganisation:Managementconcept-
Managerialandoperationalfunctions ofmanagement-Scientific management-Job Design-Job
description and job specification.Sole Proprietorship, Partnership Firm, Limited Liability
Partnership (LLP), Joint Stock Company,One Person Company (OPC), Private Company &
Public Limited Company form of Organization,Co-Operatives.

UNITII TextBook-1,2[CO:2] 10
periodsTime values of money and depreciation: Simple interest-Compound interest-Present
worth factorsFutureworthfactors-DepreciationConcept-Straight-linemethodofdepreciation-
Diminishingmethodofdepreciation-
Sumoftheyeardigitsmethodofdepreciationetcalongwithproblems

UNITIII TextBook-3,4[CO:3] 10
periodsEntrepreneur and Entrepreneurship-Conceptof Entrepreneur-Characteristicsof
anEntrepreneurDistinctionbetweenanEntrepreneurandIntrapreneurandaManager-
FunctionsofanEntrepreneur-Types of entrepreneurs-Recent Trends
of Women Entrepreneurship-RuralEntrepreneurship-
Entrepreneurialprocess-GrowthofEntrepreneurshipinIndia

UNITIV TextBook—3,4[CO0:4] 10 periods
MSME and Support Agencies: Meaning of MSME-Definitions of MSME, Characteristics of
MSME-Relationships of MSME- Certificate of MSME - Make in India concept of MSME-
Commercial Banks-financial institutions-(KVIC) Khadi and Village Industries Commission-
(SIDO) Small IndustriesDevelopmentCorporation-(NSIC)NationalSmallIndustriesCorporation-
(NPC)Nationalproductivitycouncil-(DIC)DistrictIndustriesCentre-
(SFC)StateFinancialcorporation.
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Learning Resources:

TextBook(S):

1. KKAhuja,IndustrialManagement,Vol.I&II,DhanpatRai, 1978.
2. E.PaulDegarmo,JohnRChanda,WilliamGSullivan,EngineeringEconomy,MacMilla
nPublishingCo,1979.
3. Poornima M Charantimath, Entrepreneurship
Development Small businessenvironment, PearsonEducation
4. ShivganeshBhargav,EntrepreneurialManagement,SagePublications,2008.

ReferenceBook(s):

1. GaryDessler,HumanResourceManagement, 11thEdition,2008.
2. HeinzWeirichandHaroldKoontz,Management, 10thEdition, TMH,2004.

1
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HSEL2 EconomicsforEngineers
L
PC303
Courseobjectives:

1. Toprovidethestudentswithknowledgeofbasiceconomicproblemsandtherelationshipbetw
eenengineeringtechnologyandeconomics.

2. Tomakethestudentsunderstandthedemanddeterminantsandthemethodsofdemandforec
astingof aproduct.

3. Thestudentsgaintheknowledgeaboutvariouscostconceptsfordeterminingthemanufactur
ingofaproduct.

4. Tosensitizethestudentsaboutthechangingenvironmentofbankingscenarioandtoundersta
ndthe functionsofRBI.

Courseoutcomes:

Aftersuccessfulcompletionofthecourse,thestudentsareableto
1. Explain the basic economic problems and objectives of a firm.
2. Discuss overall functions and concepts of Demand elasticity of the firm and forecasting.
3. Describe how to sustain break even for a business through linkage of various cost concepts.
4. Explain the overview of Liberalization, Privatization and Globalization and their impact on
Indian economy.

Course Content:
UNITI TextBook-1,2[CO:1] 15
periodsENGINEERINGECONOMICS:Economicsdefinition-
Functions&ScopeofEngineeringeconomics-Basiceconomicproblem-
RelationshipbetweenScience-Engineering-Technology-
Economics.FIRMSOBJECTIVE: TheoriesofMaximization-ProfitMaximization-
WealthMaximization-GrowthMaximization-SalesRevenueMaximization-UtilityMaximization.

UNITII TextBook-2,3[CO:2] 15
periodsTHEORYOFDEMAND:DemandDefinition-NatureandCharacteristicsofDemand-
DemandscheduleLawofdemand-Limitationstothelawofdemand-
VariousconceptsofDemandElasticity—PriceElasticity-IncomeElasticity-Crosselasticity-
DemandForecastingdefinition-FactorsdeterminingDemandForecasting-
MethodsofDemandforecasting.

UNITIII TextBook-4[CO:3] 15 periodsCOST
CONCEPTS: Introduction - Types of costs - Fixed cost - Variable cost - Average cost —
Marginal cost - Real cost - Opportunity cost - Accounting cost - Economic cost - Break -
Evenanalysis.

UNITIV TextBook-4[C0:4] 15
periodsINDIANECONOMY-ANOVERVIEW:NatureandcharacteristicsofIndianeconomy—
Banking-StructureofIndianBanking-RBIfunctions-FunctionsofCommercialbanks-
MeritsandDemeritsofLiberalization-Privatization-Globalization(LPG)-
Elementaryconceptsof WTO -GATT-GATS-TRIPs-TRIMs-MonetaryPolicy-FiscalPolicy.
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Learning Resources:

TextBook(s):
1. Riggs,BedworthandRandhwa,EngineeringEconomics,McGraw-HillEducationIndia.

2. S.C.SharmaandT.R.Banga,IndustrialOrganisationandEngineeringEconomics,Kh
annaPublishers.
3. S.K.MisraandV.K.Puri,EconomicEnvironmentofBusiness,HimalayaPublishingHou

se.
4. H.L.Ahuja,ManagerialEconomics,S.ChandPublishing.

ReferenceBook(s):

1. SinghAandSadhA.N.,IndustrialEconomics,HimalayaPublishingHouse,Bombay
2. R.L.Varshney&K.L.Maheswari,ManagerialEconomics,S.ChandPublishing,2003Edition
3. Datt&Sundharam,IndianEconomy,S.ChandPublishing,2014Edition.

e ——————————————————————————————————
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HSEL3 IntroductiontoIndustrialManagement LP C
3 0 3

Courseobjectives:
1. Toprovidethestudentsafoundationinconceptsandskillsinmanagement.

2. Tomakethestudentsunderstandtheconceptofinterestandevaluationofprojectalternatives

3. Preparethestudentsforfacingthechangingenvironment, itsimplicationonhumanresources
andtoachievethe corporateexcellence.

4. Provide awareness about the materials requirement and procurement, in order to
producegoodqualityproductsandmaintainqualityasdesiredbytheconsumer.

Courseoutcomes:

Aftersuccessfulcompletionofthecourse,thestudentsareableto
1. becomeawareoftheinferenceoforganizationstructureandperformanceofpeopleworkingi
norganizations.
2. getknowledgeabouttimevalueofmoney,evaluationofalternativesinthechangingeconomic
environment.
3. understandtheelementsofhumanresourcemanagementtoacquirecompetitiveadvantage.
4. userightsortofmaterialfordeliveringtherightproductsandservicestothemarket.

Course Content:
UNITI [CO:1] 15Periods

GENERALMANAGEMENT:ManagementConcept,Manageriallevels,ManagerialSkills,Manageri
allevelsv/s skills, Brieftreatmentofmanagerial functions, Scientific
ManagementPrinciples,AdministrativePrinciplesofManagement. FORMSOFBUSINESSORGANIS
ATION: Salientfeaturesofsoleproprietorship.Partnership,JointStockCompany, Privatelimitedand
Publiclimitedcompanies.

UNITII [CO:2] 15Periods

FINANCIALMANAGEMENT:ObjectivesofFinancialManagement-Conceptofmoney—
Equivalent cash flow diagram - Break even analysis-Economic evaluation of alternatives-
Basicmethods — the annual equivalent method - present worthmethod - future worth
method.DEPRECIATION: Purpose - Definition - types of depreciation - common methods of
depreciation —TheStraightLineMethod-DiminishingBalanceMethod-
theSumoftheYearsDigitsMethod.

UNITIII [CO:3] 15Periods

HUMAN RESOURCE MANAGEMENT: Functions of Human Resource Management - Job
Analysis -Human Resources Planning - Brief treatment of Recruitment - Selection -
Placement Induction&Orientation-TrainingandDevelopment-
PerformanceAppraisal. SUPPLYCHAINMANAGEMENT Introduction,needofsupply,Chainmanage
ment, ElementsofSupplychainmanagement, logistics, E-

commerce, Stepsincreatinganeffectivesupplychain,Suppliermanagement.

UNITLN e COM4) e 1oPeriods
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MATERIAL MANAGEMENT: Functions of Materials Management - Material Requirement
Planning -Purchasing- Objectives ofPurchasing- Sources ofSelection -Procurement Methods-
VendorRating-Inventory Management - EOQ - EPQ - ABC Analysis.

MARKETING MANAGEMENT: Functions ofMarketing-MarketingMix-Productlifecycle-
Channelsofdistribution-MarketingSegmentation-Advertising&Salespromotion-MarketResearch.

Learning
Resources:Text
Book(s):

1. KKAhuja,IndustrialManagementandOrganizationalBehaviour,KhannaPublishers.
2. PravinKumar,IndustrialEngineeringandManagement,PearsonPublications.

ReferenceBook(s):

1. PhilipKotler,MarketingManagement, 11thEdition,PearsonEducation.
2. HeinzWeirichandHaroldKoontz,Management, 10thEdition, TMH.

e ——————————————————————————————————
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HSEL4 ProjectManagement&Entrepreneurship
LPC30

Courseobjectives:

1. TodevelopEntrepreneurialcreativityandEntrepreneurialinitiative,adoptingthekeystepsint
heelaborationofbusinessidea.

2. TobeawarethegrowthanddevelopmentofEntrepreneurialprocessandtheresourcesneede
dforthesuccessfuldevelopmentofEntrepreneurialventures.

3. Tograsptheprojectidentification,Planningandexecutionoftheprojects.

4. Tounderstandtheprojectanalysis,applyappropriateprojecttoolsandtechniques.

CourseQOutcomes:
Aftersuccessfulcompletionofthecourse,thestudentsareableto
1. utilizetheideastocreatevalue.
2. self-advocacyandproblemsolvingskillsandmanagestrongidentitypurpose.
3. Understandtheconceptualclarityaboutprojectidentification,formulationandfeasibilityana
lysis.
4. Analysethelearningandimplementationoftheprojecttechniquesforprojectplanning,sched
ulingandexecution.

UNITI [CO:1] 15
PeriodsEntrepreneurship:AnoverviewofEntrepreneurship-
CharacteristicsandcompetenciesofEntrepreneur-Entrepreneurialtraits-
ClassificationofEntrepreneurs-functionsofEntrepreneur-
DistinctionbetweenEntrepreneur,IntrapreneurandManager-Entrepreneurialdecisionprocess

UNITII [CO:2] 15Periods
Entrepreneurship growth and Development: Factors affecting Entrepreneurial Development —
EconomicandNon-Economicfactors-EntrepreneurialDevelopmentPrograms-Needandobjectives
of EDP -EDP programs in India - Entrepreneurial Motivation - theories of Maslow's
andMcClelland's—MSMEanintroductory framework.

UNITIII [CO:3] 15Periods
Project Identification and Formulation: Meaning and definition of Project - concepts - Project
Lifecycle-ProjectIdentification-ProjectSelection-SourceofFinanceforaProject-Projectappraisal
-Technical,Financial,Marketappraisal-preparationofdetailedprojectreport.

UNITIV [CO:4] 15Periods
Implementation of project: An overview of Project Planning and Scheduling - Management
andControlofProjects -NetworkAnalysis-PERTandCPM.

Learning Resources:
TextBook(s):
1. Dr.S.SKhanka,EntrepreneurialDevelopment,S.ChandandCompanylimited,NewDelhi.

2. H.Nandan,FundamentalsofEntrepreneurship,PHI,NewDelhi.

3. PrasannaChandra,ProjectPlanning,Analysis,Selection,ImplementationandReview, Tata
McGrawHiill.

4. Rao.P.C.K.,ProjectManagement&Control,S.Chand,NewDelhi.
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HSEL5 HumanResources&OrganizationalBehavior LPC
303

CourseObjectives:
1. TofamiliarizethestudentwiththefundamentalaspectsofvariousissuesassociatedwithHum
anResource ManagementandOrganizationalBehaviour.
2. ThiscourseaimstogiveacomprehensiveoverviewaboutCareerPlanning,theoriesofMotivati
onandstylesofLeadership.
3. TointroducethebasicconceptofIndividualBehaviour.
4. ToenhancetheawarenessofGroupBehaviour.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse, thestudentsareableto

. Describe the concepts in Compensation, Motivation and styles of Leadership.

. Discuss the Behaviour of people at individual level through the concepts of Perception,
Learning and Personality.

4. comprehend the Group and Team Dynamics in an Organization.

WN =

Course Content:

UNITI [CO:1] 15
PeriodsHumanResourceManagement:Nature-significance-functionsofHRM-.JobAnalysis—
ObjectivesandmethodsofJobAnalysis-JobDescription-JobSpecification-JobRotation-
JobEnlargement-JobEnrichment-JobEvaluation&itsMethods.

UNITII [CO:2] 15Periods
CareerPlanning&Motivation: CareerPlanningandDevelopment-CareerStages-Compensation-
Components of Pay Structure - Wage and Salary administration - Incentives and
EmployeeBenefits-Motivation:Maslow'sTheory-Herzberg'sTwoFactorsTheoryofMotivation-
McGregor'sTheoryXandY-Vroom'sExpectancyTheory-

Leadership: TheoriesofLeadershipanditsStyles.

UNITIII [CO:3] 15Periods
IntroductiontoOrganizationalBehavior:Meaning-Importance-Nature&ScopeofOB-Contribution
of other Disciplines to OB - Need for Development of individual Skills; Perception -Process of
Perception -Enhancing Perceptual Skills - Learning - Theories of learning - Personality -
StagesofpersonalityDevelopment -Determinantsofpersonality.

UNITIV [CO:4] 15Periods

Groups and Teams: Meaning & Definition of Group and Group Dynamics - Dynamics of
GroupFormation - Reasons for Group Formation - Types of Groups - Concept and Definition
of Team -TypesofTeams-WorkTeams-Cross-functionalTeams-VirtualTeams-
Group/TeamEffectiveness -How to make Teams more Effective - Team Building -
Collaboration - GroupLeadership.
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Learning Resources:

TextBook(s):

1. Aswathappa.K.,HumanResourceManagement, TextandCases8thEdition,McGraw
Hill, NewDelhi.

2. DeCenzo.&StephenP.Robbins,Personnel/HumanResourceManagement,Pearson
Publications.

3. StephenP.Robbins,OrganisationalBehavior,PHI,Sthedition

4. FredLuthans,OrganisationalBehaviour, TataMcGrawHill.-12thEdition.

ReferenceBook(s):

VSPRao,HumanResourceandPersonnelManagement,PHI
EdwinB.Flippo,PersonnelManagement,McGraw-Hill.
Aswathappa.K.,OrganisationalBehaviour,HimalayaPublishingHouse,NewDelhi
Jai,B.P.Sinha,"CultureandOrganisationalBehaviour",SagePublications

N
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ProfessionalElectiveCourses
IV/IVB.Tech.

CS412
1. CSELO0S8 Devopsy(LBD) 3-0-0 3
2. CSEL09 CyberSecurity(LBD) 3-0-0 3
3. CSEL10 WebandMicroServices(LBD) 3-0-0 3

CS413
4. CSELI11 InternetofThings(LBD) 3-0-0 3
5. CSEL12 VisualProgramming 3-0-0 3
6. CSEL13 NaturalLanguageProcessing(LBD) 3-0-0 3
7. *CSEL14 IndustryRecommendedCourse(IRC)* 3-0-0 3
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CSELO0S8 DevOps L P C
CS412(CSELO8)Elective-III 3 0 3

CourseObjectives:

Themainobjectivesofthiscourseare:

Courseoutcomes:

Attheendofthecoursethestudentswillbeableto:

1. Explain the importance of DevOps tools used in software development life cycle
2. Describe the importance of Jenkins to Build, Deploy and Test Software Applications
3. Examine different Version Control strategies
4. Illustrate the Containerization and deployment of applications over Docker
5. Summarize the importance of Software Configuration Management in DevOps
6. Synthesize the provisioning using Ansible.
UNITI
IntroductiontoDevops:

What Is Devops ,History of Devops, Devops definition ,DevOps Main Objectives ,DevOps
andSoftware Development Life Cycle ,Waterfall Model ,AgileModel ,Continuous Integration
&Deployment ,Jenkins ,Containers andVirtualDevelopment, Docker
,Vagrant, ConfigurationManagementTools,Ansible

Cloud Computing :What is Cloud, IAAS(Infrastructure as a Service) ,SAAS(Software as
aService) ,PAAS(Platform as a Service) ,Private, Public and Hybrid Cloud ,Public Cloud
AmazonWeb Services,MicrosoftAzure, GoogleCloudServices

UNITII

Terraform:Introductionto
terraform,terraformarchitectureanditscomponents, terraformlifecycle, terraformmodules, terr
aformusingawsexamples.

Ansible:IntroductiontoAnsible, InfrastructureManagement, YAMLScripts, HostInventory
,HostsandGroups,HostVariables,GroupVariables,Playbooks, Variables,Conditionals,Loops
,Blocks,Handlers, Templates,Modules,CoreModules,AnsibleRoles

UNITIII

Docker: What is Docker Image, Docker Installation, Working with Docker Containers,
What

isContainer,DockerEngine,CreatingContainerswithanImage, WorkingwithImagesDockerCom
mandLinelnterface,DockerCompose

Version Control-GIT: GITFeatures, 3-TreeArchitecture, GIT-Clone /Commit/Push, GIT
HubManagement,GITRebase&Merge,GITStash,Reset, Checkout, GITClone,Fetch,Pull

UNITIV
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ContinuouslIntegration—
Jenkins:IntroductiontoJenkins,ConfigureJenkins,JenkinsManagement, SchedulingbuildJob,p
ollscmMavenBuildScripts,SupportfortheGITversion

controlSystem, Differenttypesoflenkinslobs,Jenkins BuildPipeLine ,ParentandChildBuilds
,SequentialBuilds,JenkinsMaster&SlaveNodeConfiguration,JenkinsWorkspaceManagement
,SecuringJenkins,Authentication,Authorization,Confidentiality,CreatingUsers,JenkinsPlugins
,InstallingJenkinsPlugins,SCMplugin,Buildandtest.

Kubernetes:Introductiontokubernetes,componentsandarchitectureofkubernetes

Learning Resources:
TextBooks:
1. LearningDevops,Mikaelkrief,packtpublishers
2. Ansiblefrombeginnertopro,Michaelheap,Apress
3. Jenkinsthedefinitiveguide,Johnfergusonsmart,creativecommonsedition
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CSEL09 CyberSecurity L P C
CS412(CSEL09)Elective-III 3 0

CourseObjectives:
Themainobjectivesofthiscourseare:
1. To introduce the differentcyber-crimes.
2. To impart the cyber security attacks
3. Describe various methods used in cyber crime
4. List variousimplicationsofcyber security

CourseOutcomes:
Attheendofthecoursethestudentswillbeableto:
1. Discuss classification of cyber-crimes and Computer Forensics process.
2. Discuss the impact of cyber attacks
3. Describe the tools and methods used in cyber crime
4. Explain organizational implications of cyber security

CourseContent:
UNITI co1 12Periods
IntroductionofCybercrime: DefinitionandOriginsof theWord,Cybercrimeand Information Security,
Cybercriminals,Classifications of Cybercrimes:E-Mail Spoofing,Spamming,InternetTime
Theft,SalamiAttack/SalamiTechnique, Data
Diddling,Forgery, WebJacking, NewgroupSpam,IndustrialEspionage, Hacking,
OnlineFrauds,PornographicOffenses,SoftwarePiracy, Computer Sabotage,E-

Mailbombing,computernetworkintrusions,password sniffing,creditcardfrauds, identity theft.

Introduction of Computer Forensics: Digital Forensics Science, Need for Computer
Forensics, Cyberforensics and digital evidence, Digital Forensic Lifecycle, OSI 7 Layer Models to
computer Forensics.

UNITII C02 12Periods

Cyberoffenses:CriminalsPlan:Categoriesof CybercrimeCyberAttacks: Reconnaissance,PassiveAttack,
ActiveAttacks,Scanning/Scrutinizing gathered Information, Attack, Social Engineering: Classification of
Social Engineering.

Cyberstalking:Typesof Stalkers,Working of Stalking, Real-LifeIncident of
Cyberstalking,CybercafeandCybercrimes,Botnets: TheFuelfor Cybercrime, Botnet,AttackVector.

Attacksonmobile/cellphones: Theft,viruses,mishing, vishing, smishing,hacking Bluetooth.
UNITIII Cco3 14Periods

ToolsandMethods: Introduction,Proxy ServersandAnonymizers,howphishing works, password
cracking, keyloggersand spywares, types of viruses, steganography,DoS and DDoS attacks —
classification, types, tools used for launch,DDoSattacks,protection,SQLinjection—
stepsandprevention, Buffer Overflow —types and minimizing attack, Attacks on Wireless Networks.
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Phishing: Methods of Phishing, Phishing techniques, Spear Phishing, Types of Phishing scams,
Phishing countermeasures.

UNITIV Co4 12Periods

Identity (ID) Theft: Personally Identifiable Information (PII), Types of ID Theft, Techniques of ID
Theft, Countermeasures.

OrganizationalImplications—Introduction—Insider threats, Privacy, Key challenges to organizations,
Cost ofCybercrimesand IPR issues.

IncidentHandling:Definitions,OrganizationsneedIncidentResponse systems,
Examplesofincidents,whatorganizationscandoto protect,bestpracticesfor organizations.

Learning Resources:

Text books(chapters 1,2,3,4,5,7,9)
1. NinaGodbole,SunitBelapur, “CyberSecurityUnderstandingCyberCrimes,
Computer Forensics and Legal Perspectives” , 2nd edition, Wiley India
Publications, April, 2015

Reference books
1. JamesGraham,RHoward,ROlson,"CyberSecurityEssentials"CRCPress,
2018
2. MarttiLehto, PekkaNeittaanmaki, Cyber Security: Analytics, Technology and
Automation edited, Springer International Publishing Switzerland 2015
NASSCOM Handbook Study Material.
4. Cyber Security — Attack and Defense Strategies by Yuri Diogenes and

ErdalOzkaya.
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CSEL10 WebandMicroServices L P C
CS412(CSEL10)Elective-III 3 0 3

CourseObjectives:

Themainobjectivesofthiscourseare:

Analyze the basic technologies to develop Middleware applications.
Design web service applications using SOAP, UDDI and WSDL.

Devise message services and microservices.

Articulate the development of Micro services with Springbot configuration.
Describe the consuming, deploying and testing of a microservice.

vk

CourseOutcomes:

Attheendofthecoursethestudentswillbeableto

1. Explain the development process of Middleware applications using RMI and CORBA technologies.
2. Apply Restful web services and SOAP using WSDL.

3. Describe the architecture of micro services using Springboot.

4. Explain the development, testing and consuming of Micro service applications.

CourseContent:

UNITI 12Periods
J2EE Introduction: J2EE Multi-Tier Architecture, JAVA XML: DOM parsers, SAX parsers.

J2EE Interconnectivity: Java Remote Method Invocation (JRMI).

Middleware Technologies: Java Interface Definition Language (JIDL) and CORBA.

UNITII 12Periods
Introduction: RESTful Web Services: SOAP Universal Description, Discovery and Integration(UDDI),
Web Services: Web Services Description Language (WSDL).

Messaging Services: Java Naming and Directory Interface (JNDI)

UNITIII 12Periods

Microservices Introduction: Setting Up the Development Environment, Domain-Driven Design and
Implementing a Micro service.

A Solution Approach: Introduction: Evolution of microservices: Monolithic Limitation of monolithic
architecture versus its solution with microservices architecture overview, Microservices build pipeline.

Deployment: Setting Up the Development Environment, NetBeans IDE installation and setup, Spring
Boot configuration, Sample REST program, Domain-Driven Design, and Implementing a Microservice.
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UNITIV 12Periods
Domain-driven design fundamentals: Fundamentals of DDD, Artifacts of domain-driven design,
Strategic design and principles.

Deployment and Testing: Deployment and Testing of Microservices: Mandatory services for good
Microservices, Service discovery and registration

Consuming Services: Consuming Services Using a Micro Service Web Application, Angular]S
framework overview, Setting up the web application

LearningResources:Text
book(s):

1. JimKeogh, ThecompleteReferencel2EE, TataMcGrawHill-
Paperback,IndiaEdition2017(Unit-I)
2. MasteringMicroservicesbySourabhSarmabyPacktPublishers(Unit-1I,II1,1V)

Referencebooks:

1. B.V.Kumar,S.Sangeetha,S.V.Subrahmanya,J2EEArchitecture, TataMcGrawHill.

2. JamesMcGovern&RahimAditya,J2EE1.4Bible, Wileypublications.
JustincouchandDanielH.Steinberg"Java2EnterpriseEdition"”J2EEBiblebyHungrymind
sPublishing.

3. JonathanWetherbee,MassimoNardone,ChiragRathod,RaghuKodali"BeginningEJBin
JavaEE8"AcademicPress, Thirdedition,2018

4. KamalmeetSingh,MertCaliskan,OndrejMihalyi,PavelPscheidl,JavaEE8Microservices”
PacktPublications,2018

WebReferences:
1. http://middlewaretutorial.com/

2. https://www.geeksforgeeks.org/microservices-introduction/
3. https://www.tutorialspoint.com/angularjs/index.htm
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CSEL11 InternetofThings L P C

CS413(CSEL11)Elective-IV 3 0 3

CourseObjectives:

Themainobjectivesofthiscourseare:
1. Explore the inter connection and integration of the physical world and Various Sensors.
2. Acknowledge about the setup, configuration and installation of equipment for IOT.

CourseOutcomes:

Attheendofthecoursethestudentswillbeableto:

1. Interpret the building blocks of Internet of Things and characteristics.
2. Discuss the applications of IoT in different domains.

3. Examine the IoT System Management and Design Methodology.
4. Constructing IoT Models using Arduino/Raspberry Pi with various sensors.

CourseContent:
UNITI Co-1 12 Periods
Introduction & Concepts: Introduction to Internet of Things, Physical Design of IOT.

Design of IOT: Logical Design of IOT, IOT Enabling Technologies, IOT Levels.

UNITII CO-2 12Periods
Domain Specific IOTs: Home Automation , Cities, Environment, Energy, Retail.

Applications: Logistics, Agriculture, Industry, Health & LifeStyle.

UNITIII CO-3 12Periods

M2M & System Management: M2M, Difference between IOT & M2M, SDN & NFV for IOT,
Software defined Networking, Network Function Virtualization, Need for IOT Systems Management.

NETCONF-YANG: Simple Network Management Protocol, Limitations of SNMP, Network Operator
Requirements, NETCONF, YANG, IOT Systems, management with NETCONF-YANG.

IOT Design Methodology-Design Methodology

UNITIV CO-4 12Periods
IOT Physical Devices: What is IOT Device, Exemplary Device, Board and Linuxon Raspberry Pi.

Endpoints: Interfaces, and Programming & IOT Devices.
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Learning Resources:

TextBook:

1. Vijay Madisetti, Arsh deep Bahga, Internet of Things AHands-On- Approach, 2014, ISBN:
9780996025515

Reference Books:

1. Adrian McEwen, Designing the Internet of Things, Wiley Publishers, 2013, ISBN:
978-1-118-43062-0

2. Daniel Kell mereit, The Silent Intelligence: The Internet of Things, 2013,
ISBN: 0989973700

3. Internet of Things : Design Principles and Applications

Web References:

1. https://en.wikipedia.org/wiki/Internet_ofThings
2. www.iot-a.eu/
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CSEL12 Visualprogramming L P C
CS413(CSEL12)Elective-IV 3 0

CourseObjectives:
Themainobjectivesofthiscourseare:

1. ComprehendtheC#languageandthe.NETFramework.

2. DemonstratetheuseofWindowsFormsapplicationswithrich, highlyresponsiveuserint
erfaces.

3. IdentifythecloudwebapplicationsusingASP.NET.

4. RelatetheuseofLanguagelntegratedQuery(LINQ).

CourseOutcomes:
Attheendofthecoursethestudentswillbeableto:
1. Explain the fundamental concepts of C#
2. Apply OOPS concepts in C# console applications.
3. Implement Window Forms Applications and ASP.Net web applications
4. Create Data Access driven applications using LINQ and XML

CourseContent:

UNITI co1 12Periods

Introducing C#: What is the .Net framework and C#? , Console Applications

Variables and Expressions: Basic C# syntax, basic C# console application structure, variables,
expressions.

Flow Control: Boolean logic, branching, looping, More about Variables: type conversion, complex

variable types, string manipulation

UNITII C02 12Periods

Functions: struct functions, overloading functions, delegates.
Object-Oriented Programming: what is object-oriented programming, oop techniques, class
definitions in c#, system.object, constructors and destructors, interfaces versus abstract classes, struct

types,member definitions, interface implementation, partial class & method definitions

UNITIII CO3 14Periods

Windows Programming: Windows forms applications, controls, button control, textbox control,
radiobutton and checkbox controls, richtextbox control, listbox and checkedlistbox controls, listview
control, tabcontrol control.

ASP.NET web programming: overview of web applications, asp.net runtime, creating a simple
page, server controls, ASP.NET postback, input validation, state management, authentication and
authorization, reading from and writing to a SQL server database.
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UNITIV Cco4 12Periods

Files: streams, the classes for input and output xml: xml documents, using xml in your application
LINQ:first LINQ query, using the LINQ method syntax, ordering query results, order by clause,
ordering using method syntax.

Applying LINQ:LINQ varieties, using LINQ with databases, first LINQ to database query

Learning Resources: (Chapters 1-6, 8-10, 15, 18, 21-24)

1. Karli Watson, Christian Nagel, Jacob Hammer Pedersen, Jon Reid, and Morgan
Skinner, BEGINNING VISUAL C# 2010, Wiley Publishing, Inc.

Reference Books:

1. Stephen C. Perry, Core C# and .NET, Pearson Education, 2006.
Herbert Scheldt, C#: The Complete Reference, TATA McGraw Hill Publishing.
Andrew Troelsen, Pro C# and the .NET Platform, A! Press.

Kevin Hoffman, Microsoft Visual C# 2005 Unleashed, Sams Pearson India.

A

Web References:
1. https://en.wikipedia.org/wiki/.NET_Framework
2. www.dotnetjalps.com/.../Dynamic-URL-of-asp-net-web-service
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CSEL13 NaturalLanguageProcessing L P C
CS413(CSEL13)Elective-1V 3 0

CourseObjectives:
Themainobjectivesofthiscourseare:

1. Tounderstandtheunderlyingconceptsandtechniquesrequiredforn
aturallanguageprocessing.
2. Tocreatecomputationalmodelsforenablingeffectiveandnaturallanguageprocessing.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,thestudentsareableto:

1. DeterminethestructuralcomponentsofsentencesforagivenGrammar.

2. Producelogicalformthatrepresentscontext-
independentmeaningofasentence.

3. Linklogicalformswithsyntacticstructuresforsemanticinterpretationofthese
ntence.

4. Understandtheambiguityinnaturallanguageconstructsandidentifypossiblei
nterpretationsofasentence.

5. MapthelogicalformtotheKnowledgerepresentationtogeneratecontextualre
presentation.

CourseContent:
UNITI 12Periods

IntroductiontoNaturalLanguageUnderstanding:ApplicationsofNaturalLanguageUnderst
anding, Evaluating language Understanding Systems, The Different levels of
LanguageAnalysis.

Syntactic Processing: Grammars and Parsing, Grammars and Sentence Structure, Top-
downparser,Bottomupchartparser, Transitionnetworkgrammars, Top-

downchartparsing, FinitestatemodelsandMorphologicalprocessing.

FeaturesandAugmentedGrammars:FeatureSystemsandAugmentedGrammars,Morphologi
cal Analysis and the Lexicon, A Simple Grammar Using Features, Parsing with
Features,AugmentedTransitionNetworks.

UNITII 12Periods

GrammarsforNaturalLanguage:AuxiliaryVerbsandVerbPhrases,MovementPhenomenoninL
anguage,HandlingQuestionsinContext-FreeGrammars.

Toward Efficient Parsing: Human preferences in parsing, Encoding Uncertainty-Shift-
ReduceParsers,ADeterministicParser.

AmbiguityResolution:StatisticalMethods:PartofSpeechtagging,Obtaininglexicalprobabilities,
ProbabilisticContext-FreeGrammars, Best-FirstParsing.

Semantic Interpretation: Semantics and logical Form: Semantics and Logical Form,
WordSensesandAmbiguity, The BasicLogical FormLanguage,EncodingAmbiguityin
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theLogicalForm,VerbsandStatesinLogicalForm.
UNITIII 12Periods

LinkingSyntaxandSemantics:SemanticlnterpretationandCompositionality, ASimplegramma
randLexiconwithSemanticInterpretation,PrepositionalPhrasesandVerbPhrases.

Ambiguity  Resolution:  Selectional  Restrictions,  Semantic  Filtering
UsingSelectionalRestrictions, StatisticalWordSenseDisambiguation.

Knowledge Representation and Reasoning: Knowledge representation, A
Representationbased on FOPC, Frames: representing Stereotypical Information, Handling
Natural LanguageQuantification.

UNITIV 12Periods

Local discourse context and Reference: Defining Local Discourse Context and
DiscourseEntities, A Simple Model of Anaphora Based on History Lists, pronouns and
Centering, DefineDescriptions.

Using World Knowledge: Using world knowledge: Establishing Coherence, Matching
againstExpectations, Reference and Matching Expectations, Using Knowledge about Action
and Casualty,Scripts:UnderstandingStereotypicalSituations

DiscourseStructure: TheNeedforDiscourseStructure, SegmentationandCuePhrases, Discourse
StructureandReference,RelatingDiscourseStructureandInference, DiscourseStructure, Tense
andAspect,ManagingtheAttentionalstack

Learning Resources:

TextBook:
1. JamesAllen,NaturalLanguageUnderstanding,SecondEdition,PearsonEducation.

ReferenceBooks:
1. Daniellurafsky,JamesH.Martin,SpeechandLanguageProcessing.
2. ChristopherManning,HinrichSchutze, FoundationsofStatisticalNatural
LanguageProcessing,MITPress.
3. ElaineRichandKevinKnight,ArtificialIntelligence, SecondEdition, TataMcGrawHi
Il.

B.Tech/CSE/2020-2021 Pagel61



(R-20)

JOELO1 JOELO1-Big Data Processing

JobOrientedElective-III 3 0 3

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Toimpartthefundamentalconceptsofbigdataanalytics.
2. ToexplaintheapplicationsusingMapReduceConceptsandNoSQLDatabases.
3. TointroduceprogrammingtoolsPIG,HIVE,Hbase,mahout.
4. TointroduceScalaprogramminglanguageforbigdata.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,thestudentswillbeableto

Discuss the basics of Big data

Explain the Hadoop framework and HDFS

Apply the Map Reduce programming model to process Big data

Tllustrate the concepts of No SQL databases.

Explain the processing of Big data using Hadoop tools- AVRO, Hive, Pig, Hbase, and
Zookeeper

CourseContent:

o=

UNITI 12Periods

UnderstandingBigData:ConceptsandTerminology—

Datasets, DataAnalysis, DataAnalytics,Descriptive Analytics, Diagnostic Analytics, Predictive
Analytics, Prescriptive Analytics, BusinessAnalytics, Big Data characteristics — Volume,
Velocity, variety, veracity, value. Different Types ofData—structureddata,unstructureddata,
semi-structureddata, meta-data.(TextBook2)

BigDataandHadoop--MeetingtheBig DataChallenge, TheHadoopEcosystem:Hadoop
CoreComponents,HadoopDistributionsi(TextBook1)

HDFS- HDFS Architecture-Using HDFS Files, Hadoop-Specific File Types, HDFS Federation
andHighAvailability, DatalngestionwithFlumeandScoopandHadooparchives,Hadoop2(YARN).(T
extBook 1)

UNITII 12Periods

MapReduce-GettingtokKnowMapReduce,ProcessingdatawithMapReduce-
ExecutionPipeline,RuntimeCoordination

andTaskManagementinMapReduce, YourFirstMapReduceApplication-
DesigningMapReduceimplementations:SimpleDataProcessingwithMapReduce, BuildingJoinswit
h MapReduce.(TextBook1)

NoSQL: Introduction to NoSQL, aggregate data models, aggregates, key-value and
documentdatamodels, relationships,graphdatabases,schemalessdatabases, materializedviews,
distributionmodels:sharding, master-slavereplication, peer-
peerreplication,shardingandreplication, consistency, relaxing consistency, version stamps,
working with Cassandra, Tablecreation,loadingandreadingdata.(TextBook3)
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UNITIII TextBook1 12Periods

Pig-PigonHadoop,HowPigdiffersfromMapReduce, Pig'sHistory-
Pig'sDataModelIntroductiontoPigLatin-InputandOutput-RelationalOperations-
UserDefinedFunctions-Advanced

PigLatin-AdvancedRelationalOperations-JoiningDatasets-Join-Cogroup-ControllingExecution-
PigLatinPre-processor

HBase-HBaseArchitecture,HBaseschemadesign

Hive-Hivearchitecture-HiveintheHadoopecosystem—HiveQL—-DataDefinition-
DataManipulation-Queries

ApacheMahout:Introduction,Environmentofmahout, Classification,Clustering

UNITIV 12Periods

Spark-WhatIsApacheSpark,SparkSQL,SparkMLIib,ApacheSpark’sDistributedExecution:Spark
driver,Cluster manager,Spark  executor,Deployment  modes, distributed data
andpartitions,Spark

SQLandDatasets:SingleAPIforJavaandScala,workingwithDatasets, TransformingSampleData,
MemoryManagementforDatasetsandDataFrames.

Learning Resources:
TextBooks:

1. TheHadoopDefinitiveguide"O" ReillyMedia"4™Edition.
BillFranks," TamingtheBigDataTidalWave:FindingOpportunitiesinHugeDat
aStreamswithAdvancedAnalytics”,JohnWiley&sons,2012.

3. ArshdeepBahgaandVijayMadisetti,"BigDataScience&Analytics:AHandsO
nApproach

References:

1. EdwardCapriolo,Deanampler,JasonRutherglen,"ProgrammingHive”,O'ReillyMedia;
2. TomWhite,"Hadoop:TheDefinitiveGuide”,O'ReillyMedia3rdEdition,May6,2012
3. ChuckLam,"HadoopinAction”,ManningPublications; 1stEdition,December,2010
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CSSL5 SkillOrientedCourse—V L P C
1 2
S.NO COURSENAME
a AWScloud
b UserInterfaceDesignwithReact]S
¢ OpenMP&MPI
d IndustryRecommendedCourse(IRC*)
CSSL5(a) AWSCloud L P C
SkillOrientedCourse—V 1 2 2
CSSL5(a) AWSCloud L P C
SkillOrientedCourse—V 1 2 2
CSSL5(b) UserInterfaceDesignwithReact]S L P C
SkillOrientedCourse—V 1 2 2
IndustryRecommendedCourse(IRC*) L p C
CSSL5(d)
SkillOrientedCourse—V 1 2 2

1
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CSSL5(b) USER INTERFACE DESIGN with React JS L P C
Advanced Skill Course 1 2 2

Course Objectives:

1. Introduce to the student the fundamentals of MERN Components.

2. To make the students understand the principles of React elements

3. To create Good User Interface applications usingReact ]S utilities.
Course Outcomes: After completion of the course, students will be able to —

1. Explain the fundamental concepts of React programming.

2. Implement reusable components using React JS library.

3. Apply state management techniques in React applications.

4. Describe the routing for navigation within a single page web application.
Course Content:
UNIT I 12 periods
Introducing React: Old-School Multipage Designh New-School Single-Page Apps Meet React Automatic UI
State Management Lightning-Fast DOM Manipulation APIs to Create Truly Composable Uls Visuals Defined
Entirely in JavaScript Just the V in an MVC Architecture.
Building Your First React App : MERN components, what is react? virtual DOM performance, terminology
in React, single-page app,React]S — Overview, React Properties, Advantages Of The React, Install React]S

APP Using NPM And NPX Utilities.

UNIT II 12 periods
React Components: Components in React, Styling in React, Creating Complex Components , Transferring
Properties

JSX: Meet JSX...Again: Reactjs — Jsx, Using Jsx, Nested Elements, Features, Javascript Expressions, Elegance
React, Comments.

UNIT III 12 periods
React states and Events: Dealing with States in React , Going from Data to UI in React , Events in React
,Accessing DOM Elements in React, Working with External Data in React.

React Form Handling events.

UNIT IV 12 periods
React Router: Building an Awesome To do List App in React , Creating a Sliding Menu in React , Avoiding
Unnecessary Renders in React , Creating a Single-Page App in React Using React Router

Learning resources:
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Text Book:

1. Learning React A Hands — on guide to building web application using React and Redux, Second

Edition , Addison-Wesley ,Kirupa Chinnathambi

Reference Books:

1. Pro MERN Stack, Full Stack Web App Development withMongo, Express, React, and Node ,
Second Edition.
2. React js The Ultimate Beginner's Guide to Learn React js Programming Step by Step, Apress,

Vasan Subramanian
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CSSL5(C) OpenMP&MPI L P

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. ImparttheknowledgeofSharedanddistributedmemoryconcepts.
2. IntroducethefundamentalsofOpenMPandMPIProgramminglanguages.
3. Familiarizestudentswiththeworkingofparallelregionsandthreadsynchronization.

CourseOutcomes:
Afterthesuccessfulcompletionofthecourse,studentwillbeableto:
1. DemonstrateparallelregionsandLoopparallelism.
2. ImplementbasicparallelizationandsynchronizationmethodswithOpenMP.
3. ExplainMPIoperations,datatypesandFunctionalparallelism.
4. DevelopMPIprogramsforProcessmanagementandsynchronization.

CourseContent:
UNIT1 [CO1] 8periods

GettingstartedwithOpenMP: TheOpenMPmodel,CompilingandrunninganOpenMPprogram,firstO
penMPprogram, Threaddata, Creatingparallelism.
Parallelregions:Creatingparallelismwithparallelregions, Nestedparallelism,Cancelparallelconstruct.
Loopparallelism:Loopparallelism,Anexample,Loopschedules, Nestedloops,nowait, Whileloops.

UNITII [CO2] 8

periodsOpenMPWorksharing:Worksharingconstructs,Sections,Single/master.
Controllingthreaddata:Shareddata,Private data,Datain dynamicscope, Temporaryvariablesin
aloop, Default.
Synchronization:Barrier,Mutualexclusion,Locks,Nestedlocks,Relaxedmemorymodel

UNITIII [CO3] 8periods

GettingstartedwithMPI: Distributedmemoryandmessagepassing, History,Basicmodel,Makingan
drunninganMPIprogram,LanguagebindingwithC.
MPIFunctionalparallelism:TheSPMDmodel,StartingandrunningMPIprocesses, Processoride
ntification,Functionalparallelism, Distributedcomputinganddistributeddata.
MPIPoint-to-pointoperations:Blockingpoint-to-pointoperations,Non-blockingpoint-to-
pointoperations.

UNITIV [CO4] 8periods

MPIDatatypes:TheMPI_Datatypedatatype,Predefineddatatypes, Deriveddatatypes, Typemapsan
dtypematching.
MPIProcessmanagement:Processspawning,Socket-stylecommunications,Sessions.

One-sided communication in MPI: Windows,Active target synchronization: epochs,Put- get -
accumulate:haloupdate, Passivetargetsynchronization,Moreaboutwindowmemory:Memorymodels,
Dynamicallyattachedmemory.

Learning Resources:
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TextBook:
1. ParallelProgramminginMPIandOpenMP, VictorEijkhout,2™edition.

ReferenceBooks:
1.IntroductiontoParallelComputingbyAnanthGrama, AnshulGupta,GeorgeKarypis, Vipinkumar,P
earsonpublication.

WebResources:
1. https://tinvurl.com/vie335course

2. https://hpc-tutorials.linl.gov/openmp/

3. https://onlinecourses.nptel.ac.in/noc23 ¢s28/

CSSL5SkillOrientedCourse-V

OpenMP&MPILab
OpenMP

1. WriteanOpenMP'helloworld’program,wheretheprintstatementisinaparallelregion.
Extend hello world program and insert the functions
omp_get_num_threads,omp_get_thread num,omp_get_num_procsbefore,in,andafterthepa
rallelregion.

* omp_get_num_threadsreportshowmanythreadsarecurrentlyactive,and

» omp_get_thread_numreportsthenumberofthethreadthatmakesthecall.

e omp_get_num_procsreports
thenumberofavailablecoresbefore,in,andaftertheparallelregion.
WriteanOpenMPprogramtoprintthescopeofavariable.

WriteanOpenMPprogramtocreateteamofThreads.
WriteanOpenMPProgramusingsinglepragmalimits.
WriteanOpenMPProgramusingfirstandlastprivate.
WriteanOpenMPProgramtoshowracecondition.
WriteanOpenMPProgramtoshowbinningproblem.
WriteanOpenMPprogramtoimplementmaster-workerparadigm.

CENOUIAW

MPI

WriteMPI'parallelhelloworld‘programusing4processes.
WriteMPIprogramtoimplementping-pongtechnique.
WriteMPIprogramtoimplementfunctionalparallelism.
WriteMPIprogramtoimplementprimenumberfactorization.
WriteMPIprogramtoimplementsimpleblockingpointtopointcommunication.
WriteMPIprogramtoimplementsimplenon-blockingpointtopointcommunication.
WriteMPIprogramtoimplementprocess-spawning.
WriteMPIprogrambyusingput-get-accumulatefunctions.

W e NSO A WNEH

WriteMPIprogramtoimplementsynchronouscommunication.
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CoursesofferedforMinorinComputerScience&Engineering

S.NO COURSECODE COURSENAME L-T-P CR
1. CSMR1 FundamentalsofDataStructures 4-0-0 4
2. CSMR2 ComputerOrganizationandArchitecture 4-0-0 4
3. CSMR3 OperatingSystemConcepts 4-0-0 4
4, CSMR4 RelationalDataBaseManagementSystems 4-0-0 4
5. CSMR5 ProgrammingwithJAVA 4-0-0 4
6. CSMR6 IntroductiontoAlgorithms 4-0-0 4
7. CSMR7 PrinciplesofSoftwareEngineering 4-0-0 4
8. CSMR8 ComputerNetworkingConcepts 4-0-0 4

e 2coursestobedonethroughMOOCswiththeacceptanceofCSEBoS
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CSMR1 FundamentalsOfDataStructures L P C

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Toprovidetheknowledgeofbasiclinearandnon-
lineardatastructuresandtheirimplementations.
2. Tofamiliarizesearchingandsortingtechniques.
3. Todemonstratetheimportanceofdatastructuresindevelopingandimplementingefficiental
gorithms.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Analyzetheefficiencyofprogramsbasedontimecomplexity.
2. Implementoperationslikesearch,insertion,deletionandtraversaletc.onagivendatastructu
re.
3. Applyappropriatesorting/searchingtechniqueforsolvingthegivenproblem.
4. Developcomputationalsolutionstogivenproblemsusingsuitabledatastructures

CourseContent:
UNITI C01,C02 12periods

Time and space complexity, Data Structures — Introduction to Data Structures, abstract
datatypes, Linear list — singly linked list implementation, insertion, deletion and searching
operations onlinear list, circular linked list implementation, Double linked list implementation,
insertion, deletionandsearchingoperations.

UNITII C02,CO4 12periods

Stacks-Operations, array and linked representations of stacks, stack applications-infix to
postfixconversion, postfix expression evaluation. Queues-operations, array and linked
representations.CircularQueueoperations.

UNITIII Cco3 12periods

Searching and Sorting — Sorting- Selection Sort, Bubble Sort, Insertion Sort, Quick Sort,
MergeSort,ShellSort,RadixSort,Searching-
LinearandBinarySearchMethods,ComparisonofSortingandSearchingMethods.

UNITIV C02,C04 12periods
Trees—

Definitions, TreeRepresentation,Propertiesof Trees,BinaryTree,BinaryTreeRepresentation,Binary T
reeProperties,BinaryTreeTraversals,BinarySearchTreeIlmplementation.

B.Tech/CSE/2020-2021 Pagel62



(R-20)

Learning Resources:

TextBook(S):
1. EllisHorowitz,SartajSahni,SusanAnderson-
Freed,"FundamentalsofDataStructuresinC”,SecondEdition, UniversityPress,2008.

ReferenceBooks:
1. MarkAllenWeiss,"DataStructuresandAlgorithm AnalysisinC”,2ndEdition,
PearsonEducation, 1997.

2. Aho,HopcroftandUliman,"DataStructuresandAlgorithms”,Pearsonducation, 1983.
3. ReemaThareja,"DataStructuresUsingC"”,SecondEdition,OxfordUniversityPress,201
1.
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CSMR2 ComputerOrganizationAndArchitectur
e

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Impartbasicconceptsofcomputerarchitectureandorganization.

2. FamiliarizethebasicCPUorganization.
3. Introducevariousmemorydevicesusedinacomputersystem.
4. Facilitatestudentsinlearningl/Ocommunication

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

(R-20)

L P C
4 0 4

1. Discusstherepresentationofthedataemployedinarithmeticoperationsandthebinarycodin

gofsymbolsused indata processing.
2. Explaintheorganizationanddesignofabasicdigitalcomputer

w

Describetheorganization,architectureandfunctionalityofthecentralprocessingunit

4. Writeproceduresforimplementingaddition,subtraction, multiplicationanddivisionoperatio

nswith digitalhardware

5. Discussthetechniquesthatcomputersusetocommunicatewithinputandoutputdevices

6. Describetheorganizationandarchitectureofmemoryunitinadigitalcomputer

CourseContent:

UNITI

DATA REPRESENTATION-Data Types,Complements,Fixed-pointRepresentation,
FloatingpointRepresentation,OtherBinaryCodes, ErrorDetectionCodes

BASIC COMPUTER ORGANIZATION AND DESIGN:Instruction codes,
Registers,ComputerInstructions, TimingandControl, InstructionCycle,Memory-
Referencelnstructions,Input-Outputandinterrupt.

UNITII

12Periods

Computer

12Periods

CENTRAL PROCESSING UNIT: General Register Organization, Stack organization,
InstructionFormats, Addressing Modes, Data Transfer and Manipulation, Program Control,

Reduced InstructionSetComputer(RISC)
MICRO-PROGRAMMEDCONTROL:ControlMemory,AddressSequencing,Micro-
Programexample, DesignofControlUnit.

UNITIII

COMPUTERARITHMETIC-
AdditionandSubtraction,MultiplicationAlgorithms, DivisionAlgorithms, Floating-
PointArithmeticOperations,DecimalArithmeticUnit, DecimalArithmeticOperations.

12Periods

MEMORY SYSTEM:Memory Hierarchy, Main Memory, Auxiliary Memory, Associative
Memory,CacheMemory, Virtual memory.

UNITIV 12Periods
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INPUTOUTPUT:PeripheralDevices,I/OinterfaceAsynchronousdataTransfer,Modesoftransfer, Priorityl
nterrupt,DMA, SerialCommunication.

Learning Resources:

TextBook:

1. M.MorisMano(2006),ComputerSystemArchitecture,3rdedition,Pearson/PHI, India.

ReferenceBooks:

1. CarlHamacher,ZvonksVranesic,SafeaZaky(2002),ComputerOrganization,6thedit
ion,McGrawHill, New Delhi,India.

2. WilliamStallings(2010),ComputerOrganizationandArchitecture-
designingforperformance,8thedition,PrenticeHall,New Jersy.

3. AnrewS.Tanenbaum(2006),StructuredComputerOrganization,5th
edition,PearsonEducationiInc,

4. JohnP.Hayes(1998),ComputerArchitectureandOrganization,3rdedition, TataMcG
rawHill

1
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CSMR3 OperatingSystemConcepts L P C

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Operatingsystemstructure,functionsandIPCmechanism.
2. Conceptsofmultithreading, processschedulingandprocesssynchronization.
3. Deadlockhandlingmechanismsandmemorymanagementtechniques.
4. Conceptsoffilemanagementandsecondarystoragemanagement.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Describethestructure,operationsandservicesprovidedbytheOperatingSystem.
2. Comprehendthefeaturesofprocess&threads,inter-processcommunicationandmulti-
threadingissues.
3. AnalyzetheperformanceofCPUschedulingalgorithms.
4. Tllustratetheproblemsofsynchronizationanddeadlocks.
5. Differentiatetheeffectivenessandthehardwaresupportrequiredforcontiguous,n
oncontiguous,andvirtualmemorymanagement schemes.
6. Explainthefunction,implementationoffilesystems.

CourseContent:
UNITI C01,C02 12Periods

Introduction:WhatOperatingSystemsDo, Operating-
SystemOperations,ProcessManagement,MemoryManagement,StorageManagement, ProtectionandSec
urity.

SystemStructures:Operating-SystemServices,UserandOperating-

SystemInterface,SystemCalls, TypesofSystemCalls.
ProcessConcept:ProcessConcept,ProcessScheduling,OperationsonProcesses, InterprocessCommuni
cation.

UNITII C02,C03 12Periods

Multithreaded Programming: Overview of Multithreading, Multi-core
Programming,MultithreadingModels, Threading Issues.
ProcessScheduling:BasicConcepts,SchedulingCriteria, SchedulingAlgorithms-
FCFS,SJF,SRTF,Priority.RoundRobin, Multi-LevelQueue,andMulti-LevelQueueFeedbackscheduling.
Synchronization:Background, TheCritical-SectionProblem,Peterson’ssolution,Semaphores.

UNITIII C04,CO5 12Periods

DeadLocks:DeadlockCharacterization,MethodsforHandlingDeadlocks,DeadlockPrevention, DeadlockA
voidance,DeadlockDetection,RecoveryfromDeadlock.

Memory-
ManagementStrategies:Background,Swapping,ContiguousMemoryAllocation,Segmentation,Paging.

UNITIV CO05,C06 10Periods

Virtual-MemouManagement:Background‘DemandPaging‘PageReEIacementaIgorithms.
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FilesSystem:FileConcept,AccessMethods, DirectoryandDiskStructure.
ImplementingFile-Systems:File-SystemStructure,File-
SystemImplementation, DirectoryImplementation, AllocationMethods,andFree-SpaceManagement.

Learning Resources:

TextBooks:
1. OperatingSystemConcepts-AbrahamSilberchatz, PeterB,Galvin,GregGange9™
Edition,JohnWiley.

ReferenceBooks:

1. Operating Systems, Internal and Design Principles, Stallings, 8™ Edition-2015,
Pearsoneducation/PHI.

Operatingsystem,ADesignApproach-Crowley, TMH.
ModernOperatingSystems,AndrewSTenenbaum4thEditionPearson/PHI.

4, “AnIntroductiontoOperatingSystems,ConceptsandPractice”,4thEdition,PHI,2013-

PramodChandra P.Bhatt.
5. OperatingSystems-Aconceptbasedapproach—DMDhamdhere-3rdEditionTMH.

w N
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CSMR4 RelationalDatabaseManagementSystems L P C
4 0 4

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. TolearnthefundamentalconceptsofDataBaseManagementSystems.

2. TomakethestudentslearnhowtoretrievethedatafromdatabaseusingSQL

3. Tounderstandtheconceptsoftransactionprocessing,concurrencycontrol.
CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Describethebasicconceptsofdatabasesystems.

2. Explainvariousdatamodelsanddatabasesystemarchitectures.

3. WritequeriestoaccessdatabaseusingSQL.

4. Describetheprocessofrefiningdatabasedesignusingnormalization.

5. ExplaintheconceptsoftransactionProcessingandconcurrencycontrol.
CourseContent:
UNITI 12Periods

Databases and Database Users: Introduction - An Example - Characteristics of the
DatabaseApproach - Actors on the Scene - Workers behind the Scene - Advantages of Using
the DBMSApproach.

Database System Concepts and Architecture: Data Models, Schemas, and Instances -
Three-Schema Architecture and Data Independence - Database Languages and Interfaces -
The DatabaseSystemEnvironment -CentralizedandClient/ServerArchitecturesforDBMSs.

UNITII 12Periods

Data Modeling Using the Entity-Relationship (ER) Model: Using High- Level Conceptual
DataModelsforDatabaseDesign-AnExampleDatabaseApplication-
EntityTypes, EntitySets, Attributes,andKeys-
RelationshipTypes,RelationshipSets,Roles,andStructuralConstraints-WeakEntity Types.

TheRelationalDataModelandRelationalDatabaseConstraints:RelationalModelConcepts-
Relational Model Constraints and Relational Database Schemas - Update Operations,
Transactions,andDealingwithConstraintViolations.

UNITIII 12Periods

SQL-99: Schema Definition, Constraints, Queries, and Views: SQL Data Definition and Data
Types -Specifying Constraints in SQL - Schema Change Statements in SQL - Basic Queries in
SQL -MoreComplex SQL Queries - INSERT, DELETE, and UPDATE Statements in SQL - Views
(Virtual Tables) inSQL.
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UNITIV 12Periods

Functional Dependencies and Normalization for Relational Databases: Informal
DesignGuidelinesforRelationSchemas-FunctionalDependencies-
NormalFormsBasedonPrimaryKeys-GeneralDefinitionsofSecondandThirdNormalForms, Boyce-
CoddNormalForm.

Introduction to Transaction Processing Concepts and Theory: Introduction to
TransactionProcessing-TransactionandSystemConcepts-Desirable PropertiesofTransactions-
CharacterizingSchedulesBasedonRecoverability-CharacterizingSchedulesBasedonserializability.

Learning Resources:

TextBook:
2.FundamentalsofDatabaseSystems,RamezEImasriandSHamKanthB.NavatePearsonEducati

on,5thedition.

ReferenceBooks:
1. IntroductiontoDatabaseSystems,C.].DatePearsonEducation.
2. DataBaseManagementSystems,RaghuramakKrishnan,JohannesGehrke, TATAMCc

GrawHill,3rdEdition.

3.
DatabaseSystemConcepts,AbrahamSilberschatz,Henry.F.Korth, McGrawhill, 5thedition.

RelationalDatabaseManagementSystemsLab

ListofPrograms:
1. CreatingasampledatabaseusingDDLandDMLstatementswithoutintegrityconstraints.

2. RefiningasampledatabaseusingDDLandDMLstatementsincludingintegrityco
nstraints.

3. Simplequeries:selection,projection,sortingonasimpletable
i. Distinctoutputvalues
ii. Renamingattributes
iii. Computedattributes
iv. Simple-complexconditions(AND,OR,NOT)
V. PartialMatchingoperators(LIKE,%,_)
vi. ASC-DESCorderingcombinations
vii. CheckingforNulls

4. Multi-tablequeries(JOINOPERATIONS)
i. Simplejoins(noINNERJOIN)
ii. Inner-joins(twoandmore(different)tables)
iii. Inner-recursive-joins(joiningtoitself)
iv. Outer-joins(restrictionsaspartoftheWHEREandONCclauses)

5. Multi-tablequeries(JOINOPERATIONS)
V. Simplejoins(noINNERJOIN)

vi. Inner-joins(twoandmore(different)tables)
vii. Inner-recursive-joins(joiningtoitself)
viii. Outer-joins(restrictionsaspartoftheWHEREandONCclauses)

6. QueriesusingAggregatefunctions(COUNT,SUM,AVG,MAXandMIN),GROUPBY,H
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AVINGandCreationanddroppingofViews.

7. Nestedqueries
i. In,NotIn
ii. Exists,NotExists

8. SetOrientedOperations
i. Union
ii. Difference
iii. Intersection
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CSMR5 ProgrammingwithJava L P C

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Tomakethestudentslearnthebasicconceptsandfundamentalsofplatformindepende
ntobjectoriented language.
2. Toelucidatetheconceptsofexceptionhandlingtechniquesandmultithreading.
3. Tocreateawarenessonuserinterfacedesigntechniquesandeventhandlingmechanisms.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. UsethesyntaxandsemanticsofjavaprogramminglanguageandbasicconceptsofOOP.
2. Developreusableprogramsusingtheconceptsofinheritance, polymorphism,interfaces
andpackages.
3. ApplytheconceptsofMultithreadingandExceptionhandlingtodevelopefficientanderro
rfreecodes.
4. Designevent
drivenGUIandwebrelatedapplicationswhichmimictherealworldscenarios.

CourseContent:
UNITI [CO1,C02] 12Periods

Introduction:Introductiontojava,javabuzzword,datatypes,dynamicinitialization,scopeandlifetim
e,operators,controlstatements, arrays, typeconversionandcasting, finals&blankfinals.

Classes and Objects: Concepts, methods, constructors, usage of static, access control, this
keyword, garbage collection, overloading, parameter passing mechanisms, nested classes and
innerclasses.

Inheritance: Basic concepts, access specifiers, usage of super key word, method overriding,
finalmethodsandclasses,abstractclasses,dynamicmethoddispatch,Objectclass.

UNITII [CO2,C0O3] 12Periods

Interfaces:Differencesbetweenclassesandinterfaces,defininganinterface,implementinginter
face,variablesininterfaceandextendinginterfaces.

Packages: Creating a Package, setting CLASSPATH, Access control protection, importing
packages.ExceptionHandling: ConceptsofExceptionhandling,typesofexceptions,
usageoftry,catch,throw,throwsandfinallykeywords, Built-
inexceptions,creatingownexceptionsubclasses.

UNITIII [CO3] 12Periods

Strings:ExploringtheStringclass, Stringbufferclass,Command-
linearguments.Library:Dateclass, Wrapperclasses.

Multithreading: Concepts of Multithreading, differences between process and thread, thread
lifecycle, Thread class, Runnable interface, creating multiple threads, Synchronization, thread
priorities,interthreadcommunication,daemonthreads,deadlocks.

I/OStreams:Streams, ByteStreams,CharacterStreams, Fileclass, FileStreams.
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UNITIV [CO4] 12Periods

Applets:ConceptsofApplets, lifecycleofanapplet,creatingapplets, passingparameterstoapplets,accessi

ngremoteapplet,Color classandGraphics
EventHandling:Events,Eventsources, Eventclasses,EventListeners,Delegationeventmodel,handlinge

vents.
AWT:AWTComponents,windows,canvas,panel,FileDialogboxes, LayoutManagers, Eventhandlingmode

lofAWT,Adapterclasses,Menu,Menubar.

Learning Resources:

TextBook:

1. JavaTheCompleteReferencel2thEdition,HerbertSchildt,McGrawHillEducation
(India)PrivateLimited,NewDelhi.

ReferenceBooks:

1. JavaHowtoProgram,SixthEdition,H.M.DietelandP.].Dietel,PearsonEducation/PHI.
2. IntroductiontoJavaprogramming,ByY.DanielLiang,PearsonPublication.

1
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CSMR6 IntroductiontoAlgorithms L P C

4 0 4

CourseObjectives:
Themainobjectivesofthiscourseareto:

Analyzeasymptoticperformanceofalgorithms.
Applyimportantalgorithmicdesignparadigmsandmethodsofanalysis.
Demonstrateafamiliaritywithmajorgraphalgorithms
Understandhowanumberofalgorithmsforfundamentalproblemsincomputerscienceande
ngineeringworkandcomparewith oneanother

o=

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Analyzerunningtimesofalgorithmsusingasymptoticanalysis.
2. Proposesolutionstothegivenproblemsusingcombinatorialalgorithmslikemergesort,q
uick sort,bucketsortandradixsort
3. Solvethecomputationalproblemsusingimportantalgorithmicdesignparadigms
4. Employgraphstomodelengineeringproblemsandsolvethemusingsuitablealgorithms.
5. Comparedifferentclassesofproblems

CourseContent:

UNITI 12Periods

AlgorithmAnalysis—
AnalyzingAlgorithms,AQuickMathematicalReview,AmortizationUnion-
FindStructures-Union-FindandItsApplications,AList-
BasedImplementation,Sorting-Merge-Sort,Quick-Sort, Bucket-SortandRadix-Sort

UNITII 12Periods

Graphs and Traversals-Graph Terminology and Representations Depth-First Search,
Breadth-FirstSearch, DirectedGraphs, BiconnectedComponents
ShortestPaths-Single-SourceShortestPaths, Dijkstra’sAlgorithm, TheBellman-FordAlgorithm, All-
PairsShortestPaths
MinimumSpanningTrees-PropertiesofMinimumSpanningTrees,Kruskal’sAlgorithm, ThePrim-
JarnnikAlgorithm.

UNITIII 12Periods

TheGreedyMethod-
TheFractionalKnapsackProblem, TaskScheduling, TextCompressionandHuffmanCoding
Divide-and-Conquer-
RecurrencesandtheMasterTheorem,IntegerMultiplication,MatrixMultiplication, TheMaxima-
SetProblem.
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UNITIV 12Periods

DynamicProgramming-MatrixChain-
Products, TheGeneralTechnique, TelescopeScheduling, GameStrategies, TheLongestCommonSubseque
nceProblem, The0-1KnapsackProblemNP-Completeness-PandNP,NP-Completeness, CNF-SATand3SAT

Learning Resources:

TextBook:
1.AlgorithmDesigrand.Applications,byM.T.GoodrichandR.Tamassia, Wiley,2015

ReferenceBooks:

1. E.Horowitz,S.SahniandS.Rajsekaran,"FundamentalsofComputerAlgorithms”,Gal

gotiaPublication.
2. T.H.Cormen,Leiserson,RivestandStein,"IntroductionofComputerAlgorithm”,PHI.

3. SaraBasse,A.V.Gelder,"ComputerAlgorithms”,AddisonWesley.

1
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CSMR7 PrinciplesofSoftwareEngineering L P C

4 0 4

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. ProvideanunderstandingoftheworkingknowledgeSoftwareDevelopment

2. Acquaintanceonprocessmodels,softwarerequirements, UMLdiagramsandsoftwaredesig
n,

3. Knowledgeonthesoftwaretestingtechniquesforestimation,design,testing

4. Qualitymanagementoflargesoftwaredevelopmentprojects.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. ApplyKnowledgetotranslateend-

userrequirementsintosystemandsoftwarerequirements, usinge.g.UML,andstructurether
equirementsinaSoftwareRequirementsDocument(SRD).

2. Applyappropriatesoftwarearchitecturesandpatterns
3. Discusshighleveldesignofasystemandbeabletocriticallycomparealternativechoices.
4. Explaintheimportanceofsoftwaretestingandfeaturesofagoodqualitysoftware

CourseContent:
UNIT1 12Periods

Introduction to Software Engineering: The evolving role of software, changing nature of
software,softwaremyths.

A Generic view of process: Software engineering- a layered technology, a process framework,
thecapability maturity model integration (CMMI), process patterns, process assessment,
personal andteamprocessmodels.

Process models: The waterfall model, incremental process models, evolutionary process
models, theunifiedprocess.

UNITII 12Periods

Software Requirements: Functional and non-functional requirements, user requirements,
systemrequirements, interfacespecification, thesoftwarerequirementsdocument.
Requirementsengineeringprocess: Feasibilitystudies, requirementselicitationandanalysis,requirem
ents validation, requirements management. System models: Context models,
behaviouralmodels,datamodels,objectmodels,structuredmethods.

UNITIII 12Periods

DesignEngineering:Designprocessanddesignquality,designconcepts, thedesignmodel.

Creatinganarchitecturaldesign:softwarearchitecture,datadesign, architecturalstylesandpatterns, ar
chitectural design, conceptual model of UML, basic structural modelling, class diagrams,
sequencediagrams, collaborationdiagrams,usecasediagrams,componentdiagrams. TestingStrategi

B.Tech/CSE/2020-2021 Pagel83



(R-20)

es:Astrategicapproachtosoftwaretesting, teststrategiesforconventionalsoftware, black-
boxandwhite-boxtesting,validationtesting,systemtesting, theartofdebugging

UNITIV 12Periods

Product metrics: Software quality, metrics for analysis model, metrics for design model, metrics
forsource code, metricsfortesting, metricsformaintenance.
MetricsforProcessandProducts: Softwaremeasurement, metricsforsoftwarequality.Riskmanageme
nt: Reactive vs proactive risk strategies, software risks, risk identification, risk
projection, riskrefinement, RMMM,RMMMplan.

QualityManagement:Qualityconcepts, softwarequalityassurance, softwarereviews,formaltechnical
reviews, statistical software quality assurance, software reliability, the ISO 9000
qualitystandards.

Learning Resources:

TextBooks:

1. SoftwareEngineering,Apractitioner'sApproach-
RogerS.Pressman, 6thedition,McGrawHillInternationalEdition.

2. SoftwareEngineering-Sommerville, 7thedition,PearsonEducation.

3. TheUnifiedModellinglanguageuserguideGradyBooch,JamesRambaugh,IvarJaco
bson,PearsonEducation.

ReferenceBooks:

1. SoftwareEngineering,anEngineeringapproach-
JamesF.Peters, WitoldPedrycz,JohnWiley.

2. SoftwareEngineeringprinciplesandpractice-WamanSJawadekar, TheMcGraw-
HillCompanies.

3. Fundamentalsofobject-orienteddesignusingUMLMeilerpage-
Jones:PearsonEducation.
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CSMRS8 Computer Networking Concepts

P
o v
H O

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Fundamentalconceptsofcomputernetworks.
2. Differenterrorcontrol,flowcontroltechniquesandCollision-FreeProtocols.
3. Variousrouting,congestioncontrolalgorithmsandQoStechniques.
4. Designissuesoftransportlayerandprotocolsofapplicationlayer.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Describe the layered architectures of computer networks.

Explain the fundamental concepts of data communications.

Illustrate the data link layer protocols and the mechanisms used for accessing a channel.
Exemplify optimal routing algorithms and QoS mechanisms used for networks.

Explain reliable and unreliable protocols used for end to end connectivity.

Discuss the application layer protocols.

ouhwnNE

CourseContent:
UNITI 14Periods

Introduction:NetworkHardware,NetworkSoftware,ReferenceModels.
PhysicalLayer:Thetheoreticalbasisfordatacommunication,Guidedmedia, digitalmodulationandmultipl
exing,switching.

UNITII 12Periods

TheDataLinkLayer:DatalLinkLayerDesignlssues,ErrorDetectionandCorrection,ElementaryDatal
inkProtocols,SlidingWindowProtocols.
TheMediumAccessControlSub-layer:MultipleAccessProtocols-

ALOHA, CarrierSenseMultipleAccessProtocols, Ethernet, DataLinkLayerSwitching.

UNITIII 12Periods

TheNetworkLayer:NetworkLayerDesignIssues,RoutingAlgorithms-
OptimalityPrinciple,ShortestPathAlgorithm,Flooding, DistanceVectorRouting, LinkStateRouting,Hie
rarchicalRouting,Broadcast routing, multicast routing, Congestion control algorithms, Quality of
Service: ApplicationRequirements, Traffic Shaping, Packet scheduling, Admission Control,
Internetworking, The NetworkLayer in the Internet-The IP version 4.0 protocol, IP Addresses,
IP Version 6.0, Internet ControlProtocols.
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UNITIV 12Periods

The Transport Layer: The Transport Service-Services Provided to the Upper Layers,
TransportServicePrimitives, ElementsofTransportProtocols—
Addressing,ConnectionEstablishment,ConnectionRelease, ErrorControlandFlowControl.
The Internet Transport Protocols: Introduction to UDP, Remote procedure call, Real-Time
transportprotocols,IntroductiontoTCP, TheTCPServiceModel, The TCPProtocol, TheTCPSegmentHe
ader,TCP  Connection Establishment, TCP Connection

Release.

TheApplicationLayer:DNS-TheDomainNameSystem.

Learning Resources:
TextBook:

1. Andrew S. Tanenbaum, David J. Wetherall, Computer Networks, Fifth Edition,
PearsonEducation.

ReferenceBooks:

1. JamesF.Kurose,KeithW.Ross,ComputerNetworking, ThirdEdition,PearsonEducati
on

2. BehrouzAForouzan,DataCommunicationsandNetworking, FourthEdition, TMH(20
07).

3. Kurose&Ross,COMPUTERNETWORKS,ATop-
downapproachfeaturingthelnternet, PearsonEducation,Alberto L
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HONORSCOURSES
S.NO. | COURSECODE | COURSENAME | LT-P | CR
POOL1
1 CSH11 AdvancedDataStructures 4-0-0 4
2 CSH12 FunctionalProgramming 4-0-0 4
3 CSH13 FuzzylLogic 4-0-0 4
4 CSH14 ComputerGraphics 4-0-0 4
POOL2
1 CSH21 AdvancedDatabases 4-0-0 4
2 CSH22 ConcurrentProgramming 4-0-0 4
3 CSH23 GameTheory 4-0-0 4
4 CSH24 ARMsystemarchitecture 4-0-0 4
POOL3
1 CSH31 GPUProgramming 4-0-0 4
2 CSH32 SearchEnginelnternals 4-0-0 4
3 CSH33 WirelessSensorNetworks 4-0-0 4
4 CSH34 ParallelAlgorithms 4-0-0 4
POOL4
1 CSH41 SemanticWebTechnologies 4-0-0 4
2 CSH42 DeepLearning 4-0-0 4
3 CSH43 SocialNetworkAnalysis 4-0-0 4
4 CSH44 AugmentedandVirtualReality 4-0-0 4
MOOCS
2MOOCcoursestobedonewiththeacceptanceof CSEBoS.An
y ofthefollowingtwocan beopted:
o KnowledgeGraphs/Ethicalhacking/DigitalForensics/BlockChainTechnology.
¢ CoursesfromHonorsPoolsnotoptedbytheconcernedstudent&offeredbyNP
TEL
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POOL1

LPC
CSH11 AdvancedDataStructures

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Toillustrateoperationsoflinearandnon-lineardatastructures.

2. Todemonstratecomputationalproblemsusingsuitabledatastructures.
3. Todevelopalgorithmsfortextprocessingapplications

4. Toprovideknowledgeontheconceptsofcomputationalgeometry.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
Implementhashingtechniques.
ExplainimportanceofdictionaryandskiplistADTs.
ImplementtheoperationsofAVL, redblack,splayand2-4trees.
Developapplicationsbyusingtextprocessing.
Explaintheconceptsofcomputationalgeometry.

aThwnE

CourseContent:

UNIT1 co1 10 Periods
Dictionaries:Definition, DictionaryAbstractDataType,ImplementationofDictionaries.
Hashing: Review of Hashing, Hash Functions, Collision Resolution Techniques in

Hashing,Separate Chaining, Open Addressing, Linear Probing, Quadratic Probing, Double
Hashing,Rehashing,ExtendibleHashing.

UNITII Cco 12Periods
Skip Lists:Need for Randomizing Data Structures and Algorithms, Search and
UpdateOperationsonSkipLists,ProbabilisticAnalysisofSkipLists.
SearchTrees:AVLTrees—UpdateOperations,SplayTrees—Splaying, WhentoSplay

UNITIII Cco 10Periods

Bounded-Depth Search Trees - Multi-Way Search Trees, (2, 4) Trees, Red- Black Trees

UNITIV Cco 13Periods
TextProcessing:StringOperations, Brute-ForcePatternMatching, TheBoyer-

MooreAlgorithm, The Knuth-Morris-Pratt Algorithm, Standard Tries, Compressed Tries,
Suffix Tries, TextCompression-TheHuffmanCodingAlgorithm,
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TextSimilarityTesting-

TheLongestCommonSubsequenceProblem(LCS),ApplyingDynamicProgrammingtothel CSPr
oblem.

ComputationalGeometry:OneDimensionalRangeSearching, Two-

DimensionalRangeSearching,ConstructingaPrioritySearchTree,SearchingaPrioritySearchTr
ee.

Learning Resources:

TextBooks:

1. MarkAllenWeiss, DataStructuresandAlgorithmAnalysisinC++,2ndEdition,Pearson,
2004.(Unit I)

2. MTGoodrich,RobertoTamassia,AlgorithmDesign,JohnWiley,2002.(UnitsII-IV)

ReferenceBook(S):

1. A.V. Aho,].E.Hopcroft, And].D.Ullman,DataStructuresandAlgorithms,
PearsonEducation, FirstEditionReprint2003.

2. R.F.Gilberg,B.A.Forouzan,DataStructures,SecondEdition, ThomsonIndiaEdition,20
05

3. Jean-

PaulTremblay,Paulg.Sorenson,AnIntroductiontoDataStructureswithApplications,
TataMcGrawhillEdition—SecondEdition.

4. SeymourLipschutz, TheoryandProblemsofDataStructures,McGrawhillEdition

WebReferences:

1. https://en.wikipedia.org/wiki/DataStructures
2. nptel.ac.in/courses/106103069/

3. www.tutorialspoint.com/cplusplus/cpp_data_structures.htm
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AdvancedDataStructuresLab:
ListofPrograms

1. Consider telephone book database of N clients. Make use of a hash table
implementationto quickly look up client ‘s telephone number. Use a collision
resolution strategy of yourchoice.

2. A Dictionary stores keywords & its meanings. Provide facility for adding new
keywords,deleting keywords, updating values of any entry. Provide facility to display
whole
datasortedinascending/Descendingorder.Useanydatastructureofyourchoiceforimpleme
ntation.

3. Implement thelocator-basedmethod before(l) as well as theclosest Before(l) in
adictionaryrealizedusinganorderedsequence.Useaskiplisttoimplementthesolution.

4. Beginning with an empty tree, construct a height balanced binary search tree by
insertingthevaluesintheordergiven.Afterconstructingthetree
a. Insertnewnode
b. Findnumberofnodesinlongestpath
c. Minimumdatavaluefoundinthetree
d. Searchavalue
e. Visitthenodesofthetreefollowingpre-ordertraversal

5. Implementthefollowingoperationsonasplaytree.

a. Insert
b. Delete
c. Search

d. Pre-orderTraversal

6. Implement an optimal pattern matching algorithm for the given input text and
pattern.ThetimecomplexityofthesolutionmustbeO(m+n),wherenisthesizeofinputtextan
dm isthesizeofpattern.

7. Develop an application to compute the longest common subsequence between two
inputstringswithapolynomialtimecomplexity.

8. DevelopanapplicationthatproducesHuffmancodesforthegiventext.
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CSH12 FunctionalProgramming LPC
4 0 4

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. IntroducetothestudentthefundamentalsofFunctionalProgramming.
2. TomakethestudentstounderstandthelLists,Infinitelists
3. TocreateMonadsandParsinginfunctionalProgramming.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
ApplyBasicConstructsofFunctionalProgramming.
UseListsandexamplesofliststobuildfunctionalProgramming.
Createlnfinitelistsandabstractdatatypes, etc.
ApplyMonadsandparsingintextprocessing.

PN

CourseContent:

UNIT1 co 12Periods
Fundamentalconcepts:Sessionsandscripts, Evaluation,values,Functions, Definitions, typesandspecific

ations.
SimpleData Types:Boolean,Characters,Enumerations,tuples,othertypes,typesynonyms,strings.
Numbers:Naturalnumbers,Induction,foldfunction,Haskellnumbers,examples,Churchnumbers.

UNITII co 12Periods
Lists:ListNotations, Listoperations, Mapandfilter, Zip, foldfunction, Lawsoffold

Examples:Convertingnumberstowords, producingaclasslist, PrintingaCalendar, TextProcessing Efficenc
y:LazyEvaluation,Asymtoticanalysis,Acumlatingparameters, Tupling,Controllingspace, fusion, finitedefer

encingand deforestation.

UNITIII CO 12Periods
AbstractDatatypes:Basicconcepts,Modules, sets,

Infinitelists:Review,Infinitelistsandlimits, PropertiesofInfinitelists, cyclicstructures,example,streambas

edinteraction.

UNITIV Cco 12Periods
Monads:MonadicInteraction,variationsanevaluator,Monadsandlaws,combiningMonads.

Parsing:Sequencing,alternation, repetitions, efficiency
AnAutomaticCalculator:Basicconsideration,expressions,Matchingandsubstitution,subexpre

ssionsandrewriting, testingthecalculator.

1
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Learning Resources:
TextBook:
1. IntroductiontoFunctionalProgrammingusingHaskell,SecondEditionByRichardBird,U
niversityofOxford.
ReferenceBooks:
1. ThinkingFunctionallywithHaskell,SecondEditionbyRichardBird
,UniversityofOxford.

2. ProgramminginHaskell,ByGrahamHutton,CambridgeUniversityPress,ISBN978-
1316626221;Kindle:ASINBO1JGMEA3U
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CSH13 FuzzyLogic L PC

CourseObjectives:
Themainobjectivesofthiscourseareto:

1. TointroducethefundamentalconceptsofClassicalsets,Fuzzysets,Classicalrelations,andF
uzzyrelations.

2. Toprovideknowledgeonthefuzzification,andthedefuzzification.

3. ToimpartknowledgeonlogicandFuzzysystems,decisionmaking,andFuzzyclassification.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Explainthefundamentalconceptsofclassicalsets,fuzzysets.
2. Explainthebasicconceptsofclassicalrelations,andfuzzyrelations.
3. Explainthefuzzificationofscalarvariablesandthedefuzzificationofmembershipfunctions.
4. Designafuzzyrulebasedsystem.
5. Demonstratevariousfuzzydecisionmakingmethods.
6. Explaindifferentfuzzyclassification,andpatternrecognitionmethods.

CourseContent:

UNIT1 co 12

PeriodsIntroduction:TheCaseforImprecision,AHistoricalPerspective, TheUtilityofFuzzySyst

ems

,Limitations of Fuzzy Systems ,The Illusion: Ignoring Uncertainty and Accuracy ,Uncertainty
andInformation ,Fuzzy Sets and Membership ,Chance versus Fuzziness ,Intuition of
Uncertainty:FuzzyversusProbability,SetsasPointsinHypercubes.
ClassicalSetsandFuzzySets:ClassicalSets,FuzzySets

UNITII Cco 12Periods

ClassicalRelationsandFuzzyRelations:
CartesianProduct,CrispRelations, FuzzyRelations, ToleranceandEquivalenceRelations,FuzzyTol
eranceandEquivalenceRelations,ValueAssignments,OtherFormsoftheCompositionOperation.
PropertiesofMembershipFunctions,
Fuzzification,andDefuzzification:FeaturesoftheMembershipFunction,VariousForms,Fuzzi
fication,DefuzzificationtoCrispSets,A-CutsforFuzzyRelations, Defuzzificationto Scalars.

UNITIII co 12 Periods
LogicandFuzzySystems:Logic:ClassicalLogic,FuzzyLogic,FuzzySystems
Decision Making with Fuzzy Information: Fuzzy Synthetic Evaluation, Fuzzy Ordering,

Non-transitive Ranking, Preference and Consensus, Multi objective Decision Making, Fuzzy
BayesianDecisionMethod, DecisionMakingunderFuzzyStatesandFuzzyActions.

UNITIV co 12Periods
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FuzzyClassificationandPatternRecognition: FuzzyClassification,ClassificationbyEquivale
nce Relations, Cluster Analysis, Cluster Validity, ¢Means Clustering , Hard ¢Means(HCM) ,
Fuzzy <¢Means (FCM), Classification Metric , Hardening the Fuzzy cPartition,
SimilarityRelations from Clustering, Fuzzy Pattern Recognition, Single-Sample Identification,
Multi featurePatternRecognition.,

Applications of Fuzzy Systems Using Miscellaneous Models: Fuzzy Optimization,
FuzzyCognitive Mapping, Agent-Based Models, Fuzzy Arithmetic and the Extension Principle,
FuzzyAlgebra,Data Fusion.

Learning Resources:
TextBook(s):

1. TimothyJ.Ross-Fuzzylogicwithengineeringapplications,4thedition, Wiley,2016.

2. Georgel.Klir,BoYuan-
FuzzysetsandFuzzylogictheoryandApplications,PHI,NewDelhi, 1995.

ReferenceBook(S):

1.S.Rajasekaran,G.A.Vijayalakshmi-Neural
NetworksandFuzzylogicandGen
eticAlgorithms,SynthesisandApplications,PHI,NewDelhi,2003.
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CSH14 ComputerGraphics L P C

4 0 4

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Identifythefunctionsandoperationsofdisplayhardwareandassociateddevices.

Interpretthealgorithmsfordrawing2Dprimitives.
Classifyandimplementgeometrictransformationsof2Dobjects.
Classifyandimplementgeometrictransformationsof3Dobjects.
RecognizetheconceptsrelatedtoComputerAnimation.

vk N

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:
1. Examinethefunctionsandoperationsofdisplayhardwareandassociateddevices.

Evaluatethealgorithmsrelatedto2Dprimitives.
Analyzeandformulatethetransformationsof2Dobjects.
Analyzeandformulatethetransformationsof2Dobjects.
PossesstheknowledgeonComputerAnimation.

A o

CourseContent:
UNIT1 co 15Periods

Outputprimitives:Pointsandlines, linedrawingalgorithms-DDA,Bresenham's, mid-
pointcircleand ellipse algorithms, Filled area primitives - Scan line polygon fill algorithm,
inside-outside tests,boundary-fillandflood-fillalgorithms,charactergenerationandAntialiasing.

UNITII Cco 15Periods

2-
Dgeometricaltransforms:Translation,scaling, rotation, reflectionandsheartransformation, matrix
representations and homogeneous coordinates, composite transforms,
transformationsbetweencoordinatesystems.
2-Dviewing:Theviewingpipeline,viewingcoordinatereferenceframe,windowtoview-
portcoordinatetransformation,viewingfunctions,Cohen-SutherlandandLiang-
Barskylineclippingalgorithms, Sutherland-Hodgemanpolygonclippingalgorithm.

UNITIII co 15Periods

Three Dimensional Concepts: 3-D Object representation: Polygon surfaces, quadric
surfaces,splinerepresentation,Hermitecurve, BeziercurveandB-splinecurves,BezierandB-
splinesurfaces,sweeprepresentations,octreesBSPTrees.

3-
DGeometrictransformations:Translation, rotation,scaling, reflectionandsheartransformacti
ons,compositetransformations.

UNITIV Cco 15Periods

viewing:Viewingpipeline,viewingcoordinates, projections, viewvolumeandgeneralproje
ctiontransformsandclipping.
Computeranimation:Designofanimationsequence,generalcomputeranimationfunctions, rast
eranimation,computeranimationlanguages, keyframesystems, motionspecifications.
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LearningResources:
TextBook:
1. "ComputerGraphicsCversion",DonaldHearnandM.PaulineBaker,PearsonE
ducation2ndEdition.

ReferenceBooks:

1. "ComputerGraphicsPrinciples&Practice",SecondEditioninC,James.D.Foley,A
ndriesVanDam,StevenK.FeinerandHughes,PearsonEducation.

2. ComputerGraphics,StevenHarrington, TMH

3. "ComputerGraphicsSecondedition",ZhigandXiang,RoyPlastock,Schaum'soutlines, T
ataMc-GrawHilledition.

4. ProceduralelementsforComputerGraphics,DavidFRogers, TataMcGrawHill,2ndedi
tion.

5. "PrinciplesofInteractiveComputerGraphics",Willam.M.NeumanandRobert.F.Sproul,
TMH.

6. PrinciplesofComputerGraphics,ShaliniGovil,Pai,2005,Springer.

WebReferences:
1. http://kat.ph/hearn-baker-computer-graphics-c-version-2nd-edt3295235.html
2. http://users.abo.fi/jawester/compgraph/
3. http://research.cs.wisc.edu/graphics/Courses/559-s2002/cs559.html
4. http://www.cs.umd.edu/~mount/427/Lects/427lects.pdf
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POOL-2

CSH21 AdvancedDatabases LP C

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. Tolearnmulti-
userDBMSarchitecturesandemergingdevelopmentsinWebservicesandservice-
orientedarchitectures(SOA )inthecontextofdatabasefield.

2. Torealizetheimportanceofqueryprocessingandoptimization.

3. Tounderstandthebasicconceptsandarchitecturesofadvanceddatabasesystemslikedi
stributed,objectoriented,cloudandmultimediadatabases.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Discusstheconceptsofmiddleware,webservicesandservice-
orientedarchitecturesthatcanbeusedtoprovidenewtypesofbusinessservicesinthed
atabasefield.

Chooseanoptimalqueryprocessingstrategyforagivenuserquery

3. DescribetheconceptsofdistributedDBMSsandreplicationserversasanalternativetodis
tributedDBMSs

Discusstheissuesassociatedwithmobiledatabases
Compareandcontrastthefeaturesofrelationaldatamodelwithobject-
orienteddatamodel.

N

vk

CourseContent:

UNIT1 Co 10Periods

DatabaseArchitecturesandtheWeb-Multi-
userDBMSArchitectures, WebServicesandService-Oriented Architectures, Distributed
DBMSs, Data Warehousing, Cloud Computing,ComponentsofaDBMS.

UNITII co 15Periods

QueryProcessing-
OverviewofQueryProcessing,QueryDecomposition,HeuristicalApproachto Query
Optimization, Cost Estimation for the Relational Algebra Operations, Enumeration
ofAlternativeExecutionStrategies, QueryProcessingandOptimization.

UNITIII co 12Periods

Distributed DBMSs—Concepts and Design — Introduction, Functions and Architectures of
aDDBMS, Distributed Relational Database Design, Transparencies in a DDBMS,
DistributedTransactionManagement, DistributedConcurrencyControl, DistributedDeadlockMana
gement,Distributed Database Recovery Replication and Mobile Databases - Introduction to
DataReplication,ReplicationArchitecture,ReplicationSchemes, IntroductiontoMobileDatabases.

UNITIV Co 13Periods

Object-RelationalDBMSs-
AdvancedDatabaseApplications,WeaknessesofRDBMSs,StoringObjects in_a Relational

B.Tech/CSE/2020-2021 Pagel194



(R-20)

Database, Introduction to Object-Relational Database Systems Object-Oriented DBMSs—
Concepts and Design - Next-Generation Database Systems, Introduction toOODBMSs,
Persistence in OODBMSs, Issues in OODBMSs, Advantages and Disadvantages
ofOODBMSs,ComparisonofORDBMSandOODBMS.

Learning Resources:

TextBook:

1.TextBookThomasM.ConnollyandCarolynE.Begg,DatabaseSystems:APracticalApproac
h to Design, Implementation, and Management, Sixth Edition,
PearsonEducation,2015

1
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CSH22 ConcurrentProgramming

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Impartprinciplesforprogrammingsecure,reliableandrobustsoftwareinamulti-
threadedormulti-processenvironment.
2. Introduce the fundamental concepts of concurrency using shared
memoryarchitectures.
3. Toprovideknowledgeonhowtoimplement,andanalysetheperformanceofmultiprocess
oralgorithms.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Explainthefundamentalconceptsofconcurrentprogramming.

2. Discussthebehaviorbasedonallnotionsofcorrectnessforconcurrentobjects.

3. Discussthesynchronizationprimitivesneededtoimplementhighlyconcurrentdatastruc
tures.

4. Explainvarioustypesoflocksusedtoachievesynchronizationofconcurrentobjects.

5. Applyvarioussynchronizationtechniquesonlinkedlists.

6. Analyzetheperformanceofsequentialandmultiprocessoralgorithmsusedformultiproc
essorprogramming.

CourseContent:
UNIT1 [CO1,C02] 12Periods

Introduction-Shared Objects and Synchronization, A Fable, The Producer-Consumer
Problem,theReaders-

WritersProblem, TheHarshRealitiesofParallelization,ParallelProgramming.
MutualExclusion-

Time,CriticalSections, ThreadSolutions, TheFilterLock, Fairness,Lamport’sBakeryalgorithm,Bou
ndedTimestamps,LowerBoundsontheNumberoflocations.

ConcurrentObjects—

ConcurrencyandCorrectness,SequentialObjects, QuiescentConsistency, Sequential
Consistency, Linearizability, Formal Definitions, Progress Conditions, thelJavaMemoryModel.

UNITII [CO2,C03] 13Periods

Foundation of Shared Memory- The Space of Registers, Register Constructions,
AtomicSnapshots.
TheRelativePowerofPrimitiveSynchronizationOperations-Consensus
Numbers,Atomic Registers, Consensus Protocols, FIFO Queues, Read-Modify-Write
Operations,Common2RMWOperations, The compareAndSet()Operation.

Universality of Consensus-Introduction, Universality, A Lock-Free Universal
Construction, AWait-FreeUniversalConstruction.
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UNITIII [CO4,CO5] 12Periods

SpinLocksandContention-Test-And-SetLocks, TAS—
BasedSpinLocksRevisited,ExponentialBackoff, QueuelLocks,AQueueLockwithTimeouts,AComp
osite Lock,HierarchicalLocks,OneLockToRulethemaAll.
MonitorsandBlockingSynchronization-
Introduction,MonitorLocksandConditions,Readers-
WritersLocks,OurOwnReentrantLock,Semaphores.

Linked Lists: The Role of Locking- Introduction, List-Based Sets, Concurrent
Reasoning,Coarse-Grained Synchronization, Fine —Grained Synchronization, Optimistic
Syncronization, Lazysynchronization,on-BlockingSynchronization.

UNITIV [CO6] 12Periods

Concurrent Queues and the ABA Problem-Introduction, Queues, A Bounded Partial
Queue,AnUnboundedTotalQueue,AnUnboundedLock-
FreeQueue,MemoryReclamationandtheABAProblem,DualDataStructures
ConcurrentStacksandElimination-Introduction,AnUnboundedLock-

FreeStack, Elimination,theElimination BackoffStack.

Counting, Sorting and Distributed Coordination-Introduction, Shared Counting,
SoftwareCombining, Counting Networks, Parallel Sorting, Sorting Networks, Sample
Sorting, DistributedCoordination.

Learning Resources:
TextBooks:

1. MauriceHerlihyandNirShavit,"TheArtofMultiprocessorProgramming”,RevisedFir
stEdition, Elsevier,2012.

ReferenceBooks:

1. JavaConcurrencyinPracticebyBrianGoetz, TimPeierls,JoshuaBlock,JosephBowbeer,D
avidHolmesandDouglLea,AddisonWesley, 1stEdition,2006.

2. ConcurrentProgramminginJava™:DesignPrinciplesandPatterns,SecondEditionbyDo
uglLea,Publisher:AddisonWesley,PubDate:October01,1999.

1
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L P C
CSH23 GameTheory

4 0 4

CourseObjectives:
Themainobjectivesofthiscourseareto:

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

CourseContent:
UNITI CoO 12Periods

Combinatorialgames:Impartialgames-
Nim,Bouton’ssolutionofNim,Otherimpartialgames,Partisan games- The game of Hex,
Topology and Hex: A path of arrows, Hex and Y, Moregeneralboards,Other
partisangamesplayedongraphs.
Two-personzero-sumgames:Examples, Definitions, TheMinimax
Theoremanditsmeaning, Simplifyingandsolvingzero-sumgames-Simplifyingandsolvingzero-
sumgames-Pureoptimalstrategies: Saddle points,Equalizing payoffs, The technique of
domination, Using symmetry,Nashequilibria,equalizingpayoffs,andoptimalstrategies.

UNITII Cco 12Periods

Zero-sum games on graphs: Games in series and in parallel,Resistor networks and
trollgames,Hide and Seek games - Maximum matching and minimum covers, A pursuit-
evasiongame: Hunter and Rabbit,Towards optimal strategies, The hunter's strategy,The
rabbit’sstrategy, The BomberandBattleshipgame.
General-sumgames:Nashequilibria,General-sumgameswithmorethantwoplayers-
Symmetricgames,Potentialgames-

Thegeneralnotion,Gameswithinfinitestrategyspaces, Themarketforlemons.

UNITIII co 12Periods

Gamesinextensiveform:Introduction,Gamesofimperfectinformation,Gamesofincompletein
formation - Bayesian games, Signaling, Zero-sum games of incomplete information,
Repeatedgames—Repetitionwithdiscounting, TheFolkTheoremforaveragepayoffs.
Random-turn games: Examples, Optimal strategy for random-turn selection games, Win-
or-loseselectiongames-Lengthofplayforrandom-turnRecursiveMajority.

UNITIV co 12Periods
Fairdivision:Cakecutting,CakecuttingviaSperner'sLemma, Bankruptcy.

Cooperativegames:Transferableutilitygames, Thecore, TheShapleyvalue,Shapley’saxioms,S
hapley’sTheorem,Examples,Nashbargaining.
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LearningResources:

TextBook:
1. AnnaR.Karlin, TuvalPeres,"GameTheory,Alive”, AmericanMathematicalSociety.

ReferenceBooks:
2. DeVosandKent,“"GameTheory:APlayfullntroduction”,AmericanMathematicalSociety.

3. ThomasS.Ferguson,Classnhotes
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CSH24 ArmSystemArchitecture L PC

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. TointroducethefundamentalconceptsofARMarchitectureandprogramming.

2. ToprovideknowledgeonvarioustypesofARMinstructions,memorymaps,memoryaccess,
stacks,andARMpipelineandCPUevaluation.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
ExplaintheARMarchitectureandfundamentalconceptsofARMprogramming.
Developsolutionsusingvarioustypesofinstructions.
ExplaintheconceptsofsignednumbersandIEEE754floatingpointstandards.
ExplainARMmemorymapsandmemoryaccess,andaddressingmodes.
DiscusstheARMpipelineandCPUevaluation

TN

CourseContent:
UNITI Co1 14Periods

TheHistoryofARMandMicrocontrollers:IntroductiontoMicrocontrollers, TheARMFamilyHis
tory

ARMArchitectureandAssemblyLanguageProgramming: TheGeneralPurposeRegistersin
the ARM, The ARM Memory Map, Load and Store Instructions in ARM, ARM CPSR, ARM
DataFormat and Directives. Introduction to ARM Assembly Programming, Assembling an
ARMProgram, The Program Counter and Program ROM Space in the ARM, Some ARM
AddressingModes,RISCArchitectureinARM, ViewingRegistersandMemorywithARMKeilIDE.

UNITII Cco2 10Periods

ArithmeticandLogicInstructionsandPrograms:ArithmeticInstructions,LogicInstructions
,RotateandBarrelShifter,ShiftandRotatelInstructionsinARMCortex,

BCDandASCIIConversion:Branch,Call,andLoopinginARM:LoopingandBranchlInstructions,
Calling Subroutine with BL, ARM Time Delay and Instruction Pipeline, ConditionalExecution.

UNITIII C03,C04 14Periods

Signed Numbers and IEEE 754 Floating Point: Signed Numbers Concept, Signed
NumberInstructionsandOperations,IEEE754Floating-PointStandards

ARM Memory Map, Memory Access, and Stack: ARM Memory Map and Memory
Access,Stack andStackUsage inARM,ARM Bit-AddressableMemory
Region,AdvancedIndexedAddressingMode,ADR,LDR,andPCRelativeAddressing.
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UNITIV CO5 10Periods

ARMPipelineandCPUEvolution,ARMPipelineEvolution,OtherCPUEnhancements.

Learning
Resources:Tex
tBook:

1. MuhammedAliMazidi,SarmadNaimi,SepehrNaimi,JaniceMazidi,"ARMAssemblyla
nguageProgramming&Architecture,PearsonEducation.

ReferenceBook:
1. ARMAssemblyLanguageProgrammingByPeteCockerell, ComputerConceptsLtd.
WebReferences:

1. https://azeria-labs.com/writing-arm-assembly-part-1/

2. https://www.hackster.io/news/do-you-want-to-learn-arm-assembly-43213cdf3178
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POOL3

CSH31 GPUPROGRAMMING Lp C

Course Objectives:

The main objectives of the course are:
1. To equip students with parallel algorithm analysis techniques.
2. To introduce parallel programming concepts with OpenMP & CUDA

CourseOutcomes:

After successful completion of the course, the students will be able to
CO1: Explain the concepts of parallel programming
CO2: Analyze Parallel algorithms
CO3: Explain CUDA programming concepts
CO5: Explain memory & data locality
CO6: Explain performance enhancement considerations in CUDA.
CO6: Explain OpenMP concepts

CourseContent:

UNIT -1 [CO1, CO2] 10 Periods
Introduction: GPUs as Parallel Computers, Architecture of a Modern GPU, Why More Speed or
Parallelism?, Parallel Programming Languages and Models. (T1)
Multi-threaded Algorithms: Masters Theorem, Analysis of Parallel Matrix Multiplication, Analysis
of Parallel Merge Sort, Analysis of Parallel Longest common subsequence problem. (T2)
[CO3] 14 Periods

UNIT - II
Introduction to CUDA: Data Parallelism, CUDA Program Structure, A Matrix—-Matrix Multiplication
Example, Device Memories and Data Transfer, Kernel Functions and Threading (T1)
CUDA Threads: CUDA Thread Organization, 2 Using blockIdx and threadIldx, Synchronization and
Transparent Scalability, Thread Assignment, Thread Scheduling and Latency Tolerance. (T1)

[CO4, CO5] 10 Periods
UNIT - III
CUDA Memories: Importance of Memory Access Efficiency, CUDA Device Memory Types, A
Strategy for Reducing Global Memory Traffic, Memory as a Limiting Factor to Parallelism.
Performance considerations: More on Thread Execution, Global Memory Bandwidth, Dynamic
Partitioning of SM Resources, Data Prefetching, Instruction Mix, Thread Granularity, Measured
Performance and Summary .

[CO6] 10 Periods
UNIT - 1V
OpenMP Basics: The OpenMP model, Your first OpenMp program, Thread Data, Creating
parallelism.

Parallel Regions: Creating parallelism with parallel regions, Nested parallelism, Cancel parallelism
construct.
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Loop parallelism: Loop parallelism, Loop schedules, Reductions, Nested Loops, ordered iterations,

nowait, While loops.
Work sharing: Sections, Single/master
Synchronization: Barrier, Mutual exclusion, Locks,

Learning Resources:

Text books:

1. Programming Massively parallel Processors: A Hands-on Approach by David B. Kirk, EI

Hajj Izzat, Wen-mei W. Hwu.
2. Introduction to Algorithms, Third Edition, Cormen, Leiserson, Rivest, and Stein.
3. Parallel Programming in MPI and OpenMP, The Art of HPC, volume 2, Victor Eijkhout

Reference books:

1. CUDA programming: A Developer’s Guide to parallel Computing with GPUs; Shane Cook;

Morgan Kaufman; 2012.

Web Resources:
1. https://www.openmp.org/
2. https://www.openacc.org/
3. https://www.nvidia.com/en-in/data-center/resources/
4. https://gpuopen.com/
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CSH32 SearchEnginelnternals LPC

4 0 4

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. Toprovideknowledgeontheimplementationofsearchengines.
2. Toexposethestudentsaboutexistingretrievalmodels.
3. Toprovideknowledgeontheevaluationofsearchengines.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Explain matrix decompositions and low-rank approximations.
Discuss the basics of web search

Explain web crawling and ranking of web pages.

Explain the strategies of XML retrieval.

Discuss the concepts of SEO.

Discuss the strategies of SEO.

oUnhwnN=

CourseContent:
UNITI co 10periods

Search Engines and Information Retrieval: What is Information Retrieval, The Big
Issues,SearchEngines,SearchEngineers.
ArchitectureofaSearchEngineers:\WhatisanArchitecture?BasicBuildingblocks, BreakingItD

own.
UNITII Cco 14Periods
CrawlsandFeeds: Decidingwhattosearch,crawlingtheweb,crawling

documentsandEmail, Documentfeeds, Theconversionproblem, Storingthedocuments, Detecting
Duplicates,RemovingNoise.

ProcessingText:FromwordstoTerms, Textstatistics,DocumentPassing, DocumentStructurea
ndMarkup, LinkAnalysis,InformationExtraction,Internationalization

UNITIII co 12Periods

Ranking with Indexes: Abstract Model of Ranking, Inverted Indexes Compression,
Auxiliarystructures,Indexconstruction,queryprocessing.
QuiresandInterfaces:InformationNeedsandQuires,QueryTransformationandRefinement,s
howingtheresults.

UNITIV Cco 13Periods

Retrieval Models:Overview of Retrieval models, Probabilistic models, Ranking based
onLanguageModels,ComplexqueriesandcombiningEvidence, Websearch,MachineLearningand
Informationretrieval, Application-BasedModels.

Evaluating Search Engines: Why Evaluate? The evaluation corpus, Logging
EffectivenessMetrics, Efficiencymetrics, Training, Testing,andStatistics.

Learning Resources:
TextBook:

1. SearchEngines:InformationRetrievalinPractice, W.BruceCroft,DonaldMetzler, TrevorS
trohman.,AddisonWesley-2010.
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CSH33 WirelessSensorNetworks

CourseObjectives:
Themainobjectivesofthiscourseareto:
1. TointroducethefundamentalconceptsofSensornetworksandit’sarchitecture,applicati
ons
2. ToprovideknowledgeonFundamentalMACprotocols,routingprotocols,networktopolo
gies,Quality services,andSecurityissuesofsensornetworks.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1.  Describethechallengesandapplicationsofsensornetworks.
2. ImplementthedesignprinciplesofWSN.
3. UsethespecificMACprotocolforsensornetworks.
4.  Designvariousroutingprotocolfordifferentapplications.
5. AnalyzethenetworksecuritymechanismandQoSmetric.
CourseContent:
UNITI co 12Periods

IntroductionandOverviewofWirelessSensorNetworks:BackgroundofSensorNetwork
Technology, Application of Sensor Networks, Challenges for Wireless Sensor
Networks,MobileAdhocNETworks(MANETs)andWSN, EnablingTechnologiesfor\WSN.
SinglenodeArchitecture:HardwareComponents,EnergyConsumptionofsensornodes.

UNITII (0] 12Periods

Network Architecture: Sensor Network Scenarios, Optimization Goals and Figures of
Merit, DesignPrinciplesforWSNs, ServicelnterfacesofWSNs,GatewayConcepts.

MAC for Wireless Sensor Networks: Fundamental MAC protocols, Low duty cycle
protocolsand wakeup concepts, Contention-based protocols, Schedule-based protocols,
IEEE 802.15.4MACprotocol.

UNITIII co 12Periods

TopologyControl: Motivationandbasicideas, Hierarchicalnetworksbyclustering,combininghier
archical topologiesandpowercontrol.
RoutingProtocols:Energy-efficientunicast,Broadcastandmulticast, GeographicRouting.

UNITIV co 12Periods
Data-centricandcontent-basednetworking:Data-centricrouting, Dataaggregation.

QoS and Security in WSN: QoS in WSN, Reliable data transport, Single packet delivery,
Blockdelivery,Security.
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Learning Resources:

TextBook:

1. HolgerKarl&AndreasWillig,"ProtocolsandArchitecturesforWirelessSensorNetwor
ks",JohnWiley,2005.

ReferencesBooks:

1. TanF.Akyildiz,andMehmetCanVuran,"WirelessSensorNetworks",2011, FirstEditio
n,JohnWiley& Sons,NewJersey.

2. KazemSohraby,DanielMinoli,&TaiebZnati,"WirelessSensorNetworks, Technology
,Protocols,andApplications”,2012, FirstEdition,JohnWiley&Sons,NewJersey.

3. AnnaHac,"WirelessSensorNetworkDesigns”,2013, FirstEdition,JohnWiley&Sons,
NewJersey.

4. Elink:http://nptel.ac.in/courses/106105160/22.
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CSH34 ParallelAlgorithms L P C
4 0 4

CourseObjectives:

Themainobjectivesofthiscourseareto:

1. RealizetheusebasicsequentialalgorithmsandDescribeaboutbasicparallelalgorithms.

2. Describeanduse basic datastructures;knowabouttheexistenceof
advanceddatastructures.

3. Describeandusethemaindesigntechniquesforsequentialalgorithms.

4. Analyzemessage-passingbasedparallelalgorithmsinCusingtheMPlIlibrary.

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Elucidate the parallel computing models, and differentiate between sequential and
parallelalgorithms.

2. AnalyzetheparallelalgorithmsforCRCW,CREW,EREWmodels.

3. Identifythecorrectnessandanalyzethecomputationalcomplexityofsequentialalgorithms.

4. Differentiateamongseveralalgorithmssolvingthesameproblemunderdifferentconditions.

CourseContent:
UNITI CoO 13Periods

IntroductiontoParallelAlgorithms:ModelsofComputation—
AnalyzingAlgorithms,Selection-The Problem and a lower Bound, A Sequential algorithm,
Desirable Properties ofParallelalgorithm,AnalgorithmforparallelSelection.
Merging:ANetworkforMerging,Merging ontheCREWandEREWModels—
AbetterAlgorithmforthe EREWmodel.

UNITII Cco 12Periods

Sorting: A network for Sorting, sorting on a Linear Array, Sorting on CRCW, CREW,
EREWModels
Searching:SearchingaSortedSequence-

SearchingaRandomSequence,Searchingonatree,searchingonMesh.
UNITIII Cco 12Periods

GeneratingPermutationsandCombinations:SequentialAlgorithms,generatingpermutati
onsinParallel,generatingcombinationsinParallel.

MatrixOperations: Transpositions,MatrixbyMatrixMultiplications, MatrixbyVectormultiplicati
on.
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UNITIV co 13Periods

GraphTheory:ComputingtheConnectivityMatrix, FindingConnectedComponents, AllPairsShor

testPaths, ComputingMinimumSpanningTrees.
Applications:JobSequencingwithDeadlines,KnapsackProblem.

Learning Resources:

TextBook:

1. SelimG.Akl, TheDesignandAnalysisofParallelAlgorithms, PrenticeHall, NewJersey, 19
89.

ReferenceBooks:

1.Michael].Quinn,ParallelComputing: Theory&Practice, TataMcGrawHillEdition,2003.2.]
ustin R. Smith, the Design and Analysis of Parallel Algorithms, Oxford University
Press,USA,1993.
3.Josephlala,IntroductiontoParallelAlgorithms,Addison-Wesley, 1992.

1
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POOL4

CSH41 SemanticWebTechnologies L P C

CourseObjectives:

Themainobjectivesofthiscourseareto:
1. Toprovidetheknowledgeofsemanticweblayersdesignandvision.
2. Todemonstratethedevelopmentofontologycreationandapplications

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
Explainthefundamentalsofsemanticwebanditslayers.
RepresentthedatamodelusingRDF,RDFSchema,andOWL.
QuerythesemanticwebusingSPARQL.
ExplainthebenefitsoftheSemanticWebforvariousapplicationdomains.
Constructontologyforthegivendomain.
Describethekeyissuesinthedevelopmentofontologybasedsystemsfortheweb.

ok

CourseContent:
UNITI 12Periods

Semantic Web Vision: Introduction, Semantic web technologies, Alayered
approach.DescribingWebResources:RDF-
Introduction,RDF:DataModel.RDFSyntaxes,RDFS: AddingSemantics,RDFSchema: TheLanguag
e,RDFandRDFSchemainRDFSchema,AnAxiomaticSemanticsforRDFandRDFSchema, ADirectInf
erenceSystemforRDFandRDFS,addinginformationwithSPARQLupdate.

UNITII 13Periods

Querying the Semantic Web:SPARQL Infrastructure, Basics: Matching patterns,
Filters,Constructs for dealing with an open world, Organizing Result Sets, Other forms of
SPARQLQueries,Querying schemas.
Web Ontology Language: Introduction, Requirements for Ontology Languages,
CompatibilityofOWL2withRDF/RDFS, TheOWLLanguage, OWL2Profile.

13Periods
UNITIII

Logic and Inference: Rules Introduction, Example ofRules: Family Relationships,
MonotonicRules: Syntax, Monotonic Rules: Semantics, OWL2 RL: Description Logic Meets
Rules, Rulelnterchange Format: RIF, Sematic Web Rules language, Rules in SPARQL, No
monotonic rules:Motivation&syntax,RuleMarkuplanguage(RuleML).
Applications:Introduction,GoodRelations,BBCArtists,BBCWorldcup2010website, Governme
ntData,NewYorkTimes,Sig.maandSindice,OpenCalais.
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UNITIV 11Periods

OntologyEngineering:Introduction,ConstructingontologiesManually,Reusingexistingontolo
gies,Semi-
automaticontologyAcquisition.Ontologymapping, Exposingrelationaldatabases,semanticweba
pplicationarchitecture.

Learning Resources:

TextBook:

1. ASemanticwebPrimer:GrigorisAntoniouand
FrankVanHermelen,3™Edition,MITPress

ReferenceBook(s):

1.FoundationsofSemanticWebTechnologies,PascalHitzler,MarkusKrétzsch, Sebastian
Rudolph,CRCPress
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CSH42 DeepLearning L P C

CourseObjective:

Themainobjectivesofthiscourseareto:
1. Introducedifferentneuralnetworkmodelsfordeeplearning.
2. Explainparametersusedforregularizingthedeeplearning.
3. Definechallengesinoptimizationofanetwork.

CourseOutcomes:
Aftersuccessfulcompletionofthecourse,studentswillbeableto:

Explain the basic concepts of neural networks

Explain the principles and technques of neural computations

Explain the concepts of convolution neural networks.

Explain the concepts of recurrent neural networks.

Design appropriate DNN model for supervised, unsupervised and sequence learning
applications.
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CourseContents:
UNIT-I 10Periods

DeepFeedforwardNetworks:Example:LearningXOR,Gradient-
BasedLearning,HiddenUnits,ArchitectureDesign,Back-
PropagationandOtherDifferentiationAlgorithms,HistoricalNotes

UNIT-II 12Periods

RegularizationforDeepLearning:ParameterNormPenalties, NormPenaltiesasConstrainedOptimiz
ation,RegularizationandUnder-

ConstrainedProblems, DatasetAugmentation, NoiseRobustness, Semi-SupervisedLearning, Multi-
TaskLearning, EarlyStopping,ParameterTyingand Parameter Sharing, Sparse Representations,
Bagging and Other Ensemble Methods,
Dropout,AdversarialTraining, TangentDistance, TangentProp,andManifoldTangentclassifier.

UNIT-III 12periods

Optimization for Training Deep Models, How Learning Differs from Pure Optimization,
Challengesin  Neural Network Optimization, Basic Algorithms, Parameter Initialization
Strategies, Algorithmswith Adaptive Learning Rates, Approximate Second-Order Methods,
Optimization Strategies andMetaAlgorithms

UNIT-IV 14Periods

Convolutional Networks: The Convolution Operation, Motivation, Pooling, Convolution and
Poolingas an Infinitely Strong Prior, Variants of the Basic Convolution Function, Structured
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Outputs, DataTypes, Efficient Convolution Algorithms, Random or Unsupervised Features,
The Neuro-
scientificBasisforConvolutionalNetworks, ConvolutionalNetworksandtheHistoryofDeepLearning.

Applications:Large-ScaleDeepLearning, ComputerVision,NaturalLanguageProcessing.
Learning Resources:

TextBook:

1.Goodfellow,YoshuaBengio,AaronCourville,DeepLearning(AdaptiveComputationandMachin
eLearningseries),MITPress.

ReferenceBooks:

1. LiDengandDongYu,DeeplLearningMethodsandApplications,FoundationsandTrends
®inSignalProcessingVolume7Issues3-4,ISSN:1932-8346.

2. Dr.N.D.Lewis,DeepLearningMadeEasywithRAGentleIntroductionforDataScience.Cre
ateSpacelndependentPublishingPlatform(January10,2016)

3. FrancgoisChollet,JJAllaire, MEAPEditionManningEarlyAccessProgramDeeplLearningwit
hRVersion1,Copyright2017ManningPublications
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CSH43 SocialNetworkAnalysis L P C
4 0 4

Courseobjectives:
Themainobjectivesofthiscourseareto:
1. TointroducethecurrentWebdevelopmentandemergenceofSocialWeb.
2. Toprovidetheknowledgeofmodeling,aggregating,andknowledgerepresentationofseman
ticweb.
3. Toexposethestudentsextractionandminingtools,webpersonalizationandwebvisualizatio
nofSocialnetworks

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:
ApplytheknowledgeforcurrentWebdevelopmentintheeraofSocialWeb.
Modeltheknowledgerepresentationofthesemanticwebusingontologylanguages.
Explaintheextractionandminingtoolsrequiredforsocialnetworks.
DeveloppersonalizedwebsitesandvisualizationforSocialnetworks.
DesignWebpersonalizationandVisualizationforSocialnetworks.

b=

CourseContent:
UNITI 12Periods

IntroductionToSocial NetworkAnalysis:IntroductiontoWeb -LimitationsofcurrentWeb
—DevelopmentofSemanticWeb—-EmergenceoftheSocialWeb-Networkanalysis-Development of
Social Network Analysis - Key concepts and measures in network analysis -Electronic
sources for network analysis - Electronic discussion networks, Blogs and
onlinecommunities.

UNITII 13Periods

Ontology and their role in the Semantic Web - Ontology-based Knowledge
Representation -Ontology languages for the Semantic Web — RDF and OWL - Ontological
representation
ofsocialindividuals,Ontologicalrepresentationofsocialrelationships,Aggregatingandreasonin
gwithsocialnetworkdata,AdvancedRepresentations.

UNITIII 12Periods

Extracting evolution of Web Community from a Series of Web Archive - Detecting
CommunitiesinSocialNetworks-DefinitionofCommunity-EvaluatingCommunities-
MethodsforCommunity Detection & Mining - Applications of Community Mining Algorithms
- Tools forDetectingCommunitiesSocialNetworkInfrastructuresandCommunities.
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UNITIV 13Periods

UnderstandingandPredictingHumanBehaviorforSocial Communities-
UserDataManagement, InferenceandDistribution-EnablingNewHumanExperiences-
RealityMining-Context-Awareness - Privacy in Online Social Networks - Trust in Online
Environment - TrustModelsBasedonSubjectiveLogic-TrustNetworkAnalysis-
CombiningTrustandReputation.

Learning Resources:
References:

1. PeterMika,—SocialnetworksandtheSemanticWeb]||,Springer, 1stedition2007.

2. BorkoFurht,—HandbookofSocialNetworkTechnologiesandApplications||,Spri
nger, 1stedition, 2010.

3. GuandongXu,YanchunZhangandLinLi,—WebMiningandSocialNetworkingTec
hniquesandapplications||,Springer, 1stedition,2011.

E-Resources:

1. https://en.wikipedia.org/wiki/Social network analysis.
2. https://www.slideshare.net/pkaviya/cs6010-social-network-analysis-unit-iii
3. https://www.slideshare.net/socialmediadna/visualization-of-social-networks.
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CSH44 AugmentedandVirtualReality L P C

CourseObjectives:

Themainobjectivesofthiscourseareto:
RecognizethebasiccomponentsofVirtualRealitytechnology.
2. AcquireKnowledgeonComputingArchitectureandModelingconceptsofVirtualReality.
3. Distinguishthefactorsthatinfluencethesystemperformanceinvirtualreality.
4. RelatetheVirtualRealtyApplicationsinvariousdomains.

[ary

CourseOutcomes:

Aftersuccessfulcompletionofthecourse,studentswillbeableto:

1. Distinguishthefundamentaltechnologiesandequipmentusedinvirtualreality;

2. InvestigatethetheoreticalcontextsrelevanttocomputingandmodelingfeaturesinVRde
velopment.

3. AnalyzethecurrentgenerationsystemsforcreatingVRenvironments.

4. IdentifythecurrentVRtechnologiesandnextgenerationapplicationsacrossallfields.

CourseContent:
UNITI Cco 12Periods

Introduction: The Three I's Virtual Reality, A short History of Early Virtual Reality,
EarlycommercialVRTechnology,VRBecomesanIndustry, ThefiveclassicComponentsofaVRsyste
m.

InputDevices:Trackers,NavigationandGestureInterfaces: Three-
DimensionalPositionTrackers, NavigationandManipulationInterfaces,Gesturelnterfaces.
OutputDevices:Graphics,Three-
DimensionalSoundandHapticDisplays:GraphicsDisplaysSoundDisplays,HapticFeedback.

UNITII (o0) 14Periods
ComputingArchitecturesforVR:TheRenderingPipelineRendering,PCGraphicsArchitecture
Workstation-BasedArchitectures, DistributedVRArchitectures.

Modeling:Geometricmodeling,KinematicsModeling,PhysicalModeling, BehaviorModeling,Mod
elManagement.
UNITIII co 12Periods

VRProgramming:ToolkitsandSceneGraphs, WorldToolkit,JAVA3D,GeneralHapticsOpenSoft
wareToolkit,,Peopleshop.
HumanFactorsinVR:MethodologyandTerminology,UserPerformanceStudies,VRHealthandS
afety Issues, VRandSociety.

UNITIV (o0) 12Periods
TraditionalVRApplications:MedicalApplicationsofVR,Education,ArtsandEntertainment, Milit
aryVRApplications.
EmergingApplicationsofVR:VRApplicationsinManufacturing,ApplicationsofVRinRobotics, I
nformationVisualization.

Learning Resources:

TextBook:
1. GrigoreC.Burdea,PhilippeCoiffet."VirtualReality”"SecondEdition, WileyIndia.
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