
 

B.Tech.inCOMPUTERSCIENCEANDENGINEERING(DATASCIENCE) COURSE 

STRUCTURE & SYLLABUS (R22 Regulations) 

ApplicablefromAY2022-23Batch 

III YEAR I SEMESTER 

S.No. 
Course 

Code 
Course Title L T P Credits 

1 A1606 AutomataTheoryandCompilerDesign 3 0 0 3 

2 A1701 IntroductiontoDataScience 3 0 0 3 

3 A1524 ComputerNetworks 3 0 0 3 

4  ProfessionalElective–I 3 0 0 3 

5  ProfessionalElective–II 3 0 0 3 

6 A1702 RProgrammingLab 0 0 2 1 

7 A1525 ComputerNetworksLab 0 0 2 1 

8 A1019 Advanced English Communication Skills 

Lab 

0 0 2 1 

9 A1019 IntellectualPropertyRights 3 0 0 0 

10 A1703 SkillDevelopmentCourse 
(ETL-Kafka/Talend) 

0 0 2 1 

11 A1021 LogicalReasoning-I 0 0 2 1 

  Total 18 0 10 20 

 

III YEAR II SEMESTER 

S.No. 
Course 

Code 
Course Title L T P Credits 

1 A1704 AlgorithmsDesignandAnalysis 3 0 0 3 

2 A1611 MachineLearning 3 0 0 3 

3 A1705 BigDataAnalytics 3 0 0 3 

4  ProfessionalElective–III 3 0 0 3 

5  OpenElective–I 3 0 0 3 

6 A1612 MachineLearningLab 0 0 2 1 

7 A1706 BigDataAnalyticsLab 0 0 2 1 

8  ProfessionalElective-IIILab 0 0 2 1 

9 A1022 LogicalReasoning-II 0 0 1 1 

10 
A1707 Industrial-OrientedMini Project/Summer 

Internship 
0 0 1 1 

  Total 15 0 10 20 



 

 

ProfessionalElective-I 

A1751 DataWarehousingandBusinessIntelligence 

A1551 ArtificialIntelligence 
A1655 SoftComputing 
A1554 ImageProcessing 

A1752 ComputerGraphics 

ProfessionalElective-II 
A1753 SpatialandMultimediaDatabases 
1558 InformationRetrievalSystems 
A1754 DataMining 
A1755 DevOps 
A1756 CloudComputing 

 

 
ProfessionalElective-III 

A1757 WebTechnologies 

A1759 DataVisualizationTechniques 
A1564 ScriptingLanguages 
A1566 MobileApplicationDevelopment 
A1761 CryptographyandNetworkSecurity 

OpenElective-I 
 

A1791 FundamentalsofDataScience 
A1792 RProgramming 
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ProfessionalElective-I 

 DataWarehousing andBusiness Intelligence 

 ArtificialIntelligence 
 SoftComputing 
 ImageProcessing 

 ComputerGraphics 

ProfessionalElective-II 
 SpatialandMultimediaDatabases 
 InformationRetrievalSystems 
 DataMining 
 DevOps 
 CloudComputing 



 

 

AUTOMATATHEORYAND COMPILERDESIGN 

 
B.Tech.IIIYearISem. LTPC 

3003 

Prerequisite:Nil 

CourseObjectives 

● Tointroducethefundamentalconceptsofformallanguages,grammarsandautomatatheory. 

● Tounderstanddeterministicandnon-deterministicmachinesandthedifferencesbetweendecidabilityand 

undecidability. 

● Introducethemajorconceptsoflanguagetranslationandcompilerdesignandimparttheknowledgeof practical skills 

necessary for constructing a compiler. 

● Topicsinclude phases of compiler, parsing, syntax directed translation, type checking use ofsymboltables, 

intermediate code generation 

 

CourseOutcomes 

● Abletoemployfinitestatemachinesformodelingandsolvingcomputingproblems. 

● Abletodesigncontextfreegrammarsforformallanguages. 

● Abletodistinguishbetweendecidabilityandundecidability. 

● Demonstratetheknowledgeofpatterns,tokens&regularexpressionsforlexicalanalysis. 

● AcquireskillsinusinglextoolanddesignLRparsers 

 

UNIT-I 

Introductionto FiniteAutomata: Structural Representations,AutomataandComplexity,theCentralConceptsofAutomata Theory 

– Alphabets, Strings, Languages, Problems. 

NondeterministicFiniteAutomata: FormalDefinition,anapplication,TextSearch,FiniteAutomatawithEpsilon-Transitions. 

DeterministicFiniteAutomata:DefinitionofDFA,HowADFAProcessStrings,ThelanguageofDFA,ConversionofNFAwith 

€-transitionsto NFAwithout€-transitions.Conversionof NFAtoDFA 

 

UNIT-II 

Regular Expressions:Finite AutomataandRegularExpressions,Applications ofRegularExpressions,AlgebraicLawsfor Regular 

Expressions, Conversion of Finite Automata to Regular Expressions. 

PumpingLemmaforRegularLanguages:Statementofthepumpinglemma,ApplicationsofthePumpingLemma. 

Context-FreeGrammars:DefinitionofContext-FreeGrammars,DerivationsUsingaGrammar,Leftmost and Rightmost 

Derivations,theLanguageof aGrammar, ParseTrees,AmbiguityinGrammarsand Languages. 

 

UNIT-III 

PushDownAutomata:DefinitionofthePushdownAutomaton,theLanguagesofaPDA,EquivalenceofPDAandCFG’s, 

Acceptance by final state 

TuringMachines:IntroductiontoTuringMachine,FormalDescription,Instantaneousdescription,ThelanguageofaTuring 

machine 

Undecidability:Undecidability,ALanguagethatisNotRecursivelyEnumerable,AnUndecidableProblemThatisRE, 

Undecidable Problems about Turing Machines 

 

UNIT-IV 

Introduction:Thestructureofacompiler, 



 

LexicalAnalysis:TheRoleoftheLexicalAnalyzer,InputBuffering,RecognitionofTokens,TheLexical-Analyzer Generator Lex, 

SyntaxAnalysis:Introduction,Context-FreeGrammars,WritingaGrammar,Top-DownParsing,Bottom-UpParsing, Introduction to LR 

Parsing: Simple LR, More Powerful LR Parsers 

UNIT-V 

Syntax-DirectedTranslation:Syntax-DirectedDefinitions,EvaluationOrdersforSDD's,Syntax-DirectedTranslation Schemes, 

Implementing L-Attributed SDD's. 

Intermediate-Code Generation:Variants ofSyntaxTrees,Three-AddressCode 

Run-TimeEnvironments:StackAllocationofSpace,AccesstoNonlocalDataontheStack,HeapManagement 

 

TEXTBOOKS: 

1. IntroductiontoAutomataTheory,Languages, andComputation,3ndEdition,JohnE.Hopcroft,RajeevMotwani,Jeffrey 

D.Ullman,PearsonEducation. 

2. TheoryofComputerScience–Automatalanguagesandcomputation,MishraandChandrashekaran, 2ndEdition, PHI. 

 

REFERENCEBOOKS: 

1. Compilers:Principles,TechniquesandTools,AlfredV.Aho,MonicaS.Lam,RaviSethi,JeffryD.Ullman,2ndEdition, 

Pearson. 

2. IntroductiontoFormallanguagesAutomataTheoryandComputation,KamalaKrithivasan,RamaR, Pearson. 

3. IntroductiontoLanguagesandTheTheoryofComputation,JohnCMartin,TMH. 

4. lex&yacc–JohnR.Levine,TonyMason,DougBrown,O’reillyCompilerConstruction,KennethC.Louden,Thomson. 

CourseTechnology. 



 

INTRODUCTIONTODATASCIENCE 

 
B.Tech.IIIYearISem. LTPC 

3003 

CourseObjective: 

Learnconcepts,techniquesandtoolstheyneedtodealwithvariousfacetsofdatascience practice, 

including data collection and integration 

Understandthebasictypesofdataandbasicstatistics 

Identifytheimportanceofdatareductionanddatavisualizationtechniques 

 

CourseOutcome: 

Understandbasictermsofstatisticalmodelinganddatascience 

ImplementationofRprogrammingconcepts 

utilizeRelementsfordatavisualizationandprediction 

 

UNIT-I 

Introduction 

Definition of Data Science- Big Data and Data Science hype – and getting past the hype - Datafication-Current 
landscape of perspectives - Statistical Inference - Populations and samples - Statistical modeling, probability 
distributions,fittingamodel–Overfitting.BasicsofR:Introduction,R-EnvironmentSetup,Programmingwith R, Basic 
DataTypes. 

 

UNIT-II 

DataTypes&StatisticalDescription 

TypesofData:AttributesandMeasurement,Attribute,TheTypeofanAttribute,TheDifferentTypesof Attributes, Describing 

Attributes by the Number of Values, Asymmetric Attributes, Binary Attribute, Nominal 

Attributes,OrdinalAttributes,NumericAttributes,DiscreteversusContinuousAttributes.  

BasicStatisticalDescriptionsofData:MeasuringtheCentralTendency:Mean,Median,andMode,Measuring the 
Dispersionof Data: Range,Quartiles, Variance,Standard Deviation, and Interquartile Range, Graphic Displays of 
Basic Statistical Descriptions of Data. 

 

UNIT-III 

Vectors: Creating and Naming Vectors, VectorArithmetic, Vectorsub setting, Matrices: Creating and Naming 

Matrices,MatrixSubsetting,Arrays,Class.FactorsandDataFrames:IntroductiontoFactors:Factor Levels, 

Summarizing a Factor,Ordered Factors, Comparing Ordered Factors, Introduction to Data Frame, 
subsettingofDataFrames,ExtendingDataFrames,SortingDataFrames. 
Lists:Introduction,creatingaList:CreatingaNamed List,AccessingListElements,ManipulatingList Elements, 
Merging Lists, Converting Lists to Vectors 

 

 

UNIT-IV 

ConditionalsandControlFlow: Relational Operators,RelationalOperators and Vectors,LogicalOperators, Logical 

Operatorsand Vectors, Conditional Statements.Iterative Programmingin R:Introduction, While Loop, For 

Loop,Looping Over List.Functions in R: Introduction, writing a Function in R, Nested Functions, Function 

Scoping,Recursion,Loading anRPackage,MathematicalFunctionsinR. 
 

 

UNIT-V 

ChartsandGraphs:Introduction,PieChart:ChartLegend,BarChart,BoxPlot,Histogram,Line Graph: 

MultipleLinesinLineGraph,ScatterPlot.Regression:LinearRegression Analysis,MultipleLinearregression 



 

TEXTBOOKS: 

1. Doing Data Science,StraightTalkfrom The Frontline. CathyO’NeilandRachel Schutt, 

O’Reilly,2014. 

2. KGSrinivas,GMSiddesh,“StatisticalprogramminginR”,OxfordPublications. 

 

REFERENCEBOOKS: 

1. JiaweiHan,MichelineKamber andJianPei.DataMining:ConceptsandTechniques,3rded.The Morgan 

KaufmannSeriesin DataManagementSystems. 

2. IntroductiontoDataMining,Pang-NingTan,VipinKumar,MichaelSteinbanch,PearsonEducation. 

3. BrainS.Everitt,“AHandbookofStatisticalAnalysisUsingR”,SecondEdition,4LLC,2014. 

4. Dalgaard,Peter,“IntroductorystatisticswithR”,SpringerScience&BusinessMedia,2008. 

5. PaulTeetor,“RCookbook”,O’Reilly,2011. 



 

COMPUTERNETWORKS 

B.Tech.IIIYearISem. LTPC 

300 3 

Prerequisites 

1. Acourseon“Programmingforproblemsolving” 

2. Acourseon“DataStructures” 

CourseObjectives 

Theobjectiveofthecourseistoequipthestudentswithageneraloverviewoftheconceptsand fundamentals of computer 

networks. 

Familiarizethestudentswiththestandardmodelsforthelayeredapproachtocommunicationbetween machinesinanetwork 

andtheprotocolsofthevariouslayers. 

CourseOutcomes 

Gaintheknowledgeofthebasiccomputernetwork technology. 

Gain the knowledge ofthefunctions of each layer in the OSIand TCP/IP reference model. Obtain 

the skills of subnetting and routing mechanisms. 

Familiaritywiththeessentialprotocolsofcomputernetworks,andhowtheycanbeappliedinnetwork 

designandimplementation. 

 

UNIT-I 

Networkhardware,Networksoftware, OSI,TCP/IPReference models, Example Networks:ARPANET, Internet. 

PhysicalLayer:GuidedTransmissionmedia:twistedpairs,coaxialcable,fiberoptics,Wireless Transmission.Datalink layer: 

Design issues, framing, Errordetection and correction. 

 

UNIT-II 

Elementarydatalinkprotocols:simplexprotocol,Asimplexstopandwaitprotocolforanerror-free channel,A 

simplexstopandwaitprotocolfornoisychannel.SlidingWindowprotocols:Aone-bitsliding 

windowprotocol,AprotocolusingGo-Back-N,AprotocolusingSelectiveRepeat,Exampledatalink 

protocols.MediumAccesssublayer:Thechannelallocationproblem,Multipleaccessprotocols:ALOHA,Carriersensemul

tipleaccessprotocols,collisionfreeprotocols.WirelessLANs,Datalinklayerswitching.  

 

UNIT-III 

NetworkLayer:Designissues,Routingalgorithms:shortestpathrouting,Flooding,Hierarchicalrouting, 

Broadcast,Multicast,distancevectorrouting,CongestionControlAlgorithms,QualityofService, 

Internetworking,TheNetwork layerintheinternet. 

 

UNIT-IV 

TransportLayer:TransportServices,ElementsofTransportprotocols,Connectionmanagement, TCP and 

UDPprotocols. 

 

UNIT-V 

ApplicationLayer–Domainnamesystem,SNMP,ElectronicMail;theWorldWEB,HTTP,Streamingaudio and video.  

 

TEXTBOOK: 

1. ComputerNetworks--AndrewSTanenbaum,David.j.Wetherall,5thEdition.Pearson Education/PHI 

 

REFERENCEBOOKS: 

1. AnEngineeringApproachtoComputerNetworks-S.Keshav,2ndEdition,PearsonEducation 

2. DataCommunicationsandNetworking–BehrouzA.Forouzan.ThirdEditionTMH. 



 

 

 

DATAWAREHOUSINGANDBUSINESSINTELLIGENCE 

(ProfessionalElective–I) 

B.Tech. IIIYearISem LTPC 

3003 

CourseObjectives: 

Thiscourseisconcernedwithextractingdatafromtheinformationsystemsthatdealwiththeday-to- 

dayoperationsandtransformingitintodatathatcanbeusedbybusinessestodrivehigh-level decision making 

Studentswilllearnhowtodesignand create adatawarehouse, and howtoutilize theprocessof extracting, 

transforming,andloading (ETL)data intodatawarehouses. 

 

CourseOutcomes: 

Understand architecture of data warehouse and OLAPoperations.Understand 

Fundamental concepts of BI 

ApplicationofBIKeyPerformanceindicators 

UnderstandUtilizationof AdvancedBI ToolsandtheirImplementation. 

ImplementationofBI TechniquesandBIEthics. 

 

UNIT-I 

DataWarehouse,DataWarehouseModelling,OLAPoperations,DataQubeComputationmethods 

 

UNIT-II 

Business Intelligence Introduction – Definition, Leveraging Data and Knowledge for BI, BI Components, BI 

Dimensions, Information Hierarchy, Business Intelligence and Business Analytics. BI Life Cycle. Data for BI - Data 

Issues andData Quality for BI. 

 

UNIT-III 

BI Implementation - Key Drivers, Key Performance Indicators and PerformanceMetrics,BI Architecture/ 

Framework,BestPractices,BusinessDecisionMaking,StylesofBI-vent-Drivenalerts-A cyclic process of 

IntelligenceCreation.ThevalueofBusinessIntelligence-ValuedrivenandInformationuse. 

 

UNIT-IV 

AdvancedBI–BigDataandBI,SocialNetworks,MobileBI,emergingtrends,DescriptionofdifferentBI-Tools (Pentaho, KNIME) 

 

UNIT-V 

BusinessIntelligenceandintegrationimplementation-connectinginBIsystems-Issuesoflegality-Privacy andethics-

SocialnetworkingandBI. 

 

TEXTBOOKS: 

1. DataMining – Concepts and Techniques- JIAWEI HAN& MICHELINE4
th

Edition. 

KAMBER,Elsevier, 

2. RajivSabherwal“BusinessIntelligence”WileyPublications,2012. 

 

REFERENCEBOOKS: 

1. EfraimTurban,RameshSharda,JayAronson,DavidKing,DecisionSupportandBusiness Intelligence 

Systems, 9thEdition, PearsonEducation, 2009. 



 

2.  DavidLoshin,BusinessIntelligence-TheSavyManager'sGuideGettingOnboardwithEmerging 
IT,MorganKaufmannPublishers,2009. 

3. PhiloJanus,StaciaMisner,BuildingIntegratedBusinessIntelligence.SolutionswithSQL Server, 2008R2& Office 

2010, TMH, 2011. 

4. Business Intelligence DataMining and Optimization fordecision making [Author:Carlo-Verellis] 
[Publication: (Wiley)] 

5. DataWarehousing,DataMining& OLAP-AlexBersonandStephenJ.Smith-TataMcGraw-Hill Edition, Tenth 

reprint 2007 

6. BuildingtheDataWarehouse-W.H.Inmon,WileyDreamtechIndiaPvt.Ltd. 

7. DataMiningIntroductoryandAdvancedtopics–MargaretHDunham,PEA. 



 

 

ARTIFICIALINTELLIGENCE 
(ProfessionalElective–I) 

B.Tech. IIIYearISem LTPC 

3003 

Prerequisits: 

1. Programmingforproblemsolving,DataStructures. 

 

CourseObjective: 

TolearnthedistinctionbetweenoptimalreasoningVs. humanlikereasoning 

Tounderstandtheconceptsofstatespacerepresentation,exhaustivesearch,heuristicsearch together 

with the time and spacecomplexities. 

Tolearndifferentknowledgerepresentationtechniques. 

TounderstandtheapplicationsofAI,namelygameplaying,theoremproving,andmachinelearning. 

 

CourseOutcome: 

Understand searchstrategies and intelligent 

agentsUnderstanddifferentadversarialsearchtechniques 

Applypropositionallogic,predicatelogicforknowledgerepresentation 

ApplyAItechniquestosolveproblemsofgameplaying,andmachinelearning. 

 

UNIT-I 

Introduction to AI, Intelligent Agents, problem-Solving Agents, Searching for Solutions, Uninformed Search 

Strategies: Breadth-first search, Uniform cost search, Depth-first search, Iterative deepening Depth-firstsearch, 

Bidirectional search, Informed (Heuristic) Search Strategies: Greedybest-first search, A* search, Heuristic 

Functions, BeyondClassical Search:Hill-climbingsearch,Simulated annealing search, Local Search in Continuous 

Spaces 

 

UNIT-II 

ProblemSolvingbySearch-IIandPropositionalLogicAdversarialSearch:Games,OptimalDecisionsin Games, Alpha–

Beta Pruning, Imperfect Real-Time Decisions.Constraint SatisfactionProblems: Defining Constraint Satisfaction 

Problems, Constraint Propagation, Backtracking Search for CSPs, Local Search forCSPs,TheStructureof Problems. 

PropositionalLogic: Knowledge-Based Agents,The Wumpus World, Logic, Propositional Logic, Propositional 

TheoremProving:Inferenceandproofs,Proofbyresolution,Hornclauses anddefiniteclauses,Forward 
andbackwardchaining,EffectivePropositionalModelChecking,AgentsBased on Propositional Logic.  

 

UNIT- III 

LogicandKnowledgeRepresentationFirst-OrderLogic:Representation,SyntaxandSemanticsofFirst- 

OrderLogic,UsingFirst-Order Logic,Knowledge Engineering in First-Order Logic.InferenceinFirst-Order Logic: 

Propositional vs. First-Order Inference, Unification and Lifting,Forward Chaining,Backward Chaining, Resolution. 
 

 

UNIT-IV 

KnowledgeRepresentation:OntologicalEngineering,CategoriesandObjects,Events.MentalEventsand 

MentalObjects,ReasoningSystemsforCategories,ReasoningwithDefaultInformation.ClassicalPlanning: Definition 

of Classical Planning, Algorithms for Planning with State-Space Search, Planning Graphs, other ClassicalPlanning 

Approaches, Analysis ofPlanningapproache 



 

UNIT-V 

UncertainknowledgeandLearningUncertainty:ActingunderUncertainty,BasicProbability 

Notation,InferenceUsingFullJointDistributions,Independence,Bayes’ RuleandItsUseProbabilistic 

Reasoning:RepresentingKnowledgeinanUncertainDomain,TheSemanticsof BayesianNetworks, 

EfficientRepresentationofConditionalDistributions,ApproximateInferencein Bayesian Networks, 

RelationalandFirst-OrderProbability,Other ApproachestoUncertainReasoning; Dempster-Shafertheory. 

 

TEXTBOOK: 

1. ArtificialIntelligence:AModernApproach, Third Edition, Stuart Russell and Peter Norvig, Pearson 

Education. 

 

REFERENCEBOOKS: 

1. ArtificialIntelligence,3rdEdn,E.RichandK.Knight(TMH) 

2. ArtificialIntelligence,3rdEdn.,PatrickHenryWinston,PearsonEducation. 

3. ArtificialIntelligence,ShivaniGoel,PearsonEducation. 

4. ArtificialIntelligenceandExpertsystems–Patterson,PearsonEducation 



 

SOFTCOMPUTING 
(ProfessionalElective-I) 

 
B.Tech. IIIYearISem LTPC 

3003 

 

Pre-requisites:FundamentalMathematics. 

 

CourseObjectives:Theobjectivesofthiscourse are 

● Tolearnvarioustypesofsoftcomputingtechniquesandtheirapplications. 

● Toacquiretheknowledgeofneuralnetworkarchitectures,learningmethodsandalgorithms. 

● TounderstandFuzzylogic,Geneticalgorithmsandtheirapplications. 

 

CourseOutcomes:OnSuccessfulcompletionofthiscourse,studentwillbeable to 

 Understandvarioussoftcomputingtechniques. 

 UnderstandvariouslearningmodelsandNeuralNetworkArchitectures. 

 Understandapproximatereasoningusingfuzzylogic. 

 AnalyseanddesignGeneticalgorithmsindifferentapplications. 

 Applysoftcomputingtechniquestosolvedifferentapplications. 

 

 

UNIT-I 

Soft computing vs. Hard computing, Various types of soft computing techniques. Artificial Neural Networks: Fundamental 

concepts,Evolutionofneuralnetworks,Basicmodelsofartificialneuralnetwork,importantterminologiesofANNs.McCulloch- Pitts 

neuron, linear separability, Hebb network. 

 

UNIT-II 

Supervised Learning Neural Networks: Perceptron networks, Adaptive linear neuron (Adaline),Multiple Adaptive linear 

neuron (Madaline), Back propagation network. 

 

UNIT-III 

UnsupervisedLearningNeuralNetworks:KohonenSelfOrganisingnetworks,Adaptiveresonancetheory. 

AssociateMemoryNetworks:Bidirectionalassociativememorynetwork,Hopfieldnetworks. 

 
UNIT-IV 

Fuzzy Logic: Introduction to classical sets and Fuzzy sets, Fuzzy relations, Tolerance and equivalence relations, Membership 
functions, Defuzzification. 

 

UNIT-V 

GeneticAlgorithms:Introduction,Basicoperatorsandterminology,Traditionalalgorithmvs.geneticalgorithm,Simplegenetic 

algorithm, General genetic algorithm, Classification of genetic algorithm, Genetic programming, Applications of genetic 

algorithm. 

 

 

TEXTBOOKS: 

1. S.N.Sivanandam&S.N.Deepa,“Principlesofsoftcomputing”,Wileypublications,2ndEdition,2011. 

REFERENCEBOOKS: 

1. S. Rajasekaran& G.A.Vijayalakshmipai, “Neural Networks, Fuzzy logic & GeneticAlgorithms, Synthesis& 

Applications”, PHI publication, 2008. 

2. LiMinFu,“NeuralNetworksinComputerIntelligence”,McGraw-Hilledition,1994. 



 

IMAGEPROCESSING 

(ProfessionalElective –I) 

B.Tech. IIIYearISem LTPC 

3003 

CourseObjectives: 

1.  Studentsareexpectedtohaveknowledgeinlinearsignalsandsystems,FourierTransform,basic linear algebra, 

basic probability theory and basic programming techniques; knowledge of  digital signal processing is 

desirable. 

2. A courseon“ComputationalMathematics” 

3. Acourseon“ComputerOrientedStatisticalMethods” 

 

CourseObjectives 

ProvideatheoreticalandmathematicalfoundationoffundamentalDigitalImageProcessingconcepts. The topics 

include imageacquisition; sampling andquantization; preprocessing; enhancement;restoration; 

segmentation; and compression. 

 

CourseOutcomes 

Demonstratetheknowledgeofthebasicconceptsoftwo-dimensionalsignalacquisition,sampling, and quantization. 

Demonstratetheknowledgeoffilteringtechniques.Demonstratethek

nowledgeof2Dtransformationtechniques. 

Demonstrate theknowledgeof image enhancement, segmentation, restorationand compression 

techniques. 

 

UNIT-I 

DigitalImageFundamentals:DigitalImagethroughScanner,DigitalCamera.ConceptofGrayLevels.Gray 

LeveltoBinaryImageConversion.SamplingandQuantization.RelationshipbetweenPixels.Imaging Geometry. 

2DTransformations-DFT, DCT,KLT and SVD. 

 

UNIT-II 

ImageEnhancementinSpatialDomainPointProcessing,HistogramProcessing,SpatialFiltering, 

EnhancementinFrequencyDomain,ImageSmoothing,ImageSharpening. 

 
UNIT-III 

ImageRestorationDegradationModel,AlgebraicApproachtoRestoration,InverseFiltering,LeastMean 

SquareFilters,ConstrainedLeastSquaresRestoration,InteractiveRestoration.  

 

UNIT-IV 

ImageSegmentationDetectionofDiscontinuities,EdgeLinkingandBoundaryDetection,Thresholding,Region Oriented 

Segmentation. 

 

UNIT- V 

ImageCompressionRedundanciesandtheirRemovalMethods,FidelityCriteria,ImageCompressionModels, 

SourceEncoderandDecoder,ErrorFreeCompression,LossyCompression. 

 

 

 

TEXTBOOK: 

1. Digital Image Processing: R.C.Gonzalez &R.E.Woods, Addison Wesley/ Pearson Education, 2
nd

Ed, 2004. 



 

REFERENCEBOOKS: 

1. FundamentalsofDigitalImageProcessing:A.K.Jain,PHI. 

2. DigitalImageProcessingusingMATLAB:RafaelC.Gonzalez,RichardE.Woods,StevenL.Eddins: 
PearsonEducationIndia,2004. 

3. DigitalImageProcessing:Will i amK.Pratt,JohnWiley,3rdEdition,2004. 



 

 

 

COMPUTERGRAPHICS 

(ProfessionalElective–I) 

 

B.Tech.IIIYearISem. LTPC 

3003 

Prerequisites 

ProgrammingforproblemsolvingandDataStructures 

CourseObjectives 

Providethe basics ofgraphicssystems includingPoints and lines, line drawing algorithms,2D,3Dobjective 

transformations 

 

CourseOutcomes 

i Exploreapplicationsofcomputergraphics 

ii Understand2D,3Dgeometrictransformationsandclippingalgorithms 

iii Understand3Dobjectrepresentations,curves,surfaces,polygon renderingmethods,colormodels 

iv Analyzeanimationsequenceandvisiblesurfacedetectionmethods 

 

UNIT-I 

Introduction:ApplicationareasofComputerGraphics,overviewofgraphicssystems,video-displaydevices, raster-

scansystems,random-scansystems,graphicsmonitorsandworkstationsandinputdevices 

Outputprimitives:Pointsandlines,linedrawingalgorithms(DDAandBresenham’sAlgorithm)circle- generating 

algorithmsandellipse-generatingalgorithms 

PolygonFilling:Scan-linealgorithm,boundary-fillandflood-fillalgorithms 

 

UNIT-II 

2-D geometric transformations: Translation, scaling, rotation, reflection and shear transformations, matrix 

representations and homogeneous coordinates, composite transforms, transformations between coordinate systems 

2-D viewing: The viewing pipeline, viewing coordinate reference frame, window to view-port coordinate 

transformation,viewingfunctions,clippingoperations,pointclipping,Lineclipping-CohenSutherland 

algorithms,Polygonclipping-SutherlandHodgemanpolygonclippingalgorithm. 

 

UNIT-III 

3-D object representation: Polygon surfaces, quadric surfaces, spline representation, Hermite curve,Bezier 

curveandB-Splinecurves,BezierandB-Splinesurfaces,Polygonrenderingmethods,colormodelsandcolor applications. 

 

UNIT-IV 

3-D Geometric transformations: Translation, rotation, scaling, reflection and shear transformations, composite 

transformations. 

viewing: Viewing pipeline, viewing coordinates, projections, view volume and general projection transforms and 

clipping. 



 

UNIT-V 

Computeranimation:Designofanimationsequence,generalcomputeranimationfunctions,rasteranimations, 

computeranimationlanguages,keyframesystems,motionspecifications. 

Visiblesurfacedetectionmethods:Classification,back-facedetection,depth-buffermethod,BSP-treemethod, area sub-

division method and octree method. 

 

 

TEXTBOOKS: 

1.“ComputerGraphicsCversion”,DonaldHearnandM.PaulineBaker,PearsonEducation 



 

 

SPATIALANDMULTIMEDIADATABASES 

(ProfessionalElective–II) 

B.Tech. IIIYearISem LTPC 

3003 

 

Objective: 

Introducethebasicconcepts, datamodelsandindexingstructuresforspatialdata, multimedia 

data. 

CourseOutcomes: 

Understanddatamodels,storage,indexinganddesignofspatialdatabases. Evaluate 

multidimensional data structures 

RepresentimagedatabasewithR-tree 

Storeandretrieveaudio,videoandmultimediadata. 

 

UNIT-I 

IntroductiontoSpatialDatabases:Overview,beneficiaries,GIAandSDBMS,users,Space 

taxonomy,querylanguage,queryprocessing,queryoptimization.SpatialConceptsandDataModels: 

ModelsofSpatialinformation,threestepdatabasedesign,Extending the ERmodel with spatial concept, object-

oriented data modeling, Spatial Query Languages. 

 

UNIT-II 

SpatialStorageandIndexing:Storage-disksandfiles,spatialindexing,TR*,spatialjoinindex.Query 

processingandoptimization–EvaluationofSpatialoperations,queryoptimization,AnalysisofSpatial 

indexstructures,distributedandparallelspatialdatabasesystem. 

MultidimensionalDataStructures:k-dTrees,PointQuadtrees, TheMX-Quadtree, R-Trees, comparison of 

Different Data Structures. 

 

UNIT-III 

ImageDatabases:RawImages,CompressedImageRepresentations,ImageProcessing:Segmentation, Similarity-

Based Retrieval, Alternative Image DB Paradigms, Representing Image DBswithRelations, 

RepresentingImageDBswithR-Trees,RetrievingImagesBySpatialLayout,Implementations. 

Text/DocumentDatabases:PrecisionandRecall,StopLists,WordStems,andFrequencyTables,Latent Semantic 

Indexing, TV-Trees, Other Retrieval Techniques 

UNIT-IV 

Video Databases: Organizing Content of a Single Video, Querying Content of Video Libraries, Video 

Segmentation,videoStandardsAudioDatabases:AGeneralModelofAudioData,CapturingAudio 

ContentthroughDiscrete 

Transformation, Indexing Audio DataMultimedia Databases: Design and Architecture of a Multimedia 

Database,OrganizingMultimedia DataBasedonThePrincipleofUniformity,MediaAbstractions, 

QueryLanguagesforRetrieving Multimedia Data, Indexing SMDSs with Enhanced Inverted Indices, Query 

Relaxation/Expansion. 

 

UNIT-V 

CreatingDistributedMultimediaPresentations:ObjectsinMultimediaPresentations,Specifying Multimedia 

Documents with Temporal Constraints, Efficient Solution of Temporal Presentation Constraints, 

SpatialConstraints.DistributedMediaServers:Distributedmultimediaserverarchitecture,distributed retrievalplans,  

optimaldistributedretrievalplans. 

 

TEXTBOOKS: 

1. ShashiShekhar,SanjivChawla,SpatialDatabases-ATour,PearsonEducation. 



 

2. V.S.SubrahmanianPrinciplesofMultimediaDatabaseSystems,MorganKauffman. 

 

REFERENCEBOOKS: 

1. MultimediaDatabases:Anobjectrelationalapproach,LynneDunckley,PearsonEducation. 

2. MultimediaDatabaseSystems,Prabhakaram,Springer. 



 

 

INFORMATIONRETRIEVALSYSTEMS 

(ProfessionalElective-II) 

B.Tech. IIIYearISem LTPC 

3003 

Prerequistes: 

1.DataStructuresCourseObjectives: 

TolearntheconceptsandalgorithmsinInformationRetrievalSystems 

Tounderstandthe data/file structures that arenecessarytodesign, and implement information retrieval (IR) 

systems. 

CourseOutcomes: 

AbilitytoapplyIRprinciplestolocaterelevantinformationlargecollectionsofdata 

Abilitytodesigndifferentdocumentclusteringalgorithms 

Implementretrievalsystemsforwebsearchtasks. 

DesignanInformationRetrievalSystemforwebsearchtasks. 

 

UNIT-I 

IntroductiontoInformationRetrievalSystems:DefinitionofInformationRetrievalSystem,Objectivesof Information 

Retrieval Systems,Functional Overview,Relationship toDatabaseManagement Systems, Digital 

LibrariesandDataWarehousesInformationRetrievalSystemCapabilities:SearchCapabilities,Browse 

Capabilities,MiscellaneousCapabilities 

 

UNIT-II 

Cataloging and Indexing: History and Objectives of Indexing, Indexing Process, Automatic Indexing, Information 

ExtractionDataStructure:IntroductiontoDataStructure,StemmingAlgorithms,InvertedFileStructure,N- 

GramDataStructures,PATDataStructure,SignatureFileStructure,HypertextandXML DataStructures, Hidden Markov 

Models. 

 

UNIT-III 

Automatic Indexing: Classes of Automatic Indexing, Statistical Indexing, Natural Language, Concept 

Indexing,HypertextLinkagesDocumentandTermClustering:IntroductiontoClustering,Thesaurus 

Generation,ItemClustering,HierarchyofClusters 

 

UNIT-IV 

UserSearchTechniques:SearchStatementsandBinding,SimilarityMeasuresandRanking,Relevance 

Feedback,SelectiveDisseminationofInformationSearch,WeightedSearchesofBooleanSystems, Searching the 

INTERNETand Hypertext 

InformationVisualization:IntroductiontoInformationVisualization,CognitionandPerception, Information 

Visualization Technologies 

UNIT-V 

Text SearchAlgorithms:IntroductiontoText SearchTechniques,SoftwareText SearchAlgorithms, 

Hardware Text SearchSystems 

MultimediaInformationRetrieval:SpokenLanguageAudioRetrieval,Non-SpeechAudioRetrieval,Graph 

Retrieval,ImageryRetrieval,VideoRetrieval 

 

 

 

TEXTBOOK: 

1. InformationStorageandRetrievalSystems–TheoryandImplementation,SecondEdition,Gerald 

J.Kowalski,MarkT.Maybury,Springer 



 

REFERENCEBOOKS: 

1. Frakes,W.B.,RicardoBaeza-Yates:InformationRetrievalDataStructuresandAlgorithms, Prentice Hall, 1992. 

2. InformationStorage&RetrievalbyRobertKorfhage–JohnWiley&Sons. 

3. ModernInformationRetrievalbyYatesandNetoPearsonEducation. 



 

DATAMINING 

(ProfessionalElective–II) 

B.Tech.IIIYearI Sem. LTPC 

3003 

Pre-Requisites: 

i DatabaseManagementSystem 

ii ProbabilityandStatistics 

 

CourseObjectives: 

Students will becomeacquainted with both thestrengths andlimitationsofvariousdata miningtechniqueslike 

Association, Classification,Cluster andOutlier analysis. 

 

CourseOutcomes: 

i Understandtheneedofdataminingandpre-processingtechniques. 

ii Performmarketbasketanalysisusingassociationrulemining. 

iii Utilizeclassificationtechniquesforanalysisandinterpretationofdata. 

iv Identifyappropriateclusteringandoutlierdetectiontechniquestohandlecomplexdata. 

v Understandtheminingofdatafromweb,textandtimeseriesdata. 

 

UNIT-I 

IntroductiontoDataMining: 

What Data mining? Kinds of Data, Knowledge Discovery process, Data Mining Functionalities, Kinds ofPatterns, Major 

Issues in Data Mining. Data Objects and Attribute Types, Basic Statistical DescriptionsofData, Data Visualization, 

MeasuringDataSimilarityandDissimilarity,DataPre-processing:MajorTasksinDataPre-processing,DataCleaning, 

DataIntegration,DataReduction,DataTransformationandDataDiscretization. 

 

UNIT-II 

AssociationAnalysis:BasicConcepts,MarketBasketAnalysis,AprioriAlgorithm,FP-growth,FromAssociation 

AnalysistoCorrelationAnalysis,PatternMininginMultilevelAssociationsandMultidimensionalAssociations. 

 

UNIT-III 

Classification:BasicConcepts,DecisionTreeInduction,BayesClassificationMethods,Rule-BasedClassification, Metrics for 

Evaluating Classifier Performance, Ensemble Methods, Multilayer Feed- Forward Neural Network, Support Vector 

Machines, k-Nearest-Neighbor Classifiers. 

 

UNIT-IV 

Cluster Analysis: Requirements for Cluster Analysis, Overview of Basic Clustering Methods, Partitioning Methods-k- 

Means,k-Medoids,HierarchicalMethods-AGENES,DIANA,BIRCH,Density-BasedMethod-DBSCAN,Outlier 

Analysis:TypesofOutliers,ChallengesofOutlierDetection,andOverviewofOutlierDetectionMethods 

 

UNIT-V 

Advanced Concepts: Web Mining- Web Content Mining, Web Structure Mining, Web Usage Mining,Spatial Mining-

SpatialDataOverview,SpatialDataMiningPrimitives,SpatialRules,SpatialClassificationAlgorithm,Spatial 

ClusteringAlgorithms,TemporalMining-ModelingTemporalEvents,TimeSeries,PatternDetection,Sequences, Temporal 

Association Rules. 

 

 

TEXTBOOKS: 

1) JiaweiHan,MichelineKamber,JianPei.,DataMining:Conceptsand Techniques,3
rd

Edition,Morgan 

Kaufmann/Elsevier, 2012. 

2) MargaretHDunham,DataMiningIntroductoryandAdvancedTopics,2
nd

Edition,PearsonEducation,India, 2006. 



 

REFERENCEBOOKS: 

1) DataMiningTechniques, ArunKPujari,3
rd

Edition,UniversitiesPress. 

2) Pang-NingTan,MichaelSteinbach,AnujKarpatneandVipinKumar,IntroductiontoDataMining,2
nd 

Edition, 

Pearson Education India, 2021. 
3) AmiteshSinha,DataWarehousing,ThomsonLearning,India,2007. 



 

DEVOPS 

(ProfessionalElective–II) 

 
B.Tech. IIIYearISem LTPC 

3003 

 

Pre-Requisites: 

1. SoftwareEngineering 

2. SoftwareProjectManagement 

 

CourseObjective: 

Understandtheskillsetsandhigh-functioningteamsinvolvedinAgile,DevOpsandrelated methods to 

reach a continuous delivery capability. 

ImplementautomatedsystemupdateandDevOpslifecycle. 

CourseOutcomes: 

Understand thevariouscomponentsofDevOpsenvironment. Identify 

Software development models and architectures of DevOps Use 

different project management and integration tools. 

Selectanappropriatetestingtoolanddeploymentmodelforproject. 

UNIT-I 

IntroductiontoDevOps: 

Introduction, Agiledevelopmentmodel,DevOps andITIL. DevOps processandContinuousDelivery, Release 

management,Scrum, Kanban, delivery pipeline, identifying bottlenecks. 

UNIT-II: 

SoftwaredevelopmentmodelsandDevOPS:DevOpsLifecycleforBusinessAgility,DevOps,and 

ContinuousTesting.DevOps influenceon Architecture: Introducing software architecture, The monolithic 

scenario,Architecturerulesofthumb,Theseparationofconcerns,Handlingdatabasemigrations,Micro 

servicesandthedatatier,DevOps,architecture,andresilience. 

UNIT-III 

Introductiontoprojectmanagement:Theneedforsourcecodecontrol,thehistoryofsourcecode 

management,Rolesandcode,sourcecodemanagementsystemandmigrations,sharedauthentication,Hosted Git servers, 

DifferentGit server implementations, Docker intermission,Gerrit, The pull request model, GitLab.  

UNIT-IV 

Integratingthesystem:Buildsystems,Jenkinsbuildserver,Managingbuilddependencies,Jenkinsplugins, and file system 

layout, The host server, Build slaves, Software onthe host, Triggers, Job chaining and build pipelines, Build servers 

and infrastructure as code,Building by dependency order, Build phases, Alternative build servers, Collating quality 

measures. 

UNIT-V 

Testing Tools and Deployment: Varioustypes of testing, Automation of testing Pros and cons, Selenium - 

Introduction,Selenium features, JavaScript testing, Testing backend integration points, Test -driven development, 

REPL-driven development. Deployment of the system: Deployment systems, Virtualization stacks, code execution 

attheclient,Puppetmasterandagents,Ansible,Deploymenttools:Chef,SaltStackandDocker.  

TEXTBOOK: 

1. JoakimVerona.,PracticalDevOps,PacktPublishing,2016. 

 

REFERENCEBOOKS: 

1. DeepakGaikwad,ViralThakkar.DevOpsToolsfromPractitioner'sViewpoint.Wileypublications. 

2. LenBass,IngoWeber,LimingZhu.DevOps:ASoftwareArchitect'sPerspective.AddisonWesley 



 

CLOUDCOMPUTING 
(ProfessionalElective–II) 

B.Tech. IIIYearISem LTPC 

3003 

 

Pre-requisites: 

1. Acourseon“ComputerNetworks” 

2. Acourseon“OperatingSystems” 

3. Acourseon“DistributedSystems” 

 

CourseObjectives: 

 Thiscourseprovidesaninsightintocloudcomputing 

 Topics covered include- distributedsystem models,differentcloud service models,service-orientedarchitectures, 

cloud programming and software environments, resource management. 

 

 

CourseOutcomes: 

i Abilitytounderstandvariousservicedeliverymodelsofacloudcomputingarchitecture. 

ii Abilitytounderstandthewaysinwhichthecloudcanbeprogrammedanddeployed. 

iii Understandingcloudserviceproviders. 

 

UNIT-I 

Computing Paradigms: High performance computing, parallel computing, Distributed computing, cluster computing, Grid 

computing, Cloud computing, Bio computing, Mobile computing, Quantum computing, optical computing, Nano computing 

UNIT-II 

Cloud computing fundamentals: Motivation for Cloud Computing, The Need for Cloud Computing, Definition of Cloud 

computing,PrinciplesofCloudcomputing,FiveEssentialCharacteristics,FourCloudDeploymentModels,ondemandservices like 

Elastic resourcepooling using Amazon Elastic Compute Cloud (EC2) as example, Rapid elasticity using Amazon EBS, 

Amazon EFS, Amazon S3, Amazon LEX, Amazon Lambda, overview of Docker CLI commands cloud deployment using 

Docker 

UNIT-III 

Cloud computing Architecture and Management: Cloud architecture, Layer, Anatomy of the Cloud,Managing the cloud 

application,ManagingthecloudinfrastructureusingAWScloudFront,Managingthecloudapplication,MigratingApplication to 

cloud, Phases of cloud migration,Approaches for Cloud Migration, Managing Identity andAccess (IAM) 

UNIT-IV 

Cloudservice models: Infrastructureasservice, characteristicsofIaaS,SuitabilityofIaaS,prosand consofIaas,summaryof 

IaasProviders,PlatformasaServicewithexamplesofwithexampleofAmazonDynamoDB,characteristicsofPaaS,Suitability of 

PaaS, pros and cons of PaaS, summary of Paas Providers, softwareas service, characteristics of SaaS, Suitability of SaaS, pros 

and cons of Saas, summary of Saas Providers. 

 

UNIT-V 

Organizational readiness and Data securityAWS cloud: Organizational readiness and change management in the 

cloud age, Data Security in the cloud, legal issues in cloud computing.AmazonRekognition using server lessAPI 

IntroductiontoGoogleCloudPlatformandAzures:Createanddeployastaticwebapp,executeagooglecompute engine, 

Microsoft Azure, Services and Applications. 



 

 

 

TEXTBOOKS: 

1. EssentialsofCloudComputing-k.Chandrasekharan,2014. 

2. CloudcomputingprinciplesandparadigmsbyRajkumarBuyya,2013. 

3. LearningAmazonWebServices(AWS):AHands-OnGuidetotheFundamentalsofAWSCloud–byMarkWilkins, Kindle E 

Textbook, 1st edition, 2019. 

4. MicrosoftAzureforDummiesbyTimothyL.Warner,Wileypublications,1stEdition,2021. 

 

REFERENCEBOOKS: 

1. MicrosoftAzureforDummiesbyTimothyL.Warner,Wileypublications,1stEdition,2021. 
2. CloudSecurity andPrivacy: An EnterprisePerspective onRisks andCompliance, TimMather,Subra 

Kumaraswamy, Shahed Latif, O’Reilly, SPD, rp 2011. 

https://www.amazon.in/Mark-Wilkins/e/B000APITQM/ref%3Ddp_byline_cont_ebooks_1
https://www.amazon.in/Mark-Wilkins/e/B000APITQM/ref%3Ddp_byline_cont_ebooks_1
https://www.amazon.com/Timothy-L-Warner/e/B001K8D1A2/ref%3Ddp_byline_cont_ebooks_1
https://www.amazon.com/Timothy-L-Warner/e/B001K8D1A2/ref%3Ddp_byline_cont_ebooks_1


 

 

RPROGRAMMINGLAB 

 

B.Tech. IIIYearISem. LTPC 

0021 

 

Pre-requisites:Anyprogramminglanguage. 

 

CourseObjectives: 

FamiliarizewithRbasic programmingconcepts,variousdatastructures forhandling datasets, various  

graphrepresentationsandExploratoryData Analysisconcepts 

 

CourseOutcomes: 

SetupRprogrammingenvironment. 

UnderstandanduseR–Data types andR–Data Structures. 

Develop programming logic using R – Packages. 

AnalyzedatasetsusingR–programmingcapabilities 

 

LISTOFEXPERIMENTS: 

1. Download and install R-Programming environment and install basic packages using 

install.packages() command in R. 

2. LearnallthebasicsofR-Programming(Datatypes,Variables,Operatorsetc,.) 

3. WriteRcommandto 

i) Illustrate summation, subtraction, multiplication, and division operations on vectors using 

vectors. 

ii) EnumeratemultiplicationanddivisionoperationsbetweenmatricesandvectorsinRconsole 

4. WriteRcommandto 

i) IllustratestheusageofVectorsubsettingandMatrixsubsetting 

ii) Writeaprogramtocreateanarrayof3×3matrixeswith3rowsand3columns. 

5. WriteanRprogramtodrawi)Piechartii)3DPieChart,iii)BarChartalongwithchartlegend by considering 

suitable CSVfile 

6. Create aCSVfilehavingSpeedandDistanceattributeswith1000records.WriteRprogramtodrawi) 

Boxplots 

ii) Histogram 

iii) LineGraph 

iv) Multiplelinegraphs 

v) Scatterplot 

todemonstratetherelationbetweenthecarsspeedandthedistance. 

7. ImplementdifferentdatastructuresinR(Vectors,Lists,DataFrames) 

8. Write an Rprogram toread a csvfile and analyze the datain the file using EDA (Explorative Data Analysis) 

techniques. 

9. WriteanRprogramtoillustrateLinearRegressionandMultilinearRegressionconsideringsuitableCSVfile 

 

TEXTBOOKS: 

1. RProgrammingforDataSciencebyRogerD.Peng 

2. TheArtofRProgrammingbyNormanMatloffCengageLearningIndia. 



 

REFERENCEBOOKS: 

1. HadleyWickham,GarrettGrolemund,RforDataScience:Import,Tidy,Transform,Visualize,and Model Data 

1st Edition, O’Reilly 

2. TilmanM.Davies,ThebookofRafirstcourseinprogrammingandstatistics, nostarchpress 



 

 

COMPUTERNETWORKSLAB 

 

B.Tech.IIIYearISem. LTPC 

0021 

CourseObjectives 

Tounderstandtheworkingprincipleofvariouscommunicationprotocols. 

To understandthenetworksimulatorenvironmentandvisualizeanetworktopologyandobserve its performance  

Toanalyzethetrafficflowandthecontentsofprotocolframes 

 

CourseOutcomes 

ImplementdatalinklayerfarmingmethodsAnalyzeerrord

etectionanderrorcorrectioncodes. 

Implement and analyze routing and congestion issues in network design. 

Implement Encoding and Decoding techniques used in presentation layerTo 

be able to workwith different network tools 

 

ListofExperiments 

1. Implementthedatalinklayerframingmethodssuchascharacter,character-stuffingandbitstuffing. 

2. WriteaprogramtocomputeCRCcodeforthepolynomialsCRC-12,CRC-16andCRCCCIP 

3. Developasimpledatalinklayerthatperformstheflowcontrolusingtheslidingwindowprotocol, 

andlossrecoveryusingtheGo-Back-Nmechanism. 

4. ImplementDijsktra’salgorithmtocomputetheshortestpaththroughanetwork 

5. akeanexamplesubnetofhostsandobtainabroadcasttreeforthesubnet. 

6. Implementdistancevectorroutingalgorithmforobtainingroutingtablesateachnode. 

7. Implementdataencryptionanddatadecryption 

8. WriteaprogramforcongestioncontrolusingLeaky bucketalgorithm. 

9. Writeaprogramforframesortingtechniquesusedinbuffers. 

10. Wireshark 

i. PacketCaptureUsingWireshark 

ii. StartingWireshark 

iii. ViewingCapturedTraffic 

iv. AnalysisandStatistics&Filters. 

How toOperatingSystemDetection usingNmap Do the 

following using NS2 Simulator 

i. NS2SimulatorIntroduction 

ii. SimulatetoFindtheNumberofPacketsDropped 

iii. SimulatetoFindtheNumber ofPacketsDropped byTCP/UDP 

iv.SimulatetoFindtheNumberofPacketsDropped duetoCongestion 

v. SimulatetoCompareDataRate&Throughput. 

vi. SimulatetoPlotCongestionforDifferentSource/Destination 

vii. SimulatetoDeterminethePerformancewithrespecttoTransmissionofPackets 

 

TEXTBOOK: 

1. ComputerNetworks,AndrewSTanenbaum,David.j.Wetherall,5
th

Edition.PearsonEducation/PHI. 



 

REFERENCEBOOKS: 

1. AnEngineeringApproachtoComputerNetworks,S.Keshav,2
nd

Edition,PearsonEducation. 

2. DataCommunicationsandNetworking–BehrouzA.Forouzan.3rdEdition,TMH. 



 

 

ADVANCED ENGLISHCOMMUNICATIONSKILLS LAB 

 

B.TechIIIYearISem. LTPC 
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1. INTRODUCTION: 

TheintroductionoftheAdvancedCommunicationSkillsLabisconsideredessentialat3rd yearlevel.At this stage, 

the students need to prepare themselves for their careers which may require them to listen 

to,read,speakandwriteinEnglishbothfortheirprofessionalandinterpersonalcommunicationinthe globalized 

context. 

Theproposed courseshouldbealaboratorycoursetoenable studentstouse‘good’Englishand perform 

the following: 

Gatheringideasandinformationtoorganizeideasrelevantlyandcoherently. Engaging in 

debates. 

Participatingingroupdiscussions. Facing 

interviews. 

Writingproject/researchreports/technicalreports. Making 

oral presentations. 

Writingformalletters. 

Transferringinformationfromnon-verbaltoverbaltextsandvice-versa. Taking 

part in social and professional communication. 

2. OBJECTIVES: 

ThisLabfocusesonusingmulti-mediainstructionforlanguagedevelopmenttomeetthefollowing targets: 

Toimprovethestudents’fluencyinEnglish,throughawell-developedvocabularyandenable them to 

listen to English spoken at normal conversational speed by educated English speakers and 

respond appropriately in different socio-cultural and professional contexts. 

Further,theywouldberequiredtocommunicatetheirideasrelevantlyandcoherentlyinwriting. To 

prepare all the students for their placements. 

 

3. SYLLABUS: 

ThefollowingcoursecontenttoconducttheactivitiesisprescribedfortheAdvancedEnglish 

Communication Skills (AECS) Lab: 

1. ActivitiesonFundamentalsofInter-personalCommunicationandBuildingVocabulary- 

Startingaconversation–respondingappropriatelyandrelevantly– usingtheright bodylanguage 

–RolePlayindifferentsituations&DiscourseSkills-usingvisuals-Synonymsandantonyms,word roots, 

one-word substitutes, prefixes and suffixes, study of word origin, business vocabulary, analogy, 

idioms and phrases, collocations & usage of vocabulary. 

2. Activities on Reading Comprehension –General Vs Local comprehension, reading for 

facts,guessingmeaningsfromcontext,scanning,skimming,inferringmeaning,criticalreading&effective 

googling. 

3. Activities onWriting Skills – Structure and presentation of different types of writing – letter 

writing/Resumewriting/e-correspondence/Technicalreportwriting/–planningforwriting– 

improving one’s writing. 

4. ActivitiesonPresentationSkills–Oralpresentations(individualandgroup)throughJAM 

sessions/seminars/PPTs and written presentations through posters/projects/reports/ e- 

mails/assignments etc. 



 

5. ActivitiesonGroupDiscussionand InterviewSkills–Dynamicsof groupdiscussion, 

intervention,summarizing,modulationofvoice,bodylanguage,relevance,fluencyandorganization of 

ideas and rubrics for evaluation- Concept and process, pre-interview planning, opening 

strategies,answeringstrategies,interviewthroughtele-conference&video-conferenceandMock Interviews. 

4. MINIMUM REQUIREMENT: 

TheAdvancedEnglishCommunicationSkills(AECS)Laboratoryshallhavethefollowinginfrastructural facilities to 

accommodate at least 35 students in the lab: 

Spaciousroomwithappropriateacoustics. Round 

Tables with movable chairs 

Audio-visualaids 

LCD Projector 

PublicAddresssystem 

P–IVProcessor,Hard Disk–80GB,RAM–512MBMinimum,Speed–2.8GHZ 

T.V,adigitalstereo&Camcorder 

Headphones of High quality 

 

5. SUGGESTEDSOFTWARE: 

Thesoftwareconsistingof theprescribedtopics elaboratedaboveshould beprocuredand used. 
OxfordAdvancedLearner’sCompass,7th Edition 

DELTA’skeytotheNextGenerationTOEFLTest:AdvancedSkillPractice. 

Lingua TOEFL CBT Insider, by Dream tech 

TOEFL& GRE(KAPLAN,AARCO &BARRONS,USA, CrackingGREbyCLIFFS) 

 

TEXTBOOKS: 

1. EffectiveTechnicalCommunicationbyMAsharafRizvi.McGrawHillEducation(India)Pvt.Ltd. 2nd 

Edition 

2. AcademicWriting:AHandbookforInternationalStudentsbyStephenBailey,Routledge,5th 

Edition. 

 

REFERENCEBOOKS: 

1. LearnCorrectEnglish –ABookofGrammar,UsageandCompositionbyShivK.Kumarand 

Hemalatha Nagarajan. Pearson 2007 

2. ProfessionalCommunicationbyArunaKoneru, McGrawHillEducation(India)Pvt.Ltd,2016. 

3. TechnicalCommunicationbyMeenakshiRaman&SangeetaSharma,OxfordUniversityPress 

2009. 

4. TechnicalCommunicationbyPaulV.Anderson.2007.CengageLearningpvt.Ltd.NewDelhi. 

5. EnglishVocabularyinUseseries,CambridgeUniversityPress2008. 

6. HandbookforTechnicalCommunicationbyDavidA.McMurrey&JoanneBuckley.2012. 

Cengage Learning. 

7. CommunicationSkillsbyLeenaSen,PHI LearningPvtLtd.,NewDelhi,2009. 

8. JobHuntingbyColmDownes, Cambridge UniversityPress2008. 

9. EnglishforTechnicalCommunicationforEngineeringStudents,AyshaVishwamohan,TataMc 

Graw-Hill2009. 



 

 

INTELLECTUALPROPERTYRIGHTS 

 
B.Tech.IIIYearISem. LTPC 
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CourseObjective: 

Significanceofintellectual property anditsprotection 

Introducevariousformsofintellectualproperty 

 

CourseOutcome: 

DistinguishandExplainvariousformsofIPRs. 

Identify criteria tofit one's ownintellectual workin particular formof IPRs. 

ApplystatutoryprovisionstoprotectparticularformofIPRs. 

AppraisenewdevelopmentsinIPRlawsatnationalandinternationallevel 

 

UNIT–I 

IntroductiontoIntellectualproperty:Introduction,typesofintellectualproperty,international 

organizations,agenciesandtreaties,importanceofintellectualpropertyrights.  

 

UNIT–II 

TradeMarks:Purpose andfunction oftrademarks,acquisition oftrademark rights, protectablematter, 

selecting,andevaluatingtrademark, trademarkregistrationprocesses. 

 

UNIT–III 

Lawofcopyrights:Fundamentalofcopyrightlaw,originalityofmaterial,rightsofreproduction,rightsto perform the work 

publicly, copyright ownership issues, copyright registration, notice of copyright, International copyright law. 

Lawofpatents:Foundationofpatentlaw,patentsearchingprocess,ownershiprightsandtransfer 

UNIT–IV 

TradeSecrets:Tradesecretlaw,determinationoftradesecretstatus,liabilityformisappropriationsoftrade 

secrets,protectionforsubmission,tradesecretlitigation. 

Unfaircompetition:Misappropriationrightofpublicity,falseadvertising. 

UNIT–V 

Newdevelopmentofintellectualproperty:newdevelopmentsintrademarklaw;copyrightlaw,patentlaw, 

intellectualpropertyaudits.Internationaloverviewonintellectualproperty,international–trademark law,copyrightlaw, 

internationalpatentlaw,andinternationaldevelopmentintradesecretslaw. 

 

TEXTBOOK: 

1. Intellectualpropertyright,Deborah.E.Bouchoux,Cengagelearning. 

 

REFERENCEBOOK: 

1. Intellectualpropertyright–Unleashingtheknowledgeeconomy,prabuddhaganguli,TataMcGraw Hill Publishing 

company ltd. 



 

 

ETL-KAFKA/TALEND 
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CourseObjectives: 

 

DevelopacomprehensiveunderstandingofExtract,Transform,Load(ETL)processes using 

Apache Kafka and Talend. 

Understandhow to scaleKafkaclustersseamlesslyto handlegrowingdata 

volumes, ensuringoptimalperformancefor ETL operations. 

CourseOutcomes: 

Learn todesign and deploy fault-tolerant Kafka clusters, ensuring data 

integrity and availability in real-world scenarios. 

Gainpracticalexperienceincluster management,topiccreation,and basic 

operations such as producing and consuming messages. 

LISTOFEXPERIMENTS: 

1. InstallApacheKafkaonasinglenode. 

2. Demonstratesettingup asingle-node,single-brokerKafkaclusterandshowbasic 

operations such as creating topics and producing/consuming messages. 

3. Extendtheclustertomultiplebrokersonasinglenode. 

4. Write a simple Javaprogramto createa Kafkaproducerand Producemessagesto a 

topic. 

5.  Implementsendingmessages bothsynchronouslyandasynchronouslyinthe 

producer. 

6. Developa Java programto createa Kafkaconsumer and subscribeto atopicand 

consume messages. 

7. Writeascripttocreateatopicwithspecificpartitionandreplicationfactorsettings. 

8. Simulate fault tolerance by shutting downonebrokerand observing the cluster 

behavior. 

9. Implement operations such as listing topics, modifying configurations, and deleting 

topics. 

10. IntroduceKafkaConnectanddemonstratehow touse connectorsto integratewith 

externalsystems. 

11. ImplementasimplewordcountstreamprocessingapplicationusingKafkaStream 

12. ImplementKafkaintegrationwiththeHadoopecosystem. 

 
TEXTBOOK: 

1.  Neha Narkhede, Gwen Shapira, ToddPalino, Kafka – The Definitive Guide: Real- 
timedataandstreamprocessingatscale,O′Reilly 



 

LOGICALREASONING–I 
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QuantitativeAptitude 

 

1. Simple Interest: Definitions, Problems on interest and amount, Problems, when rate of interest and time period are 

numericallyequal.CompoundInterest:Definitionand formula foramountincompound interest, Difference between simple 
interestandcompoundinterest for 2 years on the same principleandtime period. 

 

2. Profit&Loss:Costprice,sellingprice,marked/listprice,profit/gain,discount,useoffalsescaleforsellinganarticle, 

discountseriesandnetselling price,successive Selling. 

 

 

3. Percentages,Ratio&Proportions: 

Calculatinga percentage,calculatingincreaseordecrease, calculatingpercentchange,calculatingsuccessive 

percentages,definitionofratioandproportions,directproportion,Inverseorreciprocalproportion,continued proportion, 

Meanproportion,Thirdproportion,Fourthproportion,compound ratio. 

 

 

4. Averages: Definition of Average,Rules of Average, Problemson Average, ProblemsonWeighted Average, Finding 

average using assumed mean method. 

 

5. TimeandDistance: Relation between speed, distanceand time, converting km/hintom/sandviceversa, Problems on 
average speed, Problems on relative speed, Problems on trains. 

 

6. Time and Work: Problemson Unitary method, Relation between Men, Days,Hoursand Work, Problems on Man-Day- 

Hours method, Problems on alternate days, Problems on Pipes and Cisterns. 

 

 

LogicalReasoning: 

 

7. LogicalConnectives:Definitionofsimplestatement,Definitionofcompoundstatement,findingtheimplicationsfor 

compound statements, finding the negations for compound statements. 

 

8. Syllogism: Definition of statement/premises and conclusion, explanation through Venn diagram, problems on 

two/three statements and one/two conclusions, identification ofstatements and conclusions from thegiven set of 

statements. Statements and Arguments: Types of arguments, Strong argument, weak argument, identifying 

strong/weakarguments from a given statement. 

 

9. AnalogyClassifications:Definitionof Analogy, Problemson number analogy, Problems on letter analogy, Problems on 

verbalanalogy. 

 

10. NonVerbalReasoning:Identificationofcontinuedfigureoroddfigurebyusinganalogy,series,rotationinclockwise 

androtationinanticlockwise,vertical,horizontal,alternative rotation,addition,subtraction. 

 

11. Blood Relations:Blood relations on Family Tree concepts (relationships in the family), paternalside relations, 

maternalsiderelations,simpleanddirectrelationships,relationpuzzles,coded relations. 



 

 

12. Binary Logic:Definition of a truth-teller, Definition of a liar, Definitionof an alternator, solving problemsusing 

method of assumptions, solving analytical puzzles using binary logic. 

 

Text Books: 

 

1. AModernApproachtoLogicalreasoning,RSAgarwal,S.Chandpublications,2013. 

2. QuantitativeAptitudeforCompetitiveexaminations,DineshKhattar,PearsonEducation4thEditin,2019. 

 

ReferenceBooks: 

 

1. QuantitativeAptitudeandReasoning,R.V.Praveen,PHILearningPrivateLtd,2ndEdition,2013. 

2. QuantitativeAptitudeforcompetitiveexaminations,AbhijithGuha,McGrawHill 

3. Education,6thEdition,2017. 

4. Analytical&LogicalReasoning,PeeyushBhardwaj,ArihantPublications,4thEdition,2015. 

5. LogicalReasoningfortheCAT,ArunSharma,McGrawHillEducation,2ndEdition2014. 

 

Note: 

1) ThiscourseisanActivityBasedNon-LaboratoryCourse(NOLABORATORYREQUIRED). 

2) ThiscourseisanActivityBasedNon-LaboratoryCourse(NOLABORATORYREQUIRED). 



 

 

B.Tech.in COMPUTERSCIENCE AND ENGINEERING (DATA 

SCIENCE)COURSESTRUCTURE&SYLLABUS(R22Regulations) 

ApplicablefromAY2023-24Batch 

 

IIIYEARIISEMESTER 

S.No. 
Course 

Code 
CourseTitle L T P Credits 

1 A1704 AlgorithmsDesignandAnalysis 3 0 0 3 

2 A1611 MachineLearning 3 0 0 3 

3 A1705 BigDataAnalytics 3 0 0 3 

4  ProfessionalElective–III 3 0 0 3 

5  OpenElective–I 3 0 0 3 

6 A1612 MachineLearningLab 0 0 2 1 

7 A1706 BigDataAnalyticsLab 0 0 2 1 

8  ProfessionalElective-IIILab 0 0 2 1 

9 A1022 LogicalReasoning-II 0 0 1 1 

10 
A1707 Industrial-OrientedMini Project/Summer 

Internship 
0 0 1 1 

  Total 15 0 10 20 

EnvironmentalScienceinIIIYrIISemShouldbeRegisteredbyLateralEntryStudentsOnly. 

 

ProfessionalElective-III 

 WebTechnologies 

 DataVisualizationTechniques 
 ScriptingLanguages 
 MobileApplicationDevelopment 
 CryptographyandNetworkSecurity 

OpenElective-I 
 

 FundamentalsofDataScience 
 RProgramming 



 

ALGORITHMDESIGNANDANALYSIS 

B.Tech.IIIYearIISem. LTPC 
3 0 0 3 

Prerequisites:ProgrammingforproblemsolvingandDataStructures 

 

CourseObjectives: 

 Introducesthenotationsforanalysisoftheperformanceofalgorithms. 

 Describes major algorithmictechniques (divide-and-conquer, backtracking, 

dynamicprogramming, greedy, branch and bound methods) and mention problems for 

which eachtechnique is appropriate; 

 Describes how to evaluate and compare different algorithmsusing worst, average, and best-case 

analysis. 

 Explains the difference between tractable and intractable problems, and introduces 

theproblems that are P, NP and NP complete. 

CourseOutcomes: 

1. Analyzetheperformanceofalgorithms 

2. Chooseappropriatedatastructuresandalgorithmdesignmethodsforaspecifiedapplication 

3. Understandthechoiceofdatastructuresandthealgorithmdesignmethods 

 

UNIT-I 

Introduction:Algorithm,PerformanceAnalysis-Spacecomplexity,Timecomplexity,Asymptotic Notations-

Bigohnotation,Omeganotation,ThetanotationandLittleohnotation. 

Divideand conquer:Generalmethod,applications-Binary search,Quicksort,Mergesort,Strassen’smatrix multiplication. 

 

UNIT-II 

DisjointSets:Disjointsetoperations,unionandfindalgorithms,PriorityQueue-Heaps,Heapsort 

Backtracking:Generalmethod,applications,n-queen’sproblem,sumofsubsetsproblem,graphColoring, 

Hamiltonian cycles. 

UNIT-III 

DynamicProgramming:Generalmethod,applications-Optimalbinarysearchtree,0/1knapsack problem, 

Allpairsshortestpathproblem,Travelingsalespersonproblem,Reliabilitydesign. 

 

UNIT-IV 

Greedymethod:Generalmethod,applications-Jobsequencingwithdeadlines,knapsackproblem,Minimum cost 

spanning trees, Single source shortest path problem. 

BasicTraversalandSearchTechniques:TechniquesforBinaryTrees,TechniquesforGraphs, Connected 

components, Biconnected components 

 

UNIT-V 

BranchandBound:Generalmethod,applications-Travellingsalespersonproblem,0/1knapsackproblem- 

LCBranchandBoundsolution,FIFOBranchandBoundsolution. 

NP-HardandNP-Completeproblems:Basicconcepts,non-deterministicalgorithms,NP-HardandNP- Complete 

classes, Cook’s theorem. 

 

TEXTBOOK: 

1. FundamentalsofComputerAlgorithms,EllisHorowitz,SatrajSahniandRajasekharan, University 

Press. 

 

REFERENCEBOOKS: 



 

1. DesignandAnalysisofalgorithms,Aho,UllmanandHopcroft,Pearsoneducation. 

2. IntroductiontoAlgorithms,secondedition,T.H.Cormen,C.E.Leiserson,R.L.Rivest,andC.Stein,PHIPvt.Ltd./ Pearson 

Education. 

3. AlgorithmDesign:Foundations,AnalysisandInternetExamples,M.T.GoodrichandR.Tamassia,JohnWileyand sons. 



 

MACHINELEARNING 

 

B.Tech.IIIYearIISem. LTPC 

30 03 

Prerequisites: 

1. Acourseon“ComputerProgrammingandDataStructures”. 

2. Acourseon“PythonProgramming”. 

 

CourseObjectives: 

1. TointroducestudentstothebasicconceptsandtechniquesofMachineLearning. 

2. TohaveathoroughunderstandingoftheSupervisedandUnsupervisedlearningtechniques 

3. Tostudythevariousprobability-basedlearningtechniques 

 

CourseOutcomes: 

a. TointroducestudentstothebasicconceptsandtechniquesofMachineLearning. 

b. TohaveathoroughunderstandingoftheSupervisedandUnsupervisedlearningtechniques 

c. Tostudythevariousprobability-basedlearningtechniques 

UNIT-I 

Learning, Types of Machine Learning, Supervised Learning, supervised, unsupervised, 

semi-supervised, Reinforcement Learning, Batch and Online Learning, Main Challenges 

of Machine Learning 

 
UNIT-II 

 

Regression:IntroductiontoRegressionanalysis,measureoflinearrelationship,Regressionwith stats 

models, determining coefficient, meaning and significance of coefficients, coefficient 

calculationwithleastsquaremethod,Typesofregression,SimpleLinearRegression,Using Multiple 

features, Polynomial Regression, Metrics for Regression: MSE, RMSE, MAE. 

 
UNIT-III 

Learning with Trees, Decision Trees, Constructing Decision Trees, Classification and 

Regression Trees, Ensemble Learning, Boosting, Bagging, Different ways to Combine 

Classifiers, Basic Statistics, Gaussian Mixture Models, Nearest Neighbor Methods, 

Unsupervised Learning, K meansAlgorithms 

 

 
UNIT-IV 

Classification:Classification problem, Probability based approach, Logistic 

Regression- log-odd, sigmoid transformation, Metrics: Confusion Matrix,Accuracy, 

Error Rate, Precision, Recall, ROC curve, F1 score, and introduction to gradient 

descent. 

EvolutionaryLearning,Geneticalgorithms,GeneticOffspring:-GeneticOperators,Using 

Genetic Algorithms 



 

UNIT–V 

 

Non-Parametric&SVMclassification:AboutNonparametricclassification,DecisionTrees: 

Entropy, gain ratio, Information Gain, Splitting criteria, 

EnsembleMethod:IntroductiontoRandomForest,Accuracymeasure&performance 

Instance basedlearning- Introduction, KNN algorithm, Distance measures, model building, locally 

weightedregression,radialbasisfunctions,SVMclassifier,hyper-plane,slackvariables,geometric 

transformation kernel trick, kernel transformation. 

TEXTBOOKS: 

1. 1.Hands-OnMachineLearningwithScikit-LearnandTensorFlow-AurélienGéron,O’ReillyMedia,2017. 

2. PracticalPythonDataVisualization:AFastTrackApproach toLearningDataVisualization with 

Python, Ashwin Pajankar,A Press. 

3. Python:End-to-endDataAnalysis-PhuongVo.T.H,MartinCzygan,IvanIdris,MagnusVilhelm 

Persson,LuizFelipeMartins, Packet Pub. 

 

 

REFERENCEBOOKS: 

1. TomMMitchell,―MachineLearning,FirstEdition,McGrawHillEducation,2013. 

2. Peter Flach, ―MachineLearning:TheArt andScience ofAlgorithms that Make Sense of Data‖,First 

Edition, Cambridge University Press, 2012. 

3. JasonBell, ―Machine learning, Hands on for DevelopersandTechnical Professionals‖,First 

Edition, Wiley, 2014 

4. EthemAlpaydin,―IntroductiontoMachineLearning3e(AdaptiveComputationandMachine Learning 

Series), Third Edition,MIT Press, 2014 



 

 

BIGDATAANALYTICS 

 

B.Tech.IIIYearIISem. LTPC 

30 03 

CourseObjectives 

Provide the knowledge of principles and techniques for Big data Analytics and 

give an exposure of the frontiers of Big data Analytics 

CoursesOutcomes 

Understand the importance of big data analytics and its 

typesPerform analytics on big data 

Proficiency in big data storage and processing in Hadoop 

Data analytics through MongoDB 

DataanalyticsthroughSQL 

UNIT-I 

Types of Digitaldata: Classificationof DigitalData, Introduction to Big Data: Evolution of 

Big Data,definition ofbig data,Traditional Business IntelligencevsBigData, Coexistence of 

Big Data and Data Warehouse. Big Data Analytics: introduction toBig Data Analytics, What 

Big Data Analytics Isn’t, Sudden Hype AroundBig Data Analytics, Classification of 

Analytics, Greatest Challenges that Prevent Business from Capitalizing Big Data, Top 

Challenges Facing Big Data, Big Data Analytics Importance, Data Science, Terminologies 

used in Big Data Environments. 

UNIT-II 

Introduction to Hadoop: Features of Hadoop, Key advantages of hadoop, versions of hadoop, 

overview of hadoop ecosystem, Hadoop distributions. Need of hadoop, History of hadoop, 

Hadoop overview, RDBMS vs Hadoop, Distribution computing challenges. 

 

UNIT-III 

Apache Hadoop & Hadoop Eco System, Processing data with Hadoop, introduction to MapReduce 

programming,mapper,reducer,combiner,partitioner,MapReduceFramework,Understanding 

inputs and outputs ofMapReduce-Data Serialization, NoSQL 

UNIT-IV 

Hadoop Architecture: HDFS, HDFS Daemons, HDFS Architecture,Hadoop Configuration, Role of 

HBase in Big Data Processing, HIVE, PIG.TypesofNoSQLDatabases,advantagesof NoSQL, 

Use of NoSQL in industry, SQL vs NoSQL,newSQL,comparison of Nosql, sql and newsql. 

 

UNIT-V 

MongoDB,necessityofmongodb,termsusedinmongodbandRDBMS,datatypesin mongoDB, 

mongodb query language 



 

TEXTBOOKS: 

1. BigDataAnalytics,SeemaAcharya,SubhashiniChellappan,Wiley2015. 

2. Rprogrammingforbeginners,sandhyaarora,lateshmalik,universitypress. 

REFERENCEBOOKS: 

1.  chandramouli subramanian, Asha A Geroge, C R Rene Robin, big data analytics, 

University press. 

2.  BigData,BigAnalytics:EmergingBusinessIntelligenceand Analytic Trends for 

Today’s Business,Michael Minelli,MicheheChambers,1
st 

Edition, Ambiga Dhiraj, 

Wiley CIO Series, 2013. 

3. Hadoop:TheDefinitiveGuide,TomWhite,3
rd

Edition,O'ReillyMedia,2012. 

4.  BigData Analytics:DisruptiveTechnologiesfor Changingthe Game, ArvindSathi, 1
st 

Edition, IBM Corporation, 2012. 



 

WEBTECHNOLOGIES 

(ProfessionalElective–III) 

B.Tech.IIIYear IISem. LTPC 

3003 

 

CourseObjectives: 

 TointroducePHPlanguageforserver-sidescripting 

 TointroduceXMLandprocessingofXMLDatawithJava 

 TointroduceServer-sideprogrammingwithJavaServletsandJSP 

 TointroduceClient-sidescriptingwithJavascriptandAJAX. 

CourseOutcomes: 

 gainknowledgeofclient-sidescripting,validationofformsandAJAXprogramming 

 understandserver-sidescriptingwithPHPlanguage 

 understandwhatisXMLandhowtoparseanduseXMLDatawithJava 

 TointroduceServer-sideprogrammingwithJavaServletsandJSP 

 

 

UNIT-I 

Introduction to PHP: Declaring variables, data types, arrays, strings, operators, expressions, control 

structures,functions,Readingdatafromwebformcontrolsliketextboxes,radiobuttons,listsetc.,Handling File 

Uploads. Connecting to database (MySQL as reference), executing simple queries, handling results, 

Handling sessions and cookies 

FileHandlinginPHP:Fileoperationslikeopening,closing,reading,writing,appending,deletingetc.ontext and 

binary files, listing directories. 

UNIT-II 

HTMLCommontags-List,Tables,images, forms,Frames; CascadingStylesheets; 

XML: Introduction to XML,Defining XML tags, their attributes and values, Document Type 

Definition,XMLSchemes, Document Object Model, XHTMLParsing XMLData – DOM and SAX Parsers in 

java. 

UNIT-III 

Introduction to Servlets: Common Gateway Interface (CGt), Life cycle of a Servlet, deploying a servlet, 

The ServletAPI, Reading Servlet parameters, Reading Initialization parameters, Handling Http Request & 

Responses, Using Cookies and Sessions, connecting to a database using JDBC. 

UNIT-IV 

Introduction to JSP: The Anatomy of a JSP Page, JSP Processing, Declarations, Directives, Expressions, 

Code Snippets, implicit objects, Using Beans in JSPPages, Using Cookies and session for session tracking, 

connecting to database in JSP. 

UNIT-V 

Client-side Scripting: Introduction to Javascript, Javascript language – declaring variables, scope of 

variables, functions. event handlers (onclick, onsubmit etc.), Document Object Model, Form validation. 



 

 

TEXTBOOKS: 

1. WebTechnologies,UttamKRoy,OxfordUniversity Press 

2. TheCompleteReferencePHP—StevenHolzner,TataMcGraw-Hill 

 

 

REFERENCEBOOKS: 

1. WebProgramming,buildinginternetapplications,ChrisBates2″edition,WileyDreamtech 

2. JavaServerPages—HansBergsten,SPDO’Reilly, 

3. JavaScript,D.Flanagan 

4. BeginningWebProgramming-JonDuckettWROX. 



 

DATAVISUALIZATIONTECHNIQUES 

(ProfessionalElective–III) 
 

B.Tech.IIIYearIISem. LTPC 

30 03 

 
CourseObjectives: 

Tounderstandvariousdatavisualizationtechniques 

 
CourseOutcomes: 

Know the historical development and evolution of data visualization techniques. 

Analyze and visualize high-dimensional datasets using appropriate techniques. 

Visualizelargemultidimensionaldatasetsusingappropriatemethods. 

Createinsightfulvisualrepresentationsfordiversetypesofdata. 

 
UNIT-I 

Introduction,ABriefHistoryofDataVisualization,GoodGraphics, Static 

Graphics. 

 
UNIT-II 

Data Visualization Through Their Graph Representations, Graph-theoretic Graphics, 

High-dimensional Data Visualization, Multivariate Data Glyphs: Principles and 

Practice,LinkedViewsforVisualExploration,LinkedDataViews,VisualizingTrees and 

Forests. 

UNIT-III 

Multidimensional Scaling, Huge Multidimensional Data Visualization, Multivariate 

Visualization by Density Estimation, Structured Sets of Graphs, Structural Adaptive 

Smoothing by Propagation– Separation Methods, Smoothing Techniques for 

Visualization. 

UNIT-IV 

Data Visualization via Kernel Machines, Visualizing Cluster Analysis and Finite 

MixtureModels, Visualizing Contingency Tables, Mosaic Plots and their Variants. 

UNIT-V 

Parallel Coordinates: Visualization, Exploration andClassification ofHigh- 

DimensionalData,Matrix Visualization,VisualizationinBayesianDataAnalysis. 

 
TEXTBOOKS: 

1. HandbookofDataVisualizationbyChun-houhChen,2008. 

2. MatthewWard, Georges Grinstein andDaniel Keim, “Interactive 

Data Visualization Foundations, Techniques, Applications”, 2010. 



 

3.  Colin Ware, “InformationVisualizationPerceptionfor Design”, 2ndedition, 

Margon Kaufmann Publishers, 2004. 

 
REFERENCEBOOKS: 

1. RobertSpence“Informationvisualization–Designforinteraction”,Pearson 

Education,2nd Edition, 2007. 

2. AlexandruC. Telea,“Data Visualization: Principlesand Practice,”A. K. Peters Ltd, 

2008. 



 

 

SCRIPTINGLANGUAGES 

(ProfessionalElective–III) 

 

B.Tech.IIIYearIISem. LTPC 

30 03 

Prerequisites: 

1. Acourseon“ComputerProgrammingandDataStructures”. 

2. Acourseon“ObjectOrientedProgrammingConcepts”. 

 
CourseObjectives: 

This course introduces the script programming paradigm 

Introduces scripting languages such asPerl, Rubyand TCL. 

Learning TCL 

CourseOutcomes: 

Comprehendthedifferencesbetween typicalscriptinglanguages and typical 

system and application programming languages. 

Gain knowledge of the strengths and weaknessof Perl, TCL and Ruby; 

andselectanappropriatelanguageforsolvingagivenproblem. 

Acquireprogrammingskillsinscriptinglanguage 

 
UNIT-I 

Introduction: Ruby,Rails, The structure and Execution of RubyPrograms, Package 

Management withRUBYGEMS,Rubyandweb:WritingCGIscripts,cookies,Choice 

ofWebservers,SOAP andweb services RubyTk– Simple Tk Application, widgets, 

Bindingevents,Canvas,scrolling 

 
UNIT-II 

ExtendingRuby:RubyObjectsin C,the Jukebox extension, Memory allocation, 

RubyType System, Embedding Rubyto Other Languages, Embedding a Ruby Interpreter 

UNIT-III 

IntroductiontoPERL andScriptingScriptsandPrograms,OriginofScripting, Scripting Today, 

Characteristics of Scripting Languages, Uses for Scripting Languages, Web Scripting, and 

the universe of Scripting Languages. PERL-Names and Values, 

Variables,ScalarExpressions,ControlStructures,arrays,list,hashes,strings,pattern 

andregularexpressions,subroutines. 

UNIT-IV 

AdvancedperlFinerpointsoflooping,packandunpack,filesystem,eval,data 

structures, packages, modules, objects, interfacing to the operating system, Creating 

Internetwareapplications,DirtyHandsInternet Programming,securityIssues. 



 

 

 

UNIT-V 

TCLTCLStructure,syntax,VariablesandDatainTCL,ControlFlow,Data 

Structures,input/output, procedures, strings, patterns, files, Advance TCL- 

eval,source,execanduplevel commands,Namespaces,trappingerrors,eventdriven 

programs,makingapplicationsinternetaware,Nuts andBolts Internet Programming, 

Security Issues, C Interface.Tk Tk-Visual Tool Kits, Fundamental Concepts of Tk, 

Tk by example, Events and Binding, Perl-Tk. 

 
TEXTBOOKS: 

1. TheWorld ofScriptingLanguages,DavidBarron,WileyPublications. 

2. RubyProgramminglanguagebyDavidFlanaganandYukihiroMatsumoto O’Reilly 

3. “Programming Ruby” The Pramatic Progammers guide byDabve Thomas 

Secondedition 

 
REFERENCEBOOKS: 

1. OpenSource WebDevelopmentwithLAMPusingLinuxApache,MySQL,Perl 

andPHP, J.LeeandB.Ware(AddisonWesley)PearsonEducation. 

2. PerlbyExample,E.Quigley,PearsonEducation. 

3. ProgrammingPerl,LarryWall,T.ChristiansenandJ.Orwant,O’Reilly,SPD. 

4. TclandtheTkToolkit,Ousterhout,PearsonEducation. 

5. PerlPower,J.P.Flynt,CengageLearning. 



 

 

 

MOBILEAPPLICATIONDEVELOPMENT 

(ProfessionalElective–III) 

 

B.Tech.IIIYearIISem. LTPC 

30 03 

Prerequisites 

1. AcquaintancewithJAVAprogramming. 

2. ACourseonDBMS. 

CourseObjectives 

TodemonstratetheirunderstandingofthefundamentalsofAndroidoperating systems 

To improves their skills of using Android software development tools 

To demonstrate their ability to develop software with reasonable 

complexity on mobile platform 

Todemonstratetheirabilitytodeploysoftwaretomobiledevices 

Todemonstratetheirabilitytodebugprogramsrunningonmobiledevices 

 

CourseOutcomes 

Understandthe workingof AndroidOSPractically. 

Develop Android user interfaces 

Develop,deployandmaintaintheAndroidApplications. 

 

UNIT-I 

Introduction to Android Operating System:Android OSdesign and Features – 

Android development framework, SDK features, Installing and running applications on 

Android Studio, Creating AVDs, Types of Android applications, Best practicesin 

Android programming, Android tools Android application components – Android 

Manifest file, Externalizing resources like values, themes, layouts, Menus 

etc,Resourcesfordifferentdevicesandlanguages,RuntimeConfigurationChanges 

AndroidApplicationLifecycle–Activities,Activitylifecycle,activitystates, 

monitoringstatechanges 

 

UNIT-II 

Android User Interface:Measurements – Device and pixel density independent 

measuringunit-sLayouts – Linear,Relative,Gridand TableLayouts 

User Interface(UI) Components–Editableand non-editableTextViews,Buttons, 

RadioandToggle Buttons, Checkboxes,Spinners, Dialog and pickers Event Handling –

Handling clicks orchanges of various UIcomponents 

Fragments – Creating fragments, Lifecycle of fragments, Fragment states, Adding 

fragments to Activity, adding, removing and replacing fragments with fragment 

transactions, interfacing between fragments and Activities, Multi-screen Activities 



 

 

UNIT-III 

Intents and Broadcasts: Intent – Using intents to launch Activities, Explicitly starting 

newActivity,Implicit Intents, Passing data to Intents, Getting results fromActivities, 

Native Actions, using Intent to dial a number or to send SMS Broadcast Receivers – 

UsingIntentfiltersto serviceimplicitIntents, ResolvingIntentfilters,findingandusing 

IntentsreceivedwithinanActivityNotifications–CreatingandDisplayingnotifications, 

Displaying Toasts 

 

UNIT-IV 

Persistent Storage: Files – Using application specific folders and files, creating files, 

reading data from files, listing contents of a directory Shared Preferences – Creating 

sharedpreferences,savingandretrievingdatausingSharedPreference 

 

UNIT-V 

Database– Introduction to SQLite database, creating and opening a database, 

creatingtables,insertingretrieving andetindelg data,Registering ContentProviders, 

Using content Providers (insert, delete, retrieve and update) 

TEXTBOOK: 

1. ProfessionalAndroid4 ApplicationDevelopment,Reto Meier,WileyIndia,(Wrox), 

2012 

 

REFERENCEBOOKS: 

1. Android Application Development for Java Programmers, JamesC Sheusi, 

Cengage Learning,2013 

2. Beginning Android 4 Application Development, Wei-Meng Lee, Wiley India (Wrox), 

2013 



 

CRYPTOGRAPHYANDNETWORKSECURITY 

(ProfessionalElective–III) 

 
B.Tech.IIIYearIISem. LTPC 

3003 

CourseObjectives: 

  Explain the importance and application of each of confidentiality, integrity, authentication 

andavailability 

 Understandvariouscryptographicalgorithms. 

 Understandthebasiccategoriesofthreatstocomputersandnetworks 

 Describepublic-keycryptosystem. 

 DescribetheenhancementsmadetoIPv4byIPSec 

 UnderstandIntrusionsandintrusiondetection 

 

CourseOutcomes: 

 Studentwillbeabletounderstandbasiccryptographicalgorithms,messageandweb 

authentication and security issues. 

 Abilitytoidentifyinformationsystemrequirementsforbothofthemsuchasclientandserver. 

 Abilitytounderstandthecurrentlegalissuestowardsinformationsecurity. 

 

UNIT-I 

Security Concepts: Introduction, The need for security, Security approaches, 

Principles of security,Types of Security attacks, Security services, Security 

Mechanisms,Amodel for Network Security Cryptography Concepts and 

Techniques: Introduction, plain text and cipher text, substitutiontechniques, 

transpositiontechniques,encryptionanddecryption,symmetricandasymmetrickey 

cryptography, steganography, key range and key size, possible types of attacks. 

 

UNIT-II 

Symmetric key Ciphers:Block Cipher principles, DES, AES, Blowfish, 

RC5,IDEA,Blockcipheroperation, Stream ciphers, RC4. 

Asymmetric key Ciphers:Principlesofpublickey cryptosystems, RSA 

algorithm,ElgamalCryptography,Diffie-HellmanKeyExchange,Knapsack 

Algorithm. 

 

UNIT-III 

Cryptographic Hash Functions: Message Authentication, Secure HashAlgorithm 

(SHA-512),Messageauthenticationcodes:Authenticationrequirements,HMAC, 

CMAC,Digitalsignatures,Elgamal Digital Signature Scheme. 

KeyManagementandDistribution:SymmetricKeyDistributionUsingSymmetric & 

Asymmetric Encryption, Distribution of Public Keys, Kerberos, X.509 

Authentication Service, Public –Key Infrastructure 



 

UNIT-IV 

Transport-levelSecurity:Websecurityconsiderations,SecureSocketLayerand Transport 

Layer Security, HTTPS, Secure Shell (SSH) 

WirelessNetworkSecurity:WirelessSecurity,MobileDeviceSecurity,IEEE 

802.11 WirelessLAN,IEEE802.11iWirelessLAN Security 

 

UNIT-V 

E-MailSecurity:PrettyGoodPrivacy,S/MIMEIPSecurity:IPSecurityoverview,IP 

Security architecture, Authentication Header, Encapsulating security payload, 

Combining security associations,Internet Key Exchange 

Case Studies on Cryptography and security: Secure Multiparty Calculation, Virtual 

Elections, Single sign On, Secure Inter-branch Payment Transactions, CrosssiteScripting 

Vulnerability. 

 

TEXTBOOKS: 

1. CryptographyandNetworkSecurity-PrinciplesandPractice:WilliamStallings,Pearson Education, 6th 

Edition 

2. CryptographyandNetworkSecurity:AtulKahate,McGrawHill,3rdEdition 

 

REFERENCEBOOKS: 

1. CryptographyandNetworkSecurity:CKShyamala,NHarini,DrTRadmanabhan,Wiley India, 1st 

Edition. 

2. CryptographyandNetworkSecurity:ForouzanMukhopadhyay,McGrawHill,3rdEdition 

3. InformationSecurity,Principles,andPractice:MarkStamp,WileyIndia. 

4. PrinciplesofComputerSecurity:WM.ArthurConklin,GregWhite,TMH 

5. IntroductiontoNetworkSecurity:NealKrawetz,CENGAGELearning 

6. NetworkSecurityandCryptography:BernardMenezes,CENGAGELearning 



 

FUNDAMENTALSOFDATASCIENCE 

(OpenElective–I) 

 

B.Tech.IIIYearIISem. LTPC 

30 03 

CourseObjectives: 

Learnconcepts,techniquesandtools theyneedtodeal withvariousfacets 

ofdatasciencepractice,includingdatacollectionandintegration 

Understandthebasictypesofdataandbasicstatistics 

Identifytheimportanceofdatareductionanddatavisualizationtechniques 

 

CourseOutcomes: 

Understandbasic termsofstatistical modeling anddatascience Implementation 

of R programming concepts 

utilizeRelementsfordatavisualizationandprediction 

 

UNIT-I 

IntroductionDefinitionofDataScience-BigDataandDataSciencehype–and 

gettingpastthehype - Datafication-Currentlandscapeofperspectives-Statistical Inference-

Populationsandsamples-Statisticalmodeling, probability distributions,fitting a model – 

Over fitting.Basics of R:Introduction, R-Environment Setup, Programming with R, Basic 

Data Types. 

 

UNIT-II 

DataTypes& Statistical Description types of Data: Attributes and Measurement, 

Attribute, The Type of an Attribute, The Different Types of Attributes, Describing 

Attributes by the Numberof Values, Asymmetric Attributes, Binary Attribute,Nominal 

Attributes, Ordinal Attributes, Numeric Attributes, Discrete versus Continuous 

Attributes.Basic Statistical Descriptions of Data: Measuring the Central Tendency: 

Mean, Median, and Mode, Measuring the Dispersion of Data: Range, Quartiles, 

Variance, Standard Deviation, and Interquartile Range, Graphic Displays of Basic 

Statistical Descriptions of Data. 

UNIT-III 

Vectors:CreatingandNamingVectors,VectorArithmetic,Vectorsubsetting, 

Matrices:Creating andNaming Matrices, MatrixSubsetting,Arrays,Class. 

Factors and Data Frames: Introduction to Factors: Factor Levels, Summarizing a 

Factor,OrderedFactors, Comparing Ordered Factors, Introduction to Data Frame, 

subsettingofDataFrames, Extending Data Frames, Sorting Data Frames. 

Lists: Introduction, creating a List: Creating a Named List, Accessing List Elements, 

Manipulating ListElements, Merging Lists, Converting Lists to Vectors 



 

 

UNIT-IV 

ConditionalsandControlFlow:RelationalOperators,RelationalOperatorsand 

Vectors,LogicalOperators, Logical OperatorsandVectors, Conditional Statements. Iterative 

Programmingin R: Introduction, While Loop,For Loop,Looping Over List. Functions 

inR:Introduction, writing aFunction in R,NestedFunctions,Function 

Scoping,Recursion,LoadinganRPackage,MathematicalFunctionsinR. 

 

UNIT-V 

ChartsandGraphs:Introduction,PieChart:ChartLegend,BarChart,BoxPlot, Histogram,Line 

Graph: Multiple Lines in Line Graph, Scatter Plot. 

Regression:LinearRegressionAnalysis,MultipleLinearregression 

TEXTBOOKS: 

1. DoingData Science,StraightTalkfromTheFrontline.CathyO’Neiland Rachel 

Schutt, O’Reilly,2014. 

2. K GSrinivas, GM Siddesh, “Statistical programming in R”, Oxford 

Publications. 

 

REFERENCEBOOKS: 

1. Jiawei Han,Micheline Kamber andJian Pei. Data Mining: Concepts and 

Techniques, 3rded.TheMorgan Kaufmann Series in Data Management 

Systems. 

2. IntroductiontoDataMining,Pang-NingTan,VipinKumar,Michael 

Steinbanch,PearsonEducation. 

3. Brain S.Everitt, “AHandbookofStatistical Analysis UsingR”,Second 

Edition,4 LLC, 2014. 

4. Dalgaard,Peter, “Introductory statistics with R”, Springer Science & Business 

Media, 2008. 

5. PaulTeetor,“RCookbook”,O’Reilly,2011. 



 

RPROGRAMMING 

(OpenElective–I) 

 

B.Tech.IIIYearIISem. LTPC 

30 03 

CourseObjectives: 

Understanding and beingableto use basic programmingconcepts Automate 

data analysis 

Working collaboratively and openly on code 

Knowing howto generate dynamic documents 

Beingabletouseacontinuoustest-drivendevelopmentapproach 

CourseOutcomes: 

Understandtouseandprogramin the programming language R 

Understand touse Rtosolve statistical problems 

Implement and describe Monte Carlo the technology 

ImplementminimizeandmaximizefunctionsusingR 

UNIT–I 

Introduction: Overview of R, R data types and objects, reading and writing data, sub 

setting RObjects, Essentials of the RLanguage, Installing R,Running R,Packages in R, 

Calculations, Complex numbers in R, Rounding, Arithmetic, Modulo and integer 

quotients, Variable names and assignment, Operators, Integers, Factors, Logical 

operations 

UNIT–II 

Control structures, functions, scoping rules, dates and times, Introduction to Functions, 

previewofSomeImportantR Data Structures, Vectors,Character Strings, Matrices, 

Lists,Data Frames,Classes Vectors:Generatingsequences,Vectorsand 

subscripts,Extractingelementsof a vector usingsubscripts,Workingwithlogical 

subscripts, Scalars, Vectors, Arrays, and Matrices, Adding and Deleting Vector 

Elements, Obtaining the Length of a Vector,Matricesand Arraysas VectorsVector 

ArithmeticandLogicalOperations,VectorIndexing,CommonVectorOperations 

UNIT–III 

Lists: Creating Lists, General List Operations, List Indexing Adding and Deleting List 

Elements,GettingtheSizeofaList,ExtendedExample:TextConcordance Accessing List 

Componentsand Values Applying Functions to Lists, DATAFRAMES, 

CreatingDataFrames,AccessingDataFrames,Other Matrix-LikeOperations 

UNIT-IV 

Factors And Tables: Factors and Levels, Common Functions Used with Factors, 

Working with Tables,Matrix/Array-Like Operations onTables, Extracting a Subtable, 

Finding the Largest Cells in a Table, Math Functions,Calculatinga Probability, 

CumulativeSums andProducts, Minimaand Maxima, Calculus, Functions for Statistical 

Distributions 



 

 

 

UNIT-V 

Graphics:CreatingGraphs,CustomizingGraphs,SavingGraphstoFiles, 

CustomizingGraphs, Creating Three-Dimensional Plots. 

Debugging:Fundamental Principles of Debugging, WhyUse a Debugging Tool?, Using 

R Debugging Facilities,MovingUpintheWorld:MoreConvenient 

DebuggingTools,EnsuringConsistencyinDebuggingSimulationCode,Syntax and 

Runtime Errors, Running GDB on R Itself. 

TEXTBOOKS: 

1. TheArtofRProgrammingbyNormanMatloff,CengageLearningIndia. 

REFERENCEBOOKS: 

1. RProgrammingforDataSciencebyRogerD.Peng 

2.  Hadley Wickham, Garrett Grolemund, R for Data Science: Import,Tidy, 

Transform, Visualize, and Model Data 1st Edition, O’Reilly 

3. TilmanM.Davies,The bookofRa firstcourseinprogrammingandstatistics, nostarch 

press. 



 

MACHINELEARNINGLAB 

 

B.Tech.IIIYearIISem. LTPC 

00 21 

CourseObjective: 

 Theobjectiveof this lab is toget anoverview of thevariousmachine learningtechniques and can 

demonstrate them using python. 

 

CourseOutcomes: 

i Understandmodernnotionsinpredictivedataanalysis 

ii Selectdata,modelselection,modelcomplexityandidentifythetrends 

iii Understanda range of machine learning algorithms along with their 

strengthsandweaknesses 

iv Buildpredictivemodelsfromdataandanalyzetheirperformance 

ListofExperiments 

1. Write apythonprogram tocompute Central TendencyMeasures: Mean, 

Median, Mode Measureof Dispersion: Variance, StandardDeviation 

2. StudyofPythonBasicLibrariessuchasStatistics,Math,NumpyandScipy 

3. StudyofPythonLibrariesforMLapplicationsuchasPandasandMatplotlib 

4. WriteaPythonprogramtoimplementSimpleLinearRegression 

5. Implementation of Multiple Linear Regression for House Price Prediction using 

sklearn 

6. ImplementationofDecisiontreeusingsklearnanditsparametertuning 

7. Implementationof KNNusingsklearn 

8. ImplementationofLogisticRegressionusingsklearn 

9. ImplementationofK-MeansClustering 

10. Performance analysis of Classification Algorithms on a specific dataset (Mini 

Project) 

 

TEXTBOOK: 

1. MachineLearning–TomM.Mitchell,-MGH 

 

REFERENCEBOOK: 

1. MachineLearning:An 

AlgorithmicPerspective,StephenMarshland,Taylor&Francis 



 

BIGDATAANALYTICSLAB 

B.Tech.IIIYearIISem. LTPC 

0021 

CourseObjectives 

Provide knowledge of Big data Analytics principles and techniques. 

Designed togive an exposure of the frontiers ofBig dataAnalytics 

CourseOutcomes 

Use Excel as an Analytical tool and visualization tool. 

Ability to program using HADOOPand Mapreduce 

Ability to perform data analytics using ML in R. 

UseMongoDBtoperformdataanalytics 

 

ListofExperiments 

1. CreateaHadoopcluster 

2. Implementasimplemap-reducejobthatbuildsaninvertedindexonthesetof input 

documents(Hadoop) 

3. ProcessbigdatainHBase 

4. StoreandretrievedatainPig 

5. PerformdataanalysisusingMongoDB 

6. UsingPowerPivot(Excel)Perform thefollowingonany dataset 

a. BigDataAnalytics 

b. BigDataCharting 
 

TEXTBOOKS: 

1. BigDataAnalytics,SeemaAcharya,SubhashiniChellappan,Wiley2015. 

2. BigData, BigAnalytics:EmergingBusinessIntelligenceand AnalyticTrends 

forToday’sBusiness, MichaelMinelli, Michehe Chambers, 1
st 

Edition, Ambiga 

Dhiraj, Wiley CIO Series,2013. 

3. Hadoop:TheDefinitiveGuide,TomWhite,3
rd

Edition,O‟ReillyMedia,2012. 

4. Big Data Analytics: Disruptive Technologies for Changing the Game, Arvind 

Sathi, 1
st 

Edition, IBM Corporation, 2012. 



 

REFERENCEBOOKS: 

1. Big Data and Business Analytics, Jay Liebowitz, Auerbach Publications, CRC 

press (2013) 

2. Using RtoUnlock the Valueof Big Data: Big Data Analyticswith OracleR Enterprise 

and OracleR Connector for Hadoop, Tom Plunkett, Mark Hornick, McGraw-

Hill/OsborneMedia(2013),Oraclepress. 

3. ProfessionalHadoop Solutions, Boris lublinsky, Kevin t. SmithAlexeyYakubovich, 

Wiley, ISBN: 9788126551071, 2015. 

4. UnderstandingBigdata,ChrisEaton,Dirkderoosetal.,McGrawHill,2012. 

5. IntelligentDataAnalysis,MichaelBerthold,DavidJ.Hand,Springer,2007. 

6.  Tamingthe BigData TidalWave:FindingOpportunitiesinHugeDataStreams with 

AdvancedAnalytics, Bill Franks, 1
st 

Edition, Wiley and SASBusiness Series, 

2012. 



 

WEBTECHNOLOGIES LAB 

(ProfessionalElective–III) 
 

 

 

B.Tech.IIIYearIISem. LTPC 

0021 

 

WebTechnologiesExperiments 

1. WriteaPHPscripttoprintprimenumbersbetween1-50. 

2. PHPscriptto 

 Findthelength ofastring. 

 Countnoofwordsin astring. 

 Reversea string. 

 Searchforaspecific string. 

3. WriteaPHPscripttomergetwoarraysandsortthem asnumbers,indescending order. 

4. WriteaPHPscriptthatreadsdatafromonefileandwriteintoanotherfile. 

5. Develop static pages (using Only HTML) of an online book store. The pages 

shouldresemble:www.amazon.com.Thewebsiteshouldconsistthefollowing 

pages. 

a. Homepage 

b. Registrationanduser Login 

c. UserProfilePage 
d. Bookscatalog 

e. ShoppingCart 

f. PaymentBycreditcard 

g. OrderConformation 

6. ValidatetheRegistration,userlogin,userprofileandpaymentbycreditcardpages using 

JavaScript. 

7. Create and save an XML document on the server, which contains 10 users 

information.Writeaprogram,whichtakesUserIdasaninputandreturnstheuser details 

by taking the user information from the XMLdocument. 

8. Install TOMCAT web server. Convert the static web pages of assignments 2 into 

dynamic webpages using servlets and cookies. Hint: Users information (user id, 

password,creditcardnumber)wouldbestoredinweb.xml.Eachusershouldhave a 

separate Shopping Cart. 

9. RedotheprevioustaskusingJSPbyconvertingthestaticwebpagesofassignments 2 into 

dynamic web pages. Create a database with user information and books 

information.Thebookscatalogueshouldbedynamicallyloadedfromthedatabase. 

Follow the MVC architecturewhile doing the website. 

http://www.amazon.com/


 

TEXTBOOK: 

1. WEBTECHNOLOGIES:AComputerSciencePerspective,JeffreyC. 

Jackson, Pearson Education. 

REFERENCEBOOKS: 

1. AnEngineeringApproachtoComputerNetworks,S.Keshav,2ndEdition, 

Pearson Education. 

2. DeitelH.M.andDeitelP.J.,“InternetandWorldWideWebHowtoprogram”, 

Pearson International, 2012, 4th Edition. 

3. J2EE:ThecompleteReferenceByJamesKeogh,McGraw-Hill 

4. BaiandEkedhi,TheWebWarriorGuidetoWebProgramming,Thomson 

5. PaulDietelandHarveyDeitel,”JavaHowtoProgram”,PrenticeHallofIndia, 8th 

Edition 

6. Webtechnologies,BlackBook,Dreamtechpress. 

7. GopalanN.P.andAkilandeswariJ.,“WebTechnology”,PrenticeHallofIndia 



 

DATAVISUALIZATIONTECHNIQUESLAB 

(ProfessionalElective–III) 

 
B.Tech.IIIYearII Sem. LTPC 

0021 

CourseObjectives: 

Understandthe varioustypes ofdata, applyandevaluatethe principlesof data 

visualization. 

Acquire skills toapply visualization techniques toa problem and its associated 

dataset. 

CourseOutcomes: 

Identify the different data types,visualization types to bring outthe insight. 

Relatethevisualizationtowardstheproblembasedonthedatasetto 

analyzeandbringout valuableinsight onalargedataset. 

Demonstratethe analysisof a largedatasetusingvariousvisualization 

techniques and tools. 

Identifythedifferentattributesandshowcasingtheminplots.Identifyandcreatevariou

svisualizationsforgeospatialandtabledata. 

Abilitytocreateandinterpretplots usingR/Python. 

ListofExperiments 

1. Acquiringandplottingdata. 

2.  StatisticalAnalysis– suchas MultivariateAnalysis, PCA,LDA,Correlation 

regression and analysis ofvariance 

3. FinancialanalysisusingClustering,HistogramandHeatMap 

4. Time-seriesanalysis–stockmarket 

5. Visualization ofvariousmassive dataset- Finance - Healthcare - Census- 

Geospatial 

6. VisualizationonStreamingdataset(Stockmarketdataset,weatherforecasting) 

7. Market-BasketDataanalysis-visualization 

8. Textvisualizationusingwebanalytics 

 

TEXTBOOKS: 

1. MatthewWard, GeorgesGrinstein and Daniel Keim, “Interactive Data 

Visualization Foundations, Techniques, Applications”, 2010. 

2. ColinWare,“InformationVisualizationPerceptionforDesign”,2ndedition, 

Margon Kaufmann Publishers, 2004. 

 

REFERENCEBOOKS: 

1. Robert Spence“Information visualization – Design for interaction”, Pearson 

Education, 2 nd Edition, 2007. 

2. Alexandru C.Telea, “Data Visualization: Principles and Practice,” A. K. 

Peters Ltd, 2008. 



 

SCRIPTINGLANGUAGESLAB 

(ProfessionalElective–III) 

 
B.Tech.IIIYearIISem. LTPC 

0021 

 

Prerequisites:AnyHighlevelprogramminglanguage(C,C++) 

 

CourseObjectives: 

ToUnderstand theconceptsof scripting languages fordeveloping web based 

projects 

TounderstandtheapplicationstheofRuby,TCL,Perlscriptinglanguages 

 

CourseOutcomes: 

Ability to understand the differences between Scripting languages and 

programming languages 

GainsomefluencyprogramminginRuby,Perl, TCL 

 

LISTOFEXPERIMENTS: 

1. Writea Rubyscriptto createa newstringwhichisn copiesof a givenstringwheren is a 

non-negative integer 

2. Write a Rubyscript which accept the radius of a circle fromthe user and compute 

the parameterand area. 

3. Write a Rubyscript which accept the usersfirst and last name and print them in 

reverseorder withaspacebetween them 

4. WriteaRubyscripttoacceptafilenamefromtheuserprinttheextensionofthat 

5. Write aRubyscripttofind thegreatestofthreenumbers 

6. WriteaRubyscripttoprintoddnumbersfrom10to1 

7. Write a Rubyscript tocheck twointegers andreturn true if one of them is 20 

otherwise return their sum 

8. WriteaRubyscripttochecktwotemperaturesandreturn trueifoneis lessthan 

0andtheother isgreaterthan100 

9. WriteaRubyscripttoprinttheelements ofagivenarray 

10. WriteaRubyprogramtoretrievethetotalmarkswheresubjectnameandmarks of a 

student stored in a hash 

11. WriteaTCLscripttofindthefactorialofanumber 

12. WriteaTCLscriptthatmultipliesthenumbersfrom1to10 

13. WriteaTCLscriptforsortingalistusingacomparisonfunction 

14. WriteaTCLscriptto(i)createalist(ii)appendelementstothelist(iii) 

Traversethelist(iv) Concatenatethe list 

15. WriteaTCLscripttocomparingthefilemodifiedtimes. 

16. Writea TCLscripttoCopyafileandtranslatetonative format. 



 

17. a)WriteaPerlscripttofindthelargestnumberamongthreenumbers. 

b) Writea Perlscriptto printthe multiplicationtablesfrom 1-10using 

subroutines. 

18. Write a Perl program toimplement the following list of 

manipulating unctions a) Shift 

b) Unshift 

c) Push 

 

19. a)Write aPerlscript tosubstituteaword,withanotherwordinastring. 

b) WriteaPerlscripttovalidateIPaddressandemailaddress. 

20. Write a Perl script to print the file in reverse order using command line 

arguments 

 

TEXTBOOKS: 

1. TheWorldofScriptingLanguages,DavidBarron,WileyPublications. 

2. RubyProgramminglanguagebyDavidFlanaganandYukihiroMatsumoto O’Reilly 

3. “Programming Ruby” The Pramatic Progammers guide by Dabve Thomas 

Second edition 

 

REFERENCEBOOKS: 

 

1. OpenSource WebDevelopmentwithLAMPusingLinuxApache,MySQL,Perl 

andPHP, J.LeeandB.Ware(AddisonWesley)PearsonEducation. 
2. PerlbyExample,E.Quigley,PearsonEducation. 
3. ProgrammingPerl,LarryWall,T.ChristiansenandJ.Orwant,O’Reilly,SPD. 

4. TclandtheTkToolkit,Ousterhout,PearsonEducation. 

5. PerlPower,J.P.Flynt,CengageLearning. 



 

 

MOBILEAPPLICATIONDEVELOPMENTLAB 

(ProfessionalElective–III) 

 
B.Tech.IIIYearIISem. LTPC 

0021 

CourseObjectives 

TolearnhowtodevelopApplicationsinanandroidenvironment. 

Tolearnhowtodevelopuserinterfaceapplications. 

TolearnhowtodevelopURLrelated applications. 

CourseOutcomes: 

Understandthe workingof AndroidOSPractically. Develop 

user interfaces. 

Develop,deployandmaintaintheAndroidApplications. 

 

LISTOFEXPERIMENTS: 

1. a)CreateanAndroidapplicationthatshowsHello+nameoftheuserandruniton an emulator. 

b) Create an application that takes the name from a textbox and shows hello 

messagealong with the name entered in the textbox,when the user clicks the 

OK button. 

2. Create a screen that hasinput boxes for User Name, Password,Address, Gender 

(radiobuttons formaleandfemale),Age(numeric),DateofBirth(Datepicker), 

State (Spinner) and aSubmit button. Onclicking the submit button, print all the data 

below the Submit Button.Use (a) LinearLayout (b) Relative Layoutand (c) Grid 

Layout or Table Layout. 

3. Developanapplicationthatshowsnamesasalistandonselectinganameit 

shouldshowthedetailsof the candidate onthe nextscreenwitha “Back” button. If 

thescreenisrotatedtolandscapemode(widthgreaterthanheight),thenthe 

screenshouldshowlistonleftfragmentanddetailsontherightfragmentinstead 

ofthesecondscreenwiththebackbutton.UseFragmenttransactionsand Rotation event 

listeners. 

4. Develop an application that uses a menu with 3 options for dialing a number, 

openinga website and to send an SMS.On selecting an option, the appropriate 

action should be invoked using intents. 

5. DevelopanapplicationthatinsertssomenotificationsintoNotificationareaand whenevera 

notification is inserted, it should show a toast with details ofthe notification. 

 

6. Create an application that uses a textfile to store usernamesand passwords (tab 

separatedfields and onerecordperline).Whentheuser submitsaloginname and 

passwordthroughascreen, thedetailsshouldbeverifiedwiththetextfiledataand 



 

ifthey match, showadialogsayingthatloginissuccessful.Otherwise,showthe dialog with a 

Login Failed message. 

 

7. Createa user registration application that stores the user details in a database 

table. 

 

8. Create adatabaseand auser table where thedetailsoflogin namesand passwords 

are stored.Insertsome namesand passwords initially.Nowthe 

login details entered by the user should be verifiedwiththedatabase andan 

appropriate dialog should be shownto the user. 

9. Create anadmin application forthe usertable, which showsallrecordsasalist and the 

admin can select anyrecord foredit ormodify. The results should be reflected in 

the table. 

10. Developanapplicationthatshowsallcontactsofthephonealongwithdetails 

likename,phonenumber,mobile numberetc. 

11. Create an application that saves user information like name, age, gender etc. in 

shared preference and retrieves them when the program restarts. 

12. Createan alarm that ringseverySunday at 8:00AM.Modify itto use a timepicker to 

set alarm time. 

TEXTBOOKS: 

1. Professional Android4ApplicationDevelopment, RetoMeier,Wiley India, 

(Wrox),2012. 

2. AndroidApplicationDevelopmentforJavaProgrammers,JamesCSheusi, Cengage, 

2013. 

 

REFERENCEBOOK: 

1. BeginningAndroid4ApplicationDevelopment,Wei-MengLee,WileyIndia 

(Wrox),2013. 



 

CRYPTOGRAPHYANDNETWORKSECURITYLAB 

(ProfessionalElective–III) 

 
B.Tech.IIIYearIISem. LTPC 

00 21 

CourseObjectives: 

 Explaintheobjectivesofinformationsecurity 

 Explaintheimportanceandapplicationofeachofconfidentiality,integrity,authenticationand availability 

 Understandvariouscryptographicalgorithms. 

CourseOutcomes: 

 Understandbasiccryptographicalgorithms,messageandweb authenticationandsecurityissues. 

 Identifyinformationsystemrequirementsforbothofthemsuchasclientandserver. 

 Understandthecurrentlegalissuestowardsinformationsecurity. 

ListofExperiments: 

1. Writea C programthat containsa string(charpointer)witha value‘Helloworld’. The 

program should XOReachcharacter in this string with 0anddisplay theresult. 

2. Writea C programthat containsa string(char pointer)witha value‘Helloworld’. The 

program should AND or and XOR each characterin this string with 127and display 

the result. 

3. Write a Java programto perform encryption and decryption using the following 

algorithms 

a. Ceasercipher 

b. Substitution cipher 

c. Hill Cipher 

4. WriteaC/JAVAprogramtoimplementtheDESalgorithmlogic. 

5. WriteaC/JAVAprogramtoimplementtheBlowfishalgorithmlogic. 

6. WriteaC/JAVAprogramtoimplementtheRijndaelalgorithm logic. 

7. Write the RC4logic in Java Using Javacryptography;encrypt the text “Hello 

world” using Blowfish. Create yourownkey using Java keytool. 

8. WriteaJavaprogramtoimplementtheRSAalgorithm. 

9. Implement the Diffie-Hellman KeyExchangemechanism using HTMLand 

JavaScript. 

10. CalculatethemessagedigestofatextusingtheSHA-1algorithminJAVA. 

11. CalculatethemessagedigestofatextusingtheMD5algorithminJAVA 

 

TEXTBOOKS: 

1. Cryptography andNetworkSecurity - Principles and Practice: William Stallings, 

Pearson Education, 6thEdition 

2. CryptographyandNetworkSecurity:AtulKahate,McGrawHill, 3rdEdition 



 

REFERNCEBOOKS: 

1. CryptographyandNetworkSecurity:C KShyamala, N Harini, Dr T R 

Padmanabhan, Wiley India, 1st Edition. 

2. Cryptography andNetworkSecurity: ForouzanMukhopadhyay, McGrawHill, 

3rd Edition 

3. InformationSecurity,Principles,andPractice:MarkStamp,WileyIndia. 

4. PrinciplesofComputerSecurity:WM.ArthurConklin,GregWhite,TMH 

5. IntroductiontoNetworkSecurity:NealKrawetz,CENGAGELearning 

6. NetworkSecurityandCryptography:BernardMenezes,CENGAGELearning 



 

LOGICALREASONING–II 
B.Tech.IIIYearIISem. LTPC 

0011 

 

QuantitativeAptitude 

1. Permutation and Combinations: Fundamental Principle of Counting,CountingMethods, 

Definition ofpermutation,Linear Permutations,Rank ofa word,CircularPermutations, 

DefinitionofCombinations,ProblemsonCombinations. 

2. Probability:DefinitionsofProbability, AdditionandMultiplication theorem.Deductions: 
Introduction,expressing different typesofstatementsusingVenndiagrams,Definitionof 
complimentarypairs,findingtheconclusionsusingVenndiagramsfortwoandmorestatements. 

 

3. Numbersystem:Classificationofnumbers,Divisibilityrules,Findingtheunitsdigit,Finding 

remaindersindivisionsinvolvinghigherpowers,LCMandHCFModels,Decimalfractions, 

Simplifications,SquareRoots& CubeRoots,SurdsandIndices. 

 

4. AllegationandMixture:Definitionofallegation,meanprice,rulesofallegationonquantityand cost 

price, diagrammatic explanation, removal andreplacement. 

 

LogicalReasoning: 

5. SittingArrangement:ProblemsonLineararrangement,ProblemsonCirculararrangement, 

ProblemsonDoubleline-up,ProblemsonSelections,problemsonComparisons.Codingand 

decoding:Codingusingsamesetofletters,Codingusingdifferentsetofletters,Codinginto a 

number Comparison &Elimination. 

 

6. Number and letter Series: Difference series, Product series, Squares series, Cubes series, 

Alternate series, Combination series, miscellaneous series, Place valuesof letters. 

 

7. Daysequence/Calendars:DefinitionofaLeap Year, FindingthenumberofOdd days, framing 

the year code for centuries,findingthe day of any random calendar date. 

 

8. Alphabet Test:Alphabeticalorder of verbs,letter-word problems,rule-detection, 

alphabetical quibble, word formation. 

 
9. Direction sense Test: Direction from the initial point: directions, cardinal directions, problems 

ondistances,problemsonclocks,problemsonangles,problemsonshadows 

 

10. Clocks: Finding the angle when the time is given, Finding the time when the angle is known, 

Relation betweenAngle, Minutes and Hours, Exceptional cases inclocks. 

 

11. Cubes:Basicsofacube,findingtheminimumnumberofcutswhenthenumberofidentical pieces 

are given,Findingthe maximum number of pieceswhencutsare given,Problemson painted 

cubesofsameanddifferent colours,Problemsoncuboids,Problemson painted cuboids, Problems 

on Dice. 



 

 

 

12. Data Sufficiency:Differentmodelsin DataSufficiency,ProblemsonDatasufficiency, 

Problemsondataredundancy.DataInterpretation:Problemsontabularform,Problemson 

LineGraphs,ProblemsonBarGraphs,ProblemsonPieCharts. 

 

TEXTBOOKS: 

 

1. AmodernapproachtoLogicalreasoning,RSAgarwal,S.ChandPublications,2013. 

2. QuantitativeAptitudeforCompetitiveExaminations,DineshKhattar.PearsonEducation,4 tho 

Edition, 2019. 

 

REFERENCEBOOKS: 

 

1. QuantitativeAptitudeandReasoning,R.V.Praveen,PHILearningPrivateLtd,2nd 

Edition, 2013. 

2. QuantitativeAptitudeforcompetitiveexaminations,AbhijithGuha,McGrawHill 

Education, 6th Edition, 2017. 

3. Analytical&LogicalReasoning,PeeyushBhardwaj,ArihantPublications,4thEdition, 

2015. 4. Logical Reasoning for the CAT,Arun Sharma, McGraw Hill Education, 2nd 

Edition2014. 

4. AModernApproachtoLogicalreasoning, RSAgarwal,S.Chandpublications,2013. 

5. QuantitativeAptitudeforCompetitiveexaminations,DineshKhattar,Pearson 

Education 4th Edition,2019. 



 

 

ENVIRONMENTALSCIENCE 

B.Tech.IIIYearIISem. LTPC 

300 0 

CourseObjectives: 

 Understandingtheimportanceofecologicalbalanceforsustainabledevelopment. 

 Understandingtheimpactsofdevelopmentalactivitiesandmitigationmeasures. 

 Understandingtheenvironmentalpoliciesandregulations 

 

CourseOutcomes: 

 Basedonthiscourse,theEngineeringgraduatewillunderstand/evaluate/developtechnologies on the 

basis of ecological principles and environmental regulations which in turnhelps in sustainable 

development 

 

UNIT-I 

Ecosystems:Definition, Scope, and Importance of ecosystem. Classification, 

structure, and function of an ecosystem, Food chains, food webs, and ecological 

pyramids. Flow of energy, Biogeochemical cycles, Bioaccumulation, 

Biomagnification, ecosystem value, services and carrying capacity, Field visits. 

 

UNIT-II 

Natural Resources: Classification of Resources: Living and Non-Living resources, 

water resources:use and over utilization of surface and ground water, floods and 

droughts, Dams: benefitsand problems.Mineral resources:use and exploitation, 

environmental effects of extracting and usingmineral resources,Land resources: 

Forest resources,Energy resources:growing energy needs, renewable and non- 

renewable energy sources, use of alternate energy source, case studies. 

 

UNIT-III 

Biodiversity and Biotic Resources:Introduction, Definition, genetic, species and 

ecosystem diversity. Value of biodiversity; consumptive use, productive use, social, 

ethical, aesthetic and optional values. India as a mega diversity nation, Hot spots of 

biodiversity.Fieldvisit.Threatstobiodiversity:habitatloss,poachingofwildlife,man- 

wildlife conflicts; conservation of biodiversity: In-Situ and Ex-situconservation. 

National Biodiversity act. 

 

UNIT-IV 

Environmental Pollution and Control Technologies: Environmental Pollution: 

Classification of pollution, AirPollution: Primary and secondarypollutants,Automobile 

and Industrial pollution,Ambient air quality standards. Water pollution: Sources and 

types of pollution, drinking water quality standards. Soil Pollution: Sources and types, 

Impactsofmodernagriculture,degradationofsoil.NoisePollution:SourcesandHealth 



 

hazards,standards,Solidwaste:MunicipalSolidWastemanagement,compositionand 

characteristics of e-Waste and its management.Pollution control technologies: 

Wastewater Treatment methods: Primary, secondary and Tertiary. 

Overview of air pollution control technologies, Concepts of bioremediation.Global 

Environmental Issues and Global Efforts: Climate change and impacts on human 

environment. Ozone depletion and Ozone depleting substances (ODS). Deforestation 

and desertification. International conventions / Protocols: Earth summit, Kyoto 

protocol, and Montréal Protocol. NAPCC-GoI Initiatives. 

 

UNIT-V 

Environmental Policy, Legislation& EIA:Environmental Protection act, Legal 

aspects Air Act- 1981,Water Act, Forest Act, Wild life Act, Municipal solid waste 

management and handling rules, biomedicalwaste management and handling rules, 

hazardous waste management and handling rules. EIA: EIA structure, methods of 

baseline data acquisition. Overview on Impacts of air, water, biological and Socio- 

economical aspects. Strategies for risk assessment, Concepts of Environmental 

Management Plan(EMP).Towards Sustainable Future:Concept of Sustainable 

DevelopmentGoals,Populationanditsexplosion,CrazyConsumerism,Environmental 

Education, Urban Sprawl, Human health, Environmental Ethics, Concept of Green 

Building, Ecological Foot Print, Life Cycle assessment (LCA),Low carbon life style. 

 

TEXTBOOKS: 

1 Textbook ofEnvironmental Studies for Undergraduate Courses by Erach 

Bharucha forUniversity Grants Commission. 

2 EnvironmentalStudiesbyR.Rajagopalan,OxfordUniversityPress. 

 

REFERENCEBOOKS: 

1. EnvironmentalScience:towardsasustainablefuturebyRichardT.Wright. 

2008 PHL LearningPrivate Ltd. New Delhi. 

2. EnvironmentalEngineeringandsciencebyGilbertM.MastersandWendellP. Ela. 

2008 PHILearning Pvt. Ltd. 

3. EnvironmentalSciencebyDanielB.Botkin&EdwardA.Keller,WileyINDIA 
edition. 

4. EnvironmentalStudiesbyAnubhaKaushik,4th Edition,Newageinternational 

publishers. 

5. Textbook of Environmental Science and Technology- Dr. M. Anji Reddy2007, BS 

Publications. 

6. IntroductiontoEnvironmentalSciencebyY.Anjaneyulu,BS.Publications. 
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