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SavitribaiPhulePuneUniversity,Pune
Bachelorof Information Technology

ProgramEducationalObjectives

PEO1

Possesstrong fundamental conceptsin mathematics, science,engineeringand
Technologyto addresstechnologicalchallenges.

PEO2

Possessknowledge and skills in the field of Computer Scienceand Information
Technology for analyzing, designing and implementing complex engineering pro
of anydomainwith innovative approaches.

PEO3

Possessn attitude and aptitude for research,entrepreneurshipand higher
studiesin the field of ComputerScienceand Information Technology.

PEOA4

Havecommitment ethical practices,societalcontributions through communities
and life-long learning.

PEOS

Possess better communication, presentation, time management and teaork skillg
leading to responsible & competent professional sand will be able to addres
challengesn the field of IT at globallevel.

TE(Information Technology)Syllabus(2019 Course) 3
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ProgramOutcomes
Studentsareexpectedto know andbe abletog
Engineering | Anability to apply knowledge of mathematics, computing, science,
PO1 knowledge | engineeringandtechnology.
An ability to define a problem and provide a systematic solutionw
PO2 Problem the help of conducting experiments, analyzing the problem and
analysis interpreting the data.
Design / An ability to design,implement, and evaluate software or asoftware
PO3 Development /hqrdwgre systgm,comppnent,or processto meet desired need
ofSolutions switch in realistic constraints.
andupt Anability to identify, formulate, and provide essayschematicsolutions
PO4 Investigationof to complexengineering/Technology problems.
Complex
Problems
An ability to use the techniques, skills, and modern engineering
PO5 Modern Tool | tachnology tools, standard processes necessary for practice as
Usage professional.
An ability to apply mathematical foundations, algorithmic principle
The Engineer and computer science theory in the modeling and designcomputer-
PO6 andSociety | basedsystemswith necessaryonstraintsand assumptions.
_ An ability to analyze and provide solutiorior the local and globa
PO7 Environment | iypact of information technology on individuals, organizatiorsnd
and | gociety.
Sustainability
An ability to understand professional, ethical, legal, security and
PO8 Ethics socialssuesand responsibilities.
Individual and | Anability to function effectively asan individual or asateam member
PO9 TeamWork | to accomplisha desiredgoal(s).
An ability to engage in lifdong learning and continuing profession
Communication| development to cope up with fast changes in the technologies /to
PO10 Skills with the help of electives, profession along animations and extra-
curricularactivities.
. An ability to communicate effectively inengineering community a
Project large by means of effective presentations, report writing, paper
PO11 Manzazment publications,demonstrations.
Finance
_ An ability to understand engineering, management, financial
PO12 Life-long aspectsperformance,optimizationsandtime complexitynecessary
Learning for professional practice.

TE (Information Technology)Syllabus(2019 Course)
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ProgramSpecificOutcomes(PSO)

Agraduateof the Information TechnologyProgramwill demonstrate-

An ability to apply the theoretical concepts and practical knowledge of Informe
PSO1 Technologyin analysis, design, development and management of informatior
processingsystemsand applicationsin the interdisciplinarydomain.

An ability to analyze a problem, and identify and define the computing
PSO2 infrastructure and operations requirements appropriate to its solution. IT
graduatesshouldbe ableto work on large-scalecomputingsystems.

Anunderstandingof professional,business and businegwocessesethical, legal,
PSO3 securityandsocialissuesand responsibilities.

Practice communication and decisiemaking skills through the use of approprial
PSO4 technologyandbereadyfor professionalresponsibilities.

TE (Information Technology)Syllabus(2019 Course)
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SavitribaiPhulePuneUniversity
Third Yearof Information Technology(2019 course)
(With effect from AcademicYear2021-22)

314445A Designand Analysisof Algorithm
314445B AdvancedDatabaseand ManagementSystem
314445CDesignThinking
314445D Internet of Things
LaboratoryPracticel:
Assignmentrom MachineLearningand Electivel

Languagelll)

314450ABankingandInsurance
314450BStartupEcosystems
314450CForeignLanguage(Japanese

SemesterV
Course Teaching
Code CourseName Scheme | ExaminationSchemeandMarks| CreditScheme
(Hours/week)
> 8 = § §| B 8 | ¢ 8 = =
s 55| 2 ¢ 2|5 F E| 2% 5 E
c| 8 S| 2| 28| E| 8O Rl 85k
Flal F| S| W oo 4 al F
314441| Theoryof Computation| 03 | - | - |30 70| - | - | - 100 3| -|-|3
314442| OperatingSystems 03| -] -130| 70 - -|-]12100 ]3| -|-1]3
314443| MachinelLearning 03| -] -130| 70 - -|-]100 (3| -|-1]3
Human Computer 03| -] -130] 70 - -1 -1100| 3| -| -3
314444| Interaction
314445| Electivel 03| -] -130| 70 - - -1100 | 3| - | -
314446| OperatingSystemd.ab | - | 04| - | - - 25125 - | 60 | - | 2] -|2
314447 Human Computer - 102 - | - - - 50| 50 | - |1 1
Interaction- Lab
314448| LaboratoryPracticel - 104) - | - - 25 |25 50 | - | 2| -2
314449| Seminar - |01 - | - - 50 | -| - 50 |-]1|-|1
314450| AuditCourseb - - - - - - - - - - - - -
TotalCredit | 15/06| - | 21
Total | 15(11| - | 150| 350 | 100|50|50| 700 | 15|06| - |21
Abbreviations: TH:Theory, TW:TermWork, PR:Practical, OR:Oral , TUT:Tutorial
Electivel: Audit Courseb:

Note: Studentsof T.E (Information Technology)anopt anyone of the audit coursefrom the list of
audit coursesprescribed byBoS (InformationTechnology)
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SavitribaiPhulePuneUniversity
Third Yearof Information Technology(2019Course)
(With effect from AcademicYear2021-22)

Assignmentsrom Web Application Developmentand Electivell.

SemesterVI
Teaching
Course CourseName SIS ExaminationSchemeand Marks| CreditScheme
Code (Hours/
week)
ol | =| E| E] = | ® o| Bl =
S| 21 €| 8 8§ =| 2w =B 5 & L=
ol Q| 8| 2 5 Sl o| ol €| &|o
ol 8| 5| B 2| E| @8 O | @ S| 5|F
e T I o s~ L |CI_.) o 4| a|
ComputerNetworks&
314451 56 curity 03| - | -|30 70| - | -| -] 100] 03 03
314457 [PatasciencandBig | o0 | gq) 79| . | | .| 100] 03 03
DataAnalytics
Web Application i
314453 Development 03| - | -|30] 70 - -| -] 100 03 03
314454 |Electivell 03| - | -|30| 70 - -| -] 100 03 03
314455 |Internship -1 04 - | - - | 100| -| - | 100 04 04
ComputerNetworks& i
314456 SecurityLab -1 04| - | - - 25| - [ 50| 75 02 0Z
314457 |DS& BDALab -1 02| -| - - 25|25/ -| 50 01 01
314458 |[LaboratoryPracticell -1 04 - | - - 50 | 25| -| 75 02 02
314459 |Audit Course6 - - - - - - - - - - -] - -
Total | 12| 09| - |21
Total | 12| 14 | - | 120, 280| 200| 50| 50| 700 | 12| 09| - |21
Abbreviations: TH:Theory, TW:TermWork, PR:Practical, OR:Oral, TUT:Tutorial
Electivell: Audit Courses:
314454A Artificial Intelligence 314459A Greenand UnconventionalEnergy
314454B CyberSecurity 3144598 Leadershipand PersonalityDevelopment
314454GCloudComputing 314459C ForeignLanguageJapanesd.anguagelV)
314454D SoftwareModeling andDesign
LaboratoryPracticell:

Note: Studentsof T.E.(Information Technologyanopt anyone of the audit coursefrom the list of
audit coursesprescribedby BoS (Informationfechnology)
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Savitribai PhulePuneUniversity, Pune
ThirdYearinformation Technology(2019Course)
314441 :Theoryof Computation

Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH): 3hrs/week : Mid_Semester. 30 Marks
03Credits End_Semester 70 Marks

PrerequisiteCourses

1. DiscreteStructures.
2. Datastructures.

CompanionCoursegif any: NA
CourseObjectives:

1. Toknowthe applicabilityof the modelof computationto different problems.
2. To understandin detail the relationshipamongformal languagesformal grammarsand

automata.
3. To learnthe designof Finite Automata,PushdownAutomataand TuringMachinefor processing

of formallanguages.
4. Tostudythe theory of computabilityandcomplexityfor algorithm design.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1:Construcffinite automataandits variantsto solvecomputingproblems.

CO2Write regularexpressionsor the regularlanguagesndfinite automata.

COa3:ldentify types of grammar, design and simplify Context Free Grammar.

CO4.Construct PushdowAutomata machine fothe Context Free Language.

CO5:DesignandanalyzeTuringmachinedor formal languages.

CO6Understanddecidableandundecidableproblems analyzecomplexityclasses.
COURSEONTENTS

Unit| | FINITRAUTOMATA | (06hrs)

BasicConceptsSymbolsStringsLanguagek-ormalLanguage.
Finite Automata (FA)Formal definition and notations for FSM, Concept of state transition dig
andtransitiontable for FA,Constructiorof DFANFANFAwith epsilonmoves.Conversiorof NFAwith
epsilon moves tdNFA, Conversion of NFA to DFA, and Conversion of NFA with epsilon moves

Minimizationof FA,Equivalence oFAsand Applicationsof FA.
Finite State Machine with output:Moore and Mealy machines Definition, Construction, Inte

Conversion.
Mappingof CourseOutcomes |CO1
for Unit |

Unit I REGULARXPRESSIONSD LANGUAGE| ( 06 hrs)
Regular Expressions (RBE)efinition and Identities of RE, Operators of RE, Equivalence of two
expressionskquivalencef regularexpressiongndregularlanguagegRL) Conversiorof REo FAusin
direct method, Conversionof FAto REusing! NXR Stiye@ém, Pumpinglemma for RLs,Closur

JINOH

propertiesof RLs, Applicationsf RegulaiExpressions.
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Mappingof CourseOutcomesfor  |[CO2
Unit 11

Unit 111 CONTEXAFREEGRAMMARANDLANGUAG (O6hrs)

Grammar Introduction and representation, Chomsky Hierarchy, Formal definition of Regular
Grammar(RG), ConversionsRGo RLGRLGo LRGRGto FA,FAto RG.

Context Free Grammar (CF®efinition of CFG, Derivation tree, sentential forms, Leftmost and
Rightmostderivations AmbiguousGrammarand unambiguouggrammar,ContextFreeLanguage
(CFL).

GrammarSimplification, Normal forms: ChomskyNormalForm,GreibachNormalForm.Closure
propertiesof CFLPumping lemmdor CFL.

Mappingof CourseOutcomes Co3
for Unit Il

. PUSHDOWNRUTOMATAANDPOST
Unit IV MACHINE (O6hrs)

Pushdown Automata(PDA) Introduction and formal definition of PDAConstruction ofTransitio
diagram and Transition table for PDA, Instantaneous Description of PDA, Equivalence of Acce
FinalState& Emptystack,DeterministicPDAandNondeterministidc®DA ContextFreeLanguagend PD
Conversiorof CFG t®DAandPDAIo CFG.

PostMachine(PM):Definitionand constructiorof PostMachine.

Mappingof CourseOutcomesfor  |CO4
Unit IV

Unit V TURINGIACHINE (06hrs )

Turing Machine (TM) Formal definition of a Turing machine, Design of Turing machesants ¢
Turing MachinesDeterministic TM, Nondeterministic TM, Mutdpe TM, Universal Turing Machi
Halting problem of TM , ChurchTuringthesis,RecursiveLanguagesnd RecursivelyEnumerable
Languages?ostCorrespondenc@roblem.

Mappingof Course CO5
Outcomesfor UnitV

Unit VI COMPUTATIONALIOMPLEXITY | (O6hrs)

Decidability: Decidable problems concerning regular languages,Decidable problems concerning
contextfree languagestn-decidability.

Computational ComplexityMeasuring Complexity, The Class P, Examples of problems in P, Tl
NP,andExample®f problemsin NP,ReducibilityMappingReducibility PolynomiallimeReductionand
NPCompletenessSatisfiability Problem, NPCompletenesof the SATProblem,

NormalFormsfor BooleanExpressiong, 2 2 the&o@m,Node-CoverProblem.

TE (Information Technology)Syllabus(2019 Course)
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Mapping of CourseOutcomes CcOo6
for Unit VI

TextBooks:

1.

2.

John C. Martin, Introduction to Language and Theoi@ahputation, TMH, '3 Edition,
ISBN978-0070660489.

VivekKulkarni,Theoryof Computation,OxfordUniversity Press,ISBN
13:9780198084587.

ReferenceBooks:

a s

John EHopcroft, RajeeWotwani, JeffreyD.Ullman Introductionto AutomataTheory
Languages an@omputation AddisorWesley,|ISBND-201-441241.

K.L.AMlishra,N. Chandrasekararfheoryof ComputerScience Automata,Languageand
Computation PrenticeHallIndia,2nd Edition.

Michael Sipser, Introductioto the Theoryof Computation, CENGAGE Learn8ig,
EditionISBN 13:97881-31525296.

DanielCoheng L y i N2tR@amputer2 i S 2 \Miley& Sons)SBND7881265133454.
KaviMahesha ¢ K SoPQedputation:AProblemSolving LILINE WilByKdndia,
ISBN1081265331106.

E Books/ E LearningReferences

1.
2.

https://cglab.ca/~michiel/TheoryOfComputation/TheoryOfComputation.pdf
https://theory.cs.princeton.edu/complexity/book.pdf

NPTEVideolecturelink :
1. https://nptel.ac.in/courses/106/104/106104148/
2. https://nptel.ac.in/courses/106/104/106104028/

Curriculumfor ThirdYearof Information Technology(2019Course)Savitribai PhulePuneUniversity
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SavitribaiPhulePuneUniversity, Pune
Third Year Information Technology(2019 Course)
314442:OperatingSystems

Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH): 3hrs/week 03Credits Mid_Semester. 30 Marks
End_Semester 70 Marks

PrerequisiteCourses

1. ComputerOrganizatiorand Architecture
2. Fundamentalef DataStructures

CompanionCoursegif any: NA
CourseObjectives:
Tointroduce basiconceptsandfunctionsof modernoperatingsystems.

Tounderstandhe conceptof processthread managementindscheduling.
Tolearnthe conceptof concurrencycontrol.
TostudyvariousMemoryManagementechniques.

Toknowthe conceptof I/O andFilemanagement.

. Tolearnconceptof systemsoftware.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1Explairthe role of Modern Operating Systems.

CO2Applythe conceptsof processandthreadscheduling.

COa3:lllustrate the concept of processsynchronization,mutual exclusionand the
deadlock.

CO4:1mplementthe concepts of various memory management techniques.
CO5:Makeuseof conceptof I/O managementndFilesystem.

CO6Understandmportanceof Systensoftware.
COURSEONTENTS

Unit OVERVIEWFOPERATINGYSTEM | (O6hrs)

Operating System Objectives and FunctignEhe Evolution of Operating Systems, Developn
Leadingo Modern OperatingSystemsVirtual Machines Introductionto LinuxOS BASHshellscripting

Basicshellcommands.

o0 rwN P

Mappingof CourseOutcomes |CO1
for Unit|

Unit| PROCESBANAGEMENT | ( 06 hrs)

ProcessConcepif a ProcessProcessStates ProcesDdescriptionProcesontrol
Threads:Processeand Threads Conceptof Multithreading, Typesof Threads,Threadprogramming

Using Pthreads.
SchedulingTypesof SchedulingSchedulingAlgorithms,First ComeFirst Served ShortestJobFirst,

Priority,RoundRobin

TE (Information Technology)Syllabus(2019 Course)
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Mappingof CourseOutcomes
for Unitll

CO2

Unit Il

CONCURRENC®YNTROL | (06hrs)

Process/threadSynchronizationand Mutual Exclusion:Principlesof ConcurrencyRequirementgor
Mutual ExclusionMutual Exclusion: Operatin§ystemSupport(SemaphoreandMutex).

Classical synchronization problemReaders/Writers Problem, Producer and Consumer problem,
Inter-processcommunication(Pipes SharedMemory).

Deadlock:Principlesof DeadlockDeadlockModeling,and Strategiedo dealwith deadlock:Prevention,
AvoidancePetectionandRecoveryExampleDiningPhilosopher®roblem/ . Iy | Agsdhan.

Mappingof CourseQutcomes
for Unitlll

CO3

Unit IV

MEMORYANAGEMENT | (06hrs )

frames,Thrashing

Memory Management:MemoryManagemenRequirementsMemory Partitioning: FixedPartitioning,
DynamidPartitioning, Buddy SysterRelocationPaging, Pageble structure, Segmentation
Virtual Memory: Background DemandPaging,PageReplacemen{FIFO LRU,Optimal), Allocation of

Mappingof CourseOutcomes
for Unit IV

CO4

UnitV

INPUT/OUTPUANDFILEMANAGEMENT (06hrs)

I/0 Management andDiskSchedulingi/O Devices, Organizatiaf the 1/0 Function, I/0O Buffering,
DiskSchedulindFIFOSSTFSCANGSCANL.OOKGLOOK).

File ManagementOverviewFiles and File Systems, File structure. File Organization and Access,
Directories FileSharingRecordBlocking Secondary Storagdanagement.

Mappingof CourseOutcomes
for UnitV

CO5

Unit VI

SYSTEMSOFTWARANDITSIMPORTAN C‘ (06hrs)

structureof Assemblers.

Needof SystenSoftware studyof variouscomponentsof systemsoftware.
AssemblersElements of Assembly Language Programming, A simple Assembly Scheme and pg

Introduction to compilers:Phasestructureof Compilerandentire compilationprocesslintroductionto
Macro processorsMacro Definition and call, Macro ExpansiorLoadersand Linkers.GeneralLoader
SchemeSubroutinelinkagesiRelocatiorandlinkingLinkagesRelocationandlinking

Mapping of CourseOutcomes
for Unit VI

CO6

TextBooks:

Edition,2014)SBNwv n Y

1. William StallingsOperatingSysteminternalsand DesignPrinciplesPrenticeHall,8th

2. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System Concepts, Jok
& Sons ,Inc., 9th Edition,2012, ISBN-97BL8-063330

3. D. M. Dhamdherea { & a
13:9780-07-4635797, SecondRevised Edition.

3 @Prégrainmingand Operating{ & & G STstaMc&rawHill, ISBN

N Mo olSBNIBPT80133805918

TE(Information Technology)Syllabus(2019 Course) 13
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ReferencaBooks:

1. TomAdelsteinand Bill LubanovicLinuxSystemAdministration,h Q w Sviediaf ISBN10:
0596009526|SBN13: 9780596009526.

2. HarveyM. Deitel, OperatingSystemsPrenticeHall, ISBN10: 0131828274)SBN13: 978
0131828278.

3. ThomaswW. Doeppner,OperatingSystemin depth: Designand ProgrammingWILEYISBN978-0-

471-687238.

MendelCooper AdvancedShellScripting LinuxDocumentationProject.

AndrewS.Tanenbaum& HerbertBos,Modern OperatingSystem PearsonSBN13:

9780133592221, 4th Edition.

6. J.J. Donovan, Systems Programming, Mc&iawISBN 13:978-07-4604823,
Indian Edition.

ok

E- Books /E LearningReferences

Elearningreferences:

1. https://repository.dinus.ac.id/docs/ajar/Operating _System.pdf
NPTEVkideolecturelink:

1. https://nptel.ac.in/courses/106/102/106102132/#

2. https://nptel.ac.in/courses/106/106/106106144/

TE (Information Technology)Syllabus(2019 Course)
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314443:MachinelLearning

Teachingscheme: CreditScheme: ExaminationScheme:
Mid_Semester. 30 Marks

Theory(TH):3hrs/week : -
L, 03Credits End_Semester70Marks

PrerequisiteCourses

1. Basics ofStatistic2. LinearAlgebra3. Calculugt. Probability
CompanionCourse

1. ArtificialIntelligence2. DeepLearning

CourseObjectives:
1. Tounderstandhe basicconceptsof machine learningindapplythem for the variousproblems.

2. Tolearnvariousmachinelearningtypesanduseit for the variousmachinelearningtasks.
3. Tooptimizethe machinelearningmodelandgeneralizet.

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1:Apply basicconceptsof machinelearning and different types of machinelearningalgorithms.

CO2:Differentiate various regression techniques and evaluate their performance.
CO3:Compardifferent typesof classificatiormodelsandtheir relevantapplication.
COdillustratethe tree-basedandprobabilisticmachinelearningalgorithms.

COb5ldentify different unsupervisedearning algorithmsfor the relatedreakworld problems.

CO6:Applyfundamentalconceptsof ANN.

COURSEONTENTS
Unit | INTRODUCTION TO MACHINE LEARN (06 hrs)

Introduction: What is Machine Learning, Definition, Real life applicatibearning Task®escriptive an(
Predictive TasksTypes of Learning: Supervised Learning Unsupervissatning, Servbupervise(
Learning, Reinforcement Learning.
Features Types of Data (Qualitative and Quantitati&gales of Measurement (Nominal, Ordinal, Inter
Ratio), Concept of Featurdeature construction, Feature Selection and Transformationrs€ of
Dimensionality.
Dataset PreparationTraining Vs. Testing Dataset, Dataset Validation Techngdesd-out, k-fold Cros
validation, Leav®neOut Cross/alidation (LOOCYV).
Mappingof CourseOutcomes |CO1

for Unit|

Unit Il CLASSIFICATION (06 hrs)

TE(Information Technology)Syllabus(2019 Course) 15
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Binary ClassificationLinear Classification model, Performance Evaluat©onfusion Matrix, Accura
Precision, RecalROC Curves;Measure

Multi -class Classification:Model, Performance Evaluation Metrics Perclass Precision and PElas
Recall, weighted average precision and reeaaith example, Handling more than two classes, Multiq
Classification technique®ne vs One, One vs Rest

Linear Models Introduction, Linear Support Vector Machines (SVM)Introduction, Soft Margin SVN
Introduction to variousSVM Kernel to handle ndmear data¢ RBF, Gaussian, Polynomial, Sigmoid.

Logistic RegressiogModel, Cost Function.

Mapping of Course CO2

Outcomesfor Unit Il
Unit 111 REGRESSION (06 hrs)

Regression:Introduction, Univariate Regression LeastSquare Method, Model Representation, C
Functions: MSE, MAE;Sguare, Performance Evaluation, Optimization of Simple Linear Regressi
Gradient DescentExample. Estimating the values of the regressimefficients

Multivariate RegressionModel Representation

Introduction to Polynomial RegressiorseneralizationOverfitting Vs. Underfitting, Bias Vs. Variance

Mapping of Course CO3
Outcomesfor Unit Il
Unit IV TREE BASED ARBOBABILISTIC MODE (06 hrs)

Tree Based ModelDecision Tree Concepts and Terminologies, Impurity Measw@i Index,
Information gain, Entropy, Tree Prunid®3/C4.5, Advantages and Limitations
Probabilistic Models ConditionaProbability and Bayes Theorem, Naive Bayes Classifier, Bayesian

for Learning and Inferencing.

Mapping of Course CO4
Outcomes for Unit IV
Unit V DISTANCE AND RULE BASED MODE (06 hrs)

Distance Based ModeldDistance MetricgEuclidean, Manhattan, Hamming, Minkowski Distance Me
Neighbors and Examplek;Nearest Neighboufor Classificatiorand RegressiorClustering as Learni
task: K-means clustering Algorithswith example, kmedoid algorithmwith example, Hierarchig
ClusteringDivisiveDendrogram for hierarchical clusteringerformance Measures

Association Rule Mining:Introduction, Rule learning for subgroup discoverppriori Algorithm
Performance MeasuresSupport, Confidence, Lift.

Mapping of Course
Outcomes for Unit V C05

Unit VI INTRODUCTION TO ARTIFICIAL NEUJ (6 hrs)
NETWORK

TE(Information Technology)Syllabus(2019 Course) 16
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Perceptron LearningBiological Neuron, Introductioto ANN McCulloch Pittdeuron, Perceptromnd itg
Learning Algorithm, Sigmoid Neuron, Activation Functidiash,RelLu

Multi-layer Perceptron Modeg Introduction,Learningparameters Weight and Bias, Loss functidviean
Square Error

Introduction to Deep Learning

Mapping of Course CO6
Outcomes for Unit VI

TextBooks:

1. EthemAlpaydin|ntroductionto MachineLearningPHI2nd Edition-2013

2. PeterFlach: Machind.earningThe Art and Scienceof Algorithmsthat Make Senseof Data,
CambridgeJniversity Pres€dition2012.

3. Hastie,TibshiraniFriedmanintroductionto StatisticaMachineLearningwith Applicationsn R,
Springer2nd Edition2012

4. TomM. Mitchell, MachineLearning,1997,McGrawHIill, First Edition

ReferenceBooks:

1. C.M.Bishop:PatternRecognitiorandMachineLearningSpringerlst Edition2013.

2. lan H Witten, Eibe Frank,Mark A Hall: Data Mining, Practical Machine LearningTools and
TechniquesElsevier3rd Edition

3. KevinPMurphy:MachineLearningg AProbabilistidPerspectiveMIT PressAugust2012.

4. ParagKulkarni:Reinforcementand Systematidvlachine Learningfor DecisionMaking, Wiley
IEEEPressEditionJuly2012.

5. ShalevShwartz S., Bebavid S., Understanding Machine Learning: From Theofygarithms,
CUP2014

6. JackZuradaintroductionto ArtificialNeuralSystemsPWSPublishingCo.Boston, 2002

E Books /E LearningReferences

1. Introductionto MachineLearning https://nptel.ac.in/courses/106/106/106106139/

2. MachineLearninghttps://nptel.ac.in/courses/106/106/106106202/

3. MachineLearningor SciencendEngineeringpplications:
https://nptel.ac.in/courses/106/106/106106198/

4. Introductionto Machine Learningattps://nptel.ac.in/courses/106/105/106105152

5. DeeplLearning(Partl): https://nptel.ac.in/courses/106/106/106106184/

6. DeepLearninghttps://onlinecourses.nptel.ac.in/nocl9 cs54/preview

7. NaiveBayedrom Scratchhttps://courses.analyticsvidhyaom/courses/naivebayes

8. Getting Started with Neural Networkisttps://courses.analyticsvidhya.com/courses/gettistarted
with-neuralnetworks

9. MachineLearning; Offeredby StanfordOnline- https://www.coursera.org/learn/machindearning

TE(Information Technology)Syllabus(2019 Course) 17
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Savitribai PhulePuneUniversity, Pune

Third Year Information Technology(2019 Course)

314444:HumanComputerinteraction
Teachingscheme: CreditScheme: ExaminationScheme:

Theory(TH): 3hrs/week Mid_Semester. 30 Marks
End_Semester 70Marks

03Credits

PrerequisiteCourses

1. ProblemSolvingand ObjectOrientedTechnologies
CourseObjectives:
Tointroduceto the field of humancomputerinteractionstudy.
Togainanunderstandingof the humanpart of humancomputerinteractions.
Tolearnto do designandevaluateeffectivehumancomputerinteractions.
TostudyHCImodelsandtheories.
TounderstandHCldesignprocesses.
. ToapplyHClto reallife usecases.
CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1Explainmportanceof HCIstudyandprinciplesof usercentereddesign(UCDppproach.
CO2Developunderstandingpf humanfactorsin HCldesign.
CO3Developunderstandingof models paradigmsand contextof interactions.
CO4DesigreffectiveuserinterfacesfollowingastructuredandorganizedJCDprocess.

o v A ®N PR

COS5Evaluateusabilityof auserinterfacedesign.
CO6Applycognitivemodelsfor predictinghumancomputerinteractions.

COURSEONTENTS

Unit| INTRODUCTION (06hrs)
Whatis HCI? Disciplinesnvolvedin HCI,WhyHClstudyis important? The psychologyof everydaythings
DonaldA.Norman,Principlesof HCIUsercenteredDesignMeasurableHumanfactors.

Mappingof CourseOutcomes |CO1
for Unit |

: UNDERSTANDINGIEHUMANand HUMAN
Unitll (O6hrs)
INTERACTION

Input-output channels Human memory, Human emotions, Individual differences, Psycholog)
Ergonomics, Human errors, Models of interaction, Paradignistefactions, Interaction styles,
Interactivity, Contextof interaction,Userexperience.
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Mappingof CourseOutcomes |CO2
for Unitll

Unit Il HCIMODEL&NDTHEORIES ‘ (06hrs)

UserProfiles categorizatiorof users,Goalandtaskhierarchymodel, Linguistianodel,Physicanddevicg
Y2RSta> Dha{X b2NXIyQa 1 &aidlF3S Y2RSt> /23yA
taskanalysisPiagrammatiadialogdesignnotations.

Mappingof CourseQutcomes |CO3
for Unit Il

Unit IV DESIGRROCESS | (06hrs )
DesignRules: Principleghat supportusability,Desigrstandards DesignGuidelinesWhat isinteraction
design?, The software design process, User focus, Scenarios,Navigation Design, Screen Design,
PrototypingtechniquesWire-Framing Understandinghe Ul Layerandlts ExecutionFrameworkModel
View-Controller(MVC) Framework

Mappingof CourseOutcomes |CO4
for Unit IV

. H IDELINESNDEVALUATION
UnitV cicu UATIO (06hrs)
TECHNIQUES

Using toolkits, User interface managementsystem (UIMS), Goals of evaluation, Categorizationof
Evaluation techniques, Choosimgn EvaluationMethod. DECIDE, Heuristievaluation,cognitive walk
through,Usability testing

Mappingof CourseQutcomes |CO5
for UnitV

Unit VI FUTURERENDS (06hrs)

Ubiquitous Computing Designthinking, Findingthings on web, AugmentedReality, Virtual Reality,
Challenge#n designingnterfacesfor smarthomes,smartdevices handhelddevices smartwrist watch,
Futureof HCI

Mapping of CourseOutcomes |CO6

for Unit VI

TextBooks:

AlanDix(2008).HumanComputernteraction.PearsorEducation]SBND78-81-317-17035.
BenShneidermanCatherinePlaisantMaxineCohenStevenlacob$29August2013).

3. Designing The Usémterface: Strategies for Effective Hum&@omputer Interaction. Pearson
EducationLimited.ISBN978-1-292-0370%1.

=
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ReferencaBooks:

no

. Gerard Jounghyun Kim (20 March 2015). Hug@omputer Interaction: Fundamentals and

PracticeCR®ressISBND78-1-482233902.

DonaldA.Norman(2013).TheDesigrof EverydaylrhingsBasidBBooksISBND78-0-465-072996.
JeffJohnson(17 December2013).Designingwith the Mind in Mind: SimpleGuideto
UnderstandindJserinterfaceDesignGuidelinesElsevierISBND78-0-12-4115569.
AlanCooper;RobertReimannpPavidCronin;ChristophemMNoesse(13August2014).
AboutFaceTheEssentialef InteractionDesignWiley.ISBND78-1-118-766583.
AlanCooper(1Januaryl999).Thelnmatesarerunningthe Asylum{ I Y Qa @
ISBND78-0-672-316494.

JohnM. Carroll(21May2003).HCIModels, Theoriesand FrameworksTowarda
MultidisciplinaryscienceMorganKaufmannISBN978-0-08-0491417.

Alan Cooper,Robert Reimann,David Cronin, ChristopherNoessel About Face:The Essentialof
InterfaceDesignWileyIndia,ISBN: 9788126559718,4Hd

RogersSharp Preece]nteractionDesignBeyondHumanComputerinteraction,WileyIndia,
ISBN:119788126544912,3ed

Wilbert O.Galitz,TheEssentiaGuideto userinterfaceDesignWileyIndia,ISBN9788126502806

E Books/ E LearningReferences:

=

http://hcibib.org/

Andriod Design Guidelines
https://developer.android.com/guide/practices/ui_guidelines/index.html

iOS Human Interface Guideline$ttps://developer.apple.com/ios/humatinterfaceguidelines/
overview/desigrprinciples/

MacO3HumaninterfaceGuidelines---
https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/OSX
HIGuidelines/

www.baddesigns.com
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314445(A) Elective-l : Designand Analysisof Algorithm
Teachingscheme: CreditScheme: ExaminationScheme:

Theory(TH): 3hrs/week Mid_Semester. 30 Marks
End_Semester 70 Marks

03Credits

PrerequisiteCourses

1. DataStructuresandAlgorithms.

2. DiscreteStructures.

3. Basianathematicsinduction,probabilitytheory,logarithms.
CourseObjectives:

1. Tounderstandthe problemsolvingandproblemclassification.

2. Toknowthe basicof computationalcomplexity analysis ofariousalgorithms.

3. To providestudentswith foundationsto dealwith a variety of computationalproblemsusing

different designstrategies.

4. Toselectappropriatealgorithmdesignstrategiesto solverealworld problems.

5. Tounderstandthe conceptof nondeterministigpolynomialalgorithms.
CourseOutcomes:

Oncompletionof the course studentswill be abletog
CO1Calculatecomputationalcomplexityusingasymptoticnotationsfor variousalgorithms.

CO2:Apply Divide & Conquer as well as Greedy approach to design algorithms.
CO3:.Understandandanalyzeoptimizationproblems usinglynamicprogramming.
COd4illlustratedifferent problemsusingBacktracking.
CO5 Compardifferent methodsof BranchandBoundstrategy.
CO6ClassifyP,NP,NRcomplete,NRHardproblems.

COURSEONTENTS

Unit | INTRODUCTION (O7hrs)
Proof Technigues:Contradiction,Mathematical Induction, Direct proofs, Proof by counter example,
Proofby contraposition.
Analysisof Algorithm: Efficiency Analysisramework,asymptoticnotations¢ big O,theta and
omega.
Analysisof Non-recursiveand recursivealgorithms: SolvingRecurrenceequationsusingMasters
theoremand Substitutionmethod.

Brute Ifo[cemethod: Introductionto Brute Forcemethod & Exhaustivesearch Brute Forcesolutionto
8lj dzS Syblalem.
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Mappingof CourseOutcomes (CO1
for Unit |

DIVIDEANDCONQUERNDGREEDY
METHOD

Divide& Conquer:Generaimethod,QuickSort¢ Worst,Bestandaveragecase Binarysearch FindingMax
Min, LargeintegerMultiplication (for allabovealgorithmsanalysido be donewith recurrence).

Greedy MethodDSY SN} f YSGK2R | YR OKIF NI O (Bdinh dagri compexit
5A21a0NrQa ! f32NRAGKYX CNIOGA2YLFf Yyl L& ®ilkersd
algorithmin transport network

Mappingof CourseQutcomes |CO1CO2
for Unitll

Unit I (O6hrs)

Unit 1l DYNAMI®ROGRAMMING | (06hrs)

Generalstrategy, Principleof optimality, 0/1 knapsackProblem,Coinchangemakingproblem, Bellman
FordAlgorithm,Multistage Graphproblem (usingForwardcomputation), TravellingSalesmarroblem

Mappingof CourseOutcomes |CO1C0O3
for Unit Il

Unit IV BACKTRACKING | (06hrs)
General method Recursive backtracking algorithm, Iterative backtracking meth@ueen problem,
Sumof subsetsGraphcoloring,0/1 Knapsackroblem.

Mappingof CourseOutcomes ([CO1C0O4
for Unit IV

UnitV BRANCHANDBOUND (06hrs)

The method Control abstractions for Least Cost Search, Bounding, FIFO branch and bound, LC b
bound, 0/1 Knapsack problem LC branch and bound and FIFO branch and bound solution, Tr
salespersomproblem LCbranchandbound

Mappingof CourseOutcomes |CO1CO5
for UnitV

Unit VI COMPUTATIONAIOMPLEXITY (O5hrs)
Non Deterministic algorithms The classes: P, NP, NP Complete, NP Hard, Satisfiability problem,
Proofsfor NPCompleteProblemsClique Vertex Cover
Mapping of CourseOutcomes |CO1CO6
for Unit VI

TextBooks:

1. Horowitzand SahaniFundamental®f computerAlgorithmsGalgotia] SBNB1-7371-612-9.
2. AnanylLevitin,Introductionto the Design& Analysif Algorithm,Pearson)SBNB1- 7758835-4.
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ReferencaBooks:

JonKleinberg, AlgorithnbesignPearson|SBN 0-321-295358

S.Sridhar Desigrand Analysiof Algorithms Oxford,ISBNLO: 0-19-8093691.

ThomadH Cormenand Charles E Leisersonintroductionto Algorithm,PHIISBN9788120340077
GillesBrassardPaulBratle,Fundamental®f Algorithms Pearson|SBND78-81-317-1244-3.

R.C.T. Lee,SSTseng,R C Chang,Y T Tsai,Introduction to Designand Analysisof Algorithms,A
Strategia@approach,TataMcGrawHill,ISBN13:9781-25-9025822. ISBN10: 1-259025829.
SteverSSkienaTheAlgorithmDesigrManual,Springer]SBND78-81-8489-865-1.

George T. Heineman, Gary Pollice, Stanley Selkow, Algorithms in a NutBlesdktép Quick
Referenceh Q w SISBNH789852133611.

8. MichaelT.GoodrichRobertoTamassiaAlgorithmDesignfFoundationsAnalysis anthternet

9. Exampleswileyindia,ISBN9788126509867

10. Rod Stephens, Essential Algorithms: A Practical Approacbrtgputer Algorithms, Wiley India,
ISBN9788126546138

a s wbdE

N o

TE (Information Technology)Syllabus(2019 Course) 23



Curriculumfor ThirdYearof Information Technology(2019Course)Savitribai PhulePuneUniversity

SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314445(B)Elective-l : AdvancedDatabaseéVlanagementSystem

Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH): 3hrs/week : Mid_Semester. 30 Marks
03Credits End_Semester 70 Marks

PrerequisiteCourses

1. DatabaseManagementSystem

CourseObjectives:

Tounderstandhe fundamentalconceptsof Relationabnd Objectoriented databases.
Tolearnandunderstandvarious Parallednd DistributedDatabaseéArchitecturesand Applications.
Tounderstandandapplythe basicconceptscategoriesandtools ofNoSQIDatabase.
TolearnandunderstandDatawarehouseand OLARArchitecturesand Applications.
Tolearndataminingarchitecture algorithms softwaretools andapplications.
Tolearnenhanceddatamodelsfor advancedlatabaseapplications.

S A

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1Differentiaterelationalandobject-orienteddatabases.

CO2lllustrate parallel& distributeddatabasearchitectures.

CO3Applyconceptof NoSQIDatabases.

CO4 Explain concepts diatawarehouseandOLARechnologies.
CO5Applydataminingalgorithmsand varioussoftwaretools.

CO6: Comprehengtmergingandenhanceddatamodelsfor advancedapplications.

COURSEONTENTS

REVIEVOFRELATIONARATAMODEIAND
RELATIONARATABASEONSTRAINTS
Relationalmodel concepts Relationamodel constraintsand relationaldatabaseschemaslUpdate
operations, anomalies, dealing with constraint violations, Types and violatbuesview of Object
Oriented Concepts, Objects, Basic properties. Advantagesamples, Abstract data types,
Encapsulationglasshierarchiespolymorphismexamples.

Unit| (06hrs)

Mappingof CourseOutcomes |CO1
for Unit|

Unitll PARALLEANDDISTRIBUTHDATABASES (O6hrs)
Introduction to Parallel Databases Architectures for parallel databases,Parallel query evaluatio
Parallelizing individual operations, Parallel query optimizationsoduction to distributed database
Distributed DBMS architectures, storing data in a Distributed DBMS, Distributed catalog mang
Distributed Query processing,Updating distributed data, Distributed transactions,
DistributedConcurrencgontrolandRecovery.
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Mapping of Course OutcomegCO2
for Unitll

Unit Il NOSQIDATABASES ‘ (06hrs)

Introduction, Overview, andHistory of NoSQLDatabases Thedefinition of FourTypesof NoSQL
DatabasesNoSQlKey/ValueDatabaseMongoDB,ColumnOriented Database:ApacheCassandra,
Comparisorof RelationabhndNoSQldatabasesNoSQldatabaseDevelopmentTools(Map
Reduce/HiveandProgrammind.anguage§XML/JSON)

Mapping of Course Outcomeg CO3
for Unit Il

Unit IV DATAWAREHOUSING (06hrs)

supportsystem,ViewsandDecisionsupport

Architecturesand componentsof datawarehouse Characteristicandlimitationsof datawarehouseData
warehouseschemaStar,Snowflake)OLAFArchitecture(ROLAP/MOLAP/HOLAIRjroductionto decisior

Mappingof CourseQutcomes |CO4
for Unit IV

UnitV DATAMINING (06hrs)

Introduction to DataMining, KDDsevenstep processArchitectureof datamining,Introductionto
predictiveanddescriptivealgorithms,Datamining softwareandapplications

Mappingof CourseOutcomes |CO5
for UnitV

Unit VI ENHANCEDATAMODEL$ORADVANCEI (06hrs)
APPLICATIONS

Genomedatamanagement.

Active database concepts and triggeffemporal, Spatial, and Deductive DatabasBssic concepts.
More RecentApplicationsMobile databasesMultimedia databases{zeographicalnformation Systems;

Mapping of CourseOutcomes |CO6
for Unit VI

TextBooks:

1. Silberschat#\., Korth H., Sudarsharfs, DatabaseSystemConcepts McGraw Hill Publication,
ISBNO-07-120413X,SixthEdition.

2. S.K. SinghDatabasesystemsConceptsDesigrand Application,PearsorPublication ISBN978
81-317-60925.

ReferenceBooks:

KristinaChodorowMichaelDirolf,& a 2 y 3 ZheDefihitiveD dzA R RévIPablicatidons
JiaweiHan,MichelineKamber JianPei,& 5 I Mining:Conceptsaind¢ S O K y AH|sewfera £ =
Mario Piattini,OscaDiazd | R @ | Bat@dad$erechnologyand5 S & Addlifiébook.

»wn e

1999.
5. RameZImasrandShamkanB.Navathed C dzy’ R I YofDytablasq & a 7'SEdigion

a® ¢l YSNI ml &dzz tFGNRO] #FfRdAzZNAST I dat NRy OA |
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314445(C) Elective-l : DesignThinking

Teachingscheme: CreditScheme: ExaminationScheme:

Theory(TH): 3hrs/week Mid_Semester. 30 Marks

03Credits End_Semester 70Marks

PrerequisiteCourses
1. SoftwareEngineering2. ProblemSolving

CompanionCourse HumanComputerinteraction

CourseObjectives:

Tolearnthe Desigrthinkingbasicconcepts.

Toidentifythe opportunitiesand challengedor designthinkinginnovation.
Todescribethe defineandideate processof designthinking.
Tosummarizehe prototypingtechniques.

Toenlistthe activitiescarriedout in Testandreflect phaseof designthinking.
. Tolnterpret DesignThinkingcasestudies.

ook whNE

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO11dentify needandfeaturesof designthinking.

CO2identifythe opportunitiesandchallengedor desigrthinkinginnovation.
COa3:Learnthe processof designthinking usingvarioustools.

CO4 Summarizeindlearnthe variousprototypingtechniques.

COS5Enlistthe activitiescarriedout in Testandreflect phaseof desigrthinking.
CO6interpretthe designthinkingdisruptiveinnovationghroughcasestudies.

COURSEONTENTS

Unit | | INTRODUCTIORDDESIGNHINKING | (06hrs)

Introduction to Design and Design Thinkin®efinition of Design Thinking, Need of Design Think
Featuresf DesignThinking,ProblemSolvingand DesignPesigrthinkingasStrategyof Innovation,Use
of Design Thinking, Design Think#gributes, The Principles of Design Thinking, The-$te Process
of Design Thinking(EmpathizeDefine, Ideate, Prototype, Test),DesignThinkingA Soltion based
thinking: Design Thinking vs. Scientific Method, Problem Focused vs. Solution Focused, Ana
SynthesisDivergent Thinkingvs. ConvergentThinking, Roots of DesignThinkingin
HumanCentricDesignProcess.

Mappingof CourseQutcomes | CO1
for Unit |

Unitll EXPLORENDEMPATHIZE | (06 hrs)
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Explore STEERnNalysis Activity SystemsStakeholdeAnalysisFramedOpportunities

Empathise Observation,Problem statement, User Interviews Interview for Empathy, Explorative
Interview, Ask 5x Why, 5W+Hquestions(DesignThinkingToolbox),NeedsFinding,EmpathyMap,
PersondDevelopmentCustomerJourney Map

Mappingof CourseQutcomes | CO2

for Unitll

Unit Il DEFINANDIDEATE (06hrs)
Define- Define Point of view, & | 2ndight we ® dygdesstion, Storytelling,ContextMapping
ldeate-Brainstorming2x2Matrix
|deate- PurposeMethods& Tools SCAMPERCAMPERT Ideation,SCAMPERmMplate, Analogous
Inspiration IDEATIONsingDeconstruc& ReconstructlserExperiencdourney
Mappingof CourseOutcomes | CO3
for Unit Il

Unit IV PROTOTYPE | (06hrs)
GetVisual,DesignPrincipals,DetermineWhatto Prototype, Storyboard
Prototype Howto carry outPrototypingrequentlyusedkindsof prototypes,Focusedexperiments
¢ Critical Experience Prototype (CEP) & Critical Function Prototype (CFP), Crazy expeiagnts
horsePrototype,Combinedexperimentsg Funkyprototype
Prototyping-PaperPrototyping Digital Prototyping Wireframe vs RealisticPrototypes,HTMLvs
WYSIWYG EditorsgditionalToolsfor Prototyping Workingwith a DeveloperPrototypeExamples

Mappingof CourseOutcomes |CO4
for Unit IV

UnitV TESRANDREFLECT (06hrs)
Test Testing SheetFeedback Capture Grid, Powerful questions in experience testing, Solution in
Structured Usability Testing, A/B Testing, Design Testing with Users, Exploring Visual Desigip
Choosing a Design Testing, Usability Testing, Refléke, | wish, | wonder, Create a pitch, lean ca
lessonslearned,Roadmap for implementation Evolve Concept
SynthesisyiabilityAnalysis(ImpadEvaluation)|nnovationToolusinguserneeds,CAP4s.

Mappingof CourseOutcomes | CO5
for UnitV

Unit VI DISRUPTIMEINOVATION ‘ (O6hrs)
Reimagininghe TradeShowExperiencat IBM,Redesigninthe CustomerContactCenterat Toyota, Soc
Networkingat MeYouHealth,RethinkingSubsidizedealsfor the Elderlyat TheGoodKitchenTHESOCI
PROBLEM
DesignThinkingin Healthcarewith IDEODesignThinking TransformeAirbnb,IBMDesignThinking:
AFrameworkT oHelpTeamsContinuouslyJnderstandandDeliver,UberEATS.

Mapping of CourseOutcomes (CO6
for Unit VI

TextBooks:
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Michaell SGNA Ol = tFOUNRO]l [AY1Z [FNNEB [SAFSN =
Masteringthea 2 3G t 2 LJdzf F NJ F YR | fdztr6fS Lyy2@FGA2Y
ISBN: 978-119 629214, WILEYublication.

aNJ [ SS /K2y3 | gl 6] SI Rki@IDOMIRSHBIZBANDL = G ¢ KS

ReferenceBooks:

9.

2013edition, ISBN978-0-385-349369

IDEQ(Firm),& ¢ Fi€ldGuideto HumancenteredDesignDesignY A fistedition, ISBN
978099140631, IDEQ2015.

wdzaa ! YISNE /FNRfey /KFEIYRESNE a! tNR2SOG |
field or inthe making(Voices Thaa I G (i 3nNBdiich, ISBN3: 9780-321-815385

YENI ¢ | f VAN X0 Aa25yS a2AT3 y! N¥iediton, (SENAO78v983648200QA S (i &
Universityof Pennsylvania.

Tim Brown,d / K I lyg B&ign:How DesignThinkingTransformsOrganizationsand Inspires
Lyy 2 @HSBNI8086X937743arperCollins2009.

Eliwoolery,d 5 S ahirikiggl | y R 0 th¥/i}ign@iblisher.

Jeannd.iedtka, AndrewKing,KevinBennett,& { 2 f BzbblghBwith DesignThinking:TenStorie®f
What2 2 NJCalanbiaBusinessSchooPublishingEISBNB780-231-536059

JakeKnapp JohnZeratskyBradenKowitz, & { LINJowtd SolveBig Problemsand TestNew
Ideasn JustFive5 | & ISENZ780593076118BantamPress2016.

DonNorman,d ¢ ®&signof EverydayThingsRevisecand Expande® R A (i ISBNg7#8®6507299
BasidBooks2013.

TomKelly,& / NXB ICdnfideénSeUnleashinghe CreativePotential Within Us! f Dectober

E-Books/ E-LearningReferences:

1. Creating Customer Journey MapgglODULE 4: Design Thinking and Customer Journey Maps

9. https://www.tutorialspoint.com/design_thinking/index.htm
10. https://lwww.designkit.org/casestudies
11. https:// www.innovationtraining.org/desigithinkingworkshopresources/

Coursera

The IBM Stonyhttps://www.coursera.org/lecture/uvadardendesignthinking-innovation/the- ibm-
story-iqOKE

Designrhinking- APrimeronline coursevideolecturesby IITMadras(freevideolectures.com)
NPTEL: Humanities and Social Scienb&3C: Understanding Design Thinking & People
CenteredDesign

NPTELManagement NOCDesignThinking- APrimer

Design Thinking Transformed Airbihittps://review.firstround.com/Howdesignthinking
transformedAirbnb-from-failing-startup-to-billion-dollar-business
UberEATS:ttps://medium.com/uberdesign/howwe-desigron-the-ubereatsteam-
ff7c41fffb76

IBM Design Thinking: A FrameworkHelp Teams Continuously Understand and Deliver:
https:// www.ibm.com/blogs/think/2016/01/ibmdesignthinking-a-frameworkfor-teamsto-
continuouslyunderstandand-deliver/
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https://www.coursera.org/lecture/uva-darden-design-thinking-innovation/the-ibm-story-iq0kE
https://www.coursera.org/lecture/uva-darden-design-thinking-innovation/the-ibm-story-iq0kE
https://www.coursera.org/lecture/uva-darden-design-thinking-innovation/the-ibm-story-iq0kE
https://freevideolectures.com/course/4186/nptel-design-thinking-a-primer
https://nptel.ac.in/courses/109/104/109104109/
https://nptel.ac.in/courses/109/104/109104109/
https://nptel.ac.in/courses/110/106/110106124/
https://review.firstround.com/How-design-thinking-transformed-Airbnb-from-failing-startup-to-billion-dollar-business
https://review.firstround.com/How-design-thinking-transformed-Airbnb-from-failing-startup-to-billion-dollar-business
http://www.ibm.com/blogs/think/2016/01/ibm-design-thinking-a-framework-for-teams-to-
https://www.tutorialspoint.com/design_thinking/index.htm
https://www.designkit.org/case-studies
http://www.innovationtraining.org/design-thinking-workshop-resources/
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314445(D)Elective-1 : Internet of Things

Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH): 3hrs/week : Mid_Semester. 30 Marks
03Credits End_Semester 70 Marks

PrerequisiteCourses

1. Basic®f ComputerNetwork
2. ProcessoArchitecture

CourseObjectives:

Toknowthe loTfundamentalsandunderstandinghe technologies.

Tolearnthe conceptof M2M (machineto machine)with necessaryprotocols.
Tounderstandthe PythonScriptingLanguagand controllinghardwarefor 10T.
Tolearnthe loTPlatformswidelyusedin loTapplications.

Tounderstandthe implementationof web-basedservices ohoTdeviceswith cloudinterface.
Tointroducethe loTapplications.

CourseOutcomes:

Oncompletionof the course studentswill be abletog
CO1lDiscussundamentalsarchitectureandframeworkof 10T.
CO2Selectsuitablesensorsandactuatorsfor realtime scenarios.

CO3.Justifythe significance oprotocolfor wirelesscommunicatiorandloTchallenges
CO4Understandhe Pythonprogrammingfor developmentof loTapplications.
CO5Understandhe cloudinterfacingtechnologies.
CO6DesigrandImplementrealtime loTapplications.

COURSEONTENTS

Unit | INTRODUCTIORDIOT | (06hrs)
Definition and Characteristics of IQTloT Framework and Architecture, Physical Design ofclédT
Protocols, 10T communication models, 10T Communication APIs, 10T Levels and TemhodlaEesbled
Technologies; Wireless Sensor Networks, Cloud Computing, Embedded Systems, Big Data Analy|
Web Services|oT& M2M- Machineto Machine,DifferencebetweenloTand M2M,
SoftwareDefinedNetwork & NFV

Mappingof CourseOutcomes |CO1
for Unit|

o gk wnNpeE

Unit ] THINGSN IOT (06hrs)

Introduction to Sensors- Light sensor, voltage sensor, Temperature and Humidity Sensor,Motion
Detection Sensors, Wireless Sensors, Level Sensors, USB Sensors, Embedded Sensors, Distanc
Measurementwith ultrasonicsensorintroductionto Actuators Connecting_.ED BuzzerControlling AG
Power devices, Servo motor, Speed DC Motor. Electronic Communi€abbrcols (Device Interfacin
Protocols:12C,SPIUARTUSRTCAN.
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Mappingof CourseOutcomes |CO2
for Unitll

Unit Il COMMUNICATIORROTOCOINDIOT (06hrs)
CHALLENGES

Introduction to Non-IPBased Protoco{(lEEE 802.11, IEE&2.15.4), BlueTooth, ZigBee, IP Based Pro
(IPV4, IPV6, 6LoWPAMpplication Layer Protocols (MQTT, AM@Reless medium access isSUBRAC
protocol, routing protocols, Sensordeployment& Node discovery Dataaggregation

& dissemination.

Mappingof CourseOutcomes |CO3

for Unit 11l

Unitv IOTPLATFORI\/ISNDITSPROGRAMMINq (06hrs)
Introduction to Arduino and Raspberry Anstallation,Interfaces (Serial, SP2C), Introductiorio Python
program with Raspberry Riith focus on interfacing external gadgets (BluetootBpeakerCCT\amera,
RoboticArmetc.),controllingoutput, and readinginput from pins. Introduction toArduino
Programminglintegrationof SensorandActuatorswith Arduino.

Mappingof CourseOutcomes |CO4
for Unit IV

Unit\V/ IOTPHYSICARERVERSND CLOUD (06hrs)
OFFERINGS

Introduction to Cloud Storagemodels (SaaSPaas,laaS)and communication APIsWebserver ¢ Web
server for 10T, Cloud for 10T (ThingSpeak, Ubidots), Pythorap@ization framework, Designing a
RESTfwebAPI.

loT Security Vulnerabilitiesof 1oT,SecurityRequirementsChallenge$or SecurdoT, ThreatModelling,
Keyelementsof IoT Securityldentity establishmentAccessontrol, Dataand messagesecurity,Non
repudiationand availability,Securitymodelfor 10T.

Mappingof CourseOutcomes |CO5

for UnitV

Unit VI DOMAINSPECIFIEPPLICATIONHIOT ‘ (06hrs)

Home Automation- Smart Appliances, Intrusion Detection, Smoke/Gas Detector, S@igrt-Smart
Parking, Smart Road, Structural Health Monitoring, Surveillance applications, HE#itess and Healt
Monitoring, Wearable Electronics, AgricultureSmart Irrigation, Greenhouse Control, Environme
Weather Monitoring, Noise Pollution Mhitoring, Logistic Root Generation and Scheduling, Shipm
Monitoring, RetailManagement- InventoryManagement, SmarPayments,

Industry Applications- MachineDiagnosiandPrognosisindoorAir QualityMonitoring.
Mapping of CourseOutcomes |CO6

for Unit VI

TextBooks:
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VijayMadisetti,ArshdeepBahga L y ( & Mdh&sih HandsOn! LILINE, PODKUniversities
Press(IndialpvtLtd.,ISBN9788173719547

Matt Richardson& ShawnWallac,a D S (i Startgdsith Raspberryt A 2054, O'Reilly(SPD),
ISBN:9789350239759

PethuruRajand AnupamaCRamang ¢ kh&rnet of Things: EnablingiechnologiesPlatforms
andUse/ | & 8012 CR®ress|SBN13:9781-4987-61284.

RushiGajjard w I & LI{SINYNE 200FPacktPublishing|SBN 9781-78439361-8
RobertH.Bishopg ¢ Kiéchatronicd | Y R0 22,GR®Press ISBN0-849300665/02

ReferencaBooks:

4.

O'Reilly)SBND781492043225

PeterWaher,G [ S| Niérhefai¢ K A y2818,éackPublishing|SBN978-1-78355353-2
PeterFriess, L y (i 8fN¥ingds From Researchand Innovationto Market 5 S LJt 2 & 3034/
RiverPublishers|SBN978-87-9310294-1
WaltenegudDargie,ChristianPoellabauer;Fundamentalof WirelessSensolNetworks: Theory ang
Practice", 2010WileyPublication, ISBN78-0-470-997659

SimonMonk,& w I & LJBiGbdkbiddk SoftwareandHardwareProblemsandd 2 f dzii A 2 Y & €

E Books E LearningReferences

4.

3.

OverallloTCourseContents:https://onlinecourses.nptel.ac.in/noc21_cs17/preview

Introductionto Arduinoandits Setup:https://www.arduino.cc/en/software
Introduction to Raspberry Pi and its OS (Raspbian Lit):
https://www.raspberrypi.org/software/operatingsystems/

Cloudfor 1oT¢ ThingSpealhttps://thingspeak.com/

Cloudfor loT- Ubidots:https://ubidots.com/stem/

TE(Information Technology)Syllabus(2019 Course) 31


https://www.arduino.cc/en/software
https://www.raspberrypi.org/software/operating-%20systems/
https://thingspeak.com/
https://ubidots.com/stem/
https://onlinecourses.nptel.ac.in/noc21_cs17/preview

Curriculumfor ThirdYearof Information Technology(2019Course)Savitribai PhulePuneUniversity

Savitribai PhulePuneUniversity, Pune
ThirdYearlnformation Technology2019Course)
314446: OperatingSystemd_ab

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR): 4 hrs/week 02Credits PR:25Marks
TW:25Marks

Prerequisites:
1. CProgramming
2. Fundamental®f DataStructure

CourseObjectives:
1. TointroduceandlearnLinuxcommands requirefor administration.

2. Tolearnshellprogrammingconceptsandapplications.

3. To demonstrate the functioning of OS basiglding blocks like processes, threads under the
LINUX.

4. To demonstrate the functioning of OS concepts in user space like concurrency control (g
synchronization, mutual exclusion), CPU Scheduling, Memory Management and Disk Scheg
LINUX.

5. Todemonstratethe functioningof Inter ProcessCommunicatiorunder LINUX.

6. To study the functioning of OS concepts in kernel space like embedding the system call in an
kernel.

CourseOQutcomes:

On completionof the course, studentsvill be able tag

CO1Applythe basicsof Linuxcommands.

CO2Buildshellscripts forvariousapplications.

CO3implementbasicbuildingblockslike processeshreadsunderthe Linux.
CO4:Developvarioussystemprogramsfor the functioningof OSconceptsin userspacelike concurrency
control, CPUschedulingMemoryManagementandDiskSchedulingn Linux.
COb5:Developsystemprogramsfor Inter Proces€€ommunicationn Linux.

Guidelinedor Instructor's Manual

1. Thefaculty membershouldpreparethe laboratorymanualfor all the experimentsandit shouldbe
madeavailableto studentsand laboratory instructor/Assistant.

Guidelinedor Student'sLabJournal

1. Student should submit term workin the form of handwritten journal basedon specifiedlist of
assignments.

2. PracticaExaminatiorwill be basedon the term work.

3. Candidatasexpectedto knowthe theory involvedin the experiment.

4. Thepracticalexaminationshouldbe conductedif andonly if the journal of the candidateis
completein allaspects.
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Guidelinedor Lab/TW Assessment

1. Examiners will assess the term work based on performance of students considering the parg
such as timely conduction of practical assignment, methodology adoptednijolementation of
practical assignment, timely submission of assignment in the form of handwritten-upit@ong
with resultsof implementedassignmentattendanceetc.

2. Examiners will judge the understanding of the practical performed inetke@mination by askin
somequestionsrelatedto the theory & implementationof the experimentshe/shehascarriedout.

3. Appropriate knowledge of usage of software and hardware related to respective laboratory s
be checkedby the concernedfaculty membe.

Guidelinedor LaboratoryConduction

As a conscious effort and little contribution towards Green IT and environment awareness, att
printed papersof the programin journalmaybe avoided.Theremustbe handwritten write-upsfor every
FAaA3dyyYSyid Ay GKS 22dNylfd® ¢KS 5x5k/5 O2yil
by every student and same to be maintained by department/lalcHarge is highly encouraged. F
referenceone or two journals may be maintainedwith program prints at
Laboratory.

Listof LaboratoryAssignments

GroupA

AssignmeniNo. 1:
A. Studyof BasicLinuxCommandsecho,ls, read, cat, touch, test, loops, arithmetic comparison,

conditionalloops,grep,sedetc.

B. Write a programto implementan addressbook with options givenbelow: a) Createaddress
book.b) Viewaddressook.c) Insertarecord.d) Deletearecord.e) Modify arecord.f) Exit

AssignmeniNo. 2:

Processcontrol systemcalls: The demonstrationof FORKEXECVENnd WAITsystemcallsalong
with zombieand orphanstates.

A.Implement the C program in which main program accepts the integers to be sorted. Main pr
usesthe FORISystemcallto createanew proces<alleda childprocessParentprocesssortsthe integers
using sorting algorithm and waits for child process using WAIT system call to sort the integers us
sortingalgorithm.Alsodemonstratezombieandorphanstates.

B.Implement the C program in which main program accepts an array. pragram uses the FORK
systemcallto createanew processcalleda child processParentprocesssortsan arrayandpasseghe
sorted array to child process through the command line arguments of EXECVE system call. Th
process useEXECV&ystemcallto loadnew program whickdisplayarrayin reverseorder.
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AssignmeniNo. 3:

Implementthe Cprogramfor CPUSchedulingdlgorithms:ShortestJobFirst
(Preemptive)and RoundRobinwith different arrivaltime.

AssignmeniNo.4:

A. ThreadsynchronizatiorusingcountingsemaphoresApplicationto demonstrate: producer
consumeiproblemwith countingsemaphoresaind mutex.

B. Threadsynchronizatiorand mutual exclusionusingmutex. Applicationto demonstrate:Reader
Writer problemwith readerpriority.

AssignmeniNo.5:

Implementthe Cprogram forDeadlockAvoidanceAlgorithm: BankersAlgorithm.

AssignmeniNo.6:
Implementthe Cprogramfor PageReplacementAlgorithms:FCFS,.RU,andOptimal for frame sizeas

minimumthree.

AssignmeniNo.7:

Inter processcommunicationin Linuxusingfollowing.

A. FIFOSFull duplex communication between two independent processes. First process ac
sentences and writes on one pipe to be read by second processeunmhd process counts number
characters, number of words and number of lines in accepted sentences, writes this output in a t¢
and writes the contents of the file on second pipe to be read by first process and displatendard
output.

B. Inter-process Communication using Shared Memory using SysterApplication to demonstrate:
Client and Server Programs in which server process creates a shared memory segment and wr
message to the shared memory segment. Client process reads the messagthé shared memory
segmentanddisplays ito the screen.

AssignmeniNo.8: Implementthe Cprogramfor DiskSchedulinghlgorithms:SSTFSCANGLook
consideringhe initial headpositionmovingawayfrom the spindle.

StudyAssignmentimplementanew systemcallin the kernelspace addthis new systemcallin the Linux
kernelby the compilationof this kernel(anykernelsource anyarchitecture andanyLinuxkernel
distribution)anddemonstratethe useof thisembeddedsystemcallusingCprogramin userspace.
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ReferenceBooks:

1. Das, Sumitabha, UNBonceptsaand Applications,TMH,ISBN10: 0070635463]SBNL13: 978
0070635463, 4ttedition.

2. KayRobbinsand SteveRobbins UNIXSystemsProgramming Prentice Hall, ISBN13: 978
01344240711SBN10:01344240772nd Edition.

3. MendelCooperAdvancedshellScriptingGuide LinuxDocumentationProject,Publicdomain.

4. YashwanKanetkarlUNIX ShelProgrammingBPBPublication.
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SavitribaiPhulePuneUniversity, Pune
ThirdYearlnformation Technology(2019Course)
314447:Human Computerinteraction Laboratory

Teachingscheme: CreditScheme: ExaminationScheme:

Practical(PR): 2hrs/week 01Credits OR:50Marks

JINOH

Prerequisites:
1. ProblemSolvingandObjectOrientedTechnologies
CourseObjectives:

Tostudythe field of humancomputerinteraction.
Togainanunderstandingof the humanpart of humancomputerinteractions.
Tolearnto do designandevaluateeffectivehumancomputerinteractions.
TostudyHCImodelsandtheories.

TounderstandHCldesignprocesses.

. ToapplyHClto reallife usecases.

CourseOutcomes:

On completion of the course, students will be able to
CO1Differentiatebetweengooddesignandbaddesign.
CO2:Analyzecreativedesignin the surrounding.
CO3Assesslesignbasedon feedbackandconstraint.
CO4Desigrpaperbasedprototypesandusewire frame.
CO51mplementuserinterfacedesignusingwebtechnology.
CO6EvaluateuserinterfacedesignusingHClevaluation techniques.

oukwbdrE

Guidelinedor Instructor's Manual

The faculty member should prepare the laboratory manual for all the experiments, and it should b
availableto studentsand laboratoryinstructor/Assistant.

The instructor's manual shouldinclude prologue, university syllabus,conduction & Assessment
guidelinestopicsunderconsiderationconcept,objectives putcomesreferences.

Guidelinedor Student'sLabJournal

1. Thelaboratory assignments are to be submitted by students in the form of journals. The J
consistof prologue,Certificate table of contents,andhandwrittenwrite-up of eachassignmen(Title,
Objectives, Problem Statement, Outcomes, software &dware requirements, Date of Completio
Assessment grade/marks and assessor's sign, Theory Concept, printouts of the code writte
coding standards, sample test cases etc. To suppoyréen, printouts should be asked to any
studentsfrom eachbatch. However all studentsmustsubmitthe soft copy andshouldbe maintained
by batchteacher.

2. OralExaminatiorwill be basedon the HCItheory andHCllabterm work.

3. Candidatasexpectedo knowthe theoryinvolvedin the experiment.
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4. The Oral examinationshould be conductedif the journal of the candidateis completed in all
respectsandcertified by concernedfacultyand headof the department.

5. Allthe assignmenmentionedin the syllabusmustbe conducted.

Guidelinedfor Lab/TW Assessment

1. Examiners will assess the term work based on performance of students considering the parg
such as timely conduction of practical assignment, methodology adopted for implementati
practicalassignmenttimely submissiorof assignmentn the form of handwrittenwrite-up alongwith
results ofimplementedassignmentattendanceetc.

2. Examinersvill judgethe understandingof the practicalperformedin the examinationby askingsome
guestionsrelatedto theory & implementationof experimentshe/shehascarriedout.

3. Appropriate knowledge of usage of software and hardware such as tags, coding standards
flow to be implementedetc. shouldbe checkedby the concernedfacultymember(s).

Guidelinedor LaboratoryConduction
The instructor is expected to frame the assignments by understanding the prerequisites, technc
aspectsutility andrecenttrendsrelatedto the topic. Theinstructor mayset multiple setsof assignments
and distribute amondyatches of students. It is appreciated if the assignmentsbaseed on real worl
problems/applicationsAll the assignmentshould be conductedon 64-bit
opensourcesoftware.

Guidelinedor OralExamination
Both internal and external examinestiould jointly conduct Oral examination. During assessment,
examiners should give the maximum weightage to the satisfactory answer of the problem staten
guestion.Thesupplementaryand relevantquestionsmay be askedat the time of evaluationto judge
thed  dzR Gngldistdiddingof the fundamentals, effectivandefficientimplementation.

Listof LaboratoryAssignments

GroupA:C0O1,2,3

1. Identify and observebad designs
Students are expected to submit minimum of 3 tptotographs of bad designs in their surrounding
home or any product or neighborhood and create a report mentioning why is it bad? They can
word/pdf file having photos and description, source of photos and place and mention why is it bd
discussthe outcomeduringlab session.
2. "TheJugad™
Humansareverycreativeandoften useit to getwork donewith availablesetup and resourcesStudents
areexpectedo identify Jugadthingsusedcreatively but not meantfor that) things andsubmitminimum
of 3to 5 photographsof jugadin their surroundingor homeor neighborhood Prepareareport mentioning
the Jugadandsourceof photos.Discusshe outcomeduringlab session.

3. Feedbacland Constraint:

Products or interfaces should offaseful feedback to understand the state and have constraints to
mistakeswhile usingthem. Studentsare expectedto identify and analyzeminimum of 5
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interfacesor productsofferingfeedbackandconstraint.Prepareareport clearlyshowcasingeedbackand
constraint and support it with minimum of 5 photographstaken in their surroundingor home or
neighborhoodDiscuss th@utcomeduringlab session

GroupB:C0O4,5

4. Prototypeandwire frame:
Studentsareexpectedo choosea problem statementandidentify ¢

Types of users going to use (age, experience, environmental conditions during uddiatmym
3 scenario®f useCreatepaperbasedprototypesfor scenarios.

Useanyopen-sourcetool to wire framescenarios.

5. CSS:
Studentsare expectedto designminimum of 5 webpagesusingCSSor the problemstatementchosen
inassignmenno. 4. ApplyCS$ropertiesBorder,margins PaddingNavigationdropdownlist to page

GroupC:CO5,6

1. CMSool:
Develop website using any CMS tool which falls into one of the categories blog, social networking
updates, Wikipedia, Eommerce store. Website must include home page, and at least 5 forms
WordPressfoomla/Drupal/PHP/CSS/BootstrapdavaScrip

2. Evaluationof Interface:

Students are expected to evaluate minimum of two products / software interface against knov
evaluation.

ReferenceBooks:
1. AlanDix(2008).HumanComputerinteraction.PearsorEducationlSBND78-81-317-17035
2. Ben Shneiderman; Catherine Plaisant; Maxine Cohen; Steven Jacobs (29 August 2013). Des
Userinterface:Strategiegor EffectiveHumanComputernteraction.PearsorEducationLimited.ISBN
9781-292-0370%1.
3. https://www.w3schools.com

TE (Information Technology)Syllabus(2019 Course) 38


https://www.w3schools.com/

Curriculumfor ThirdYearof Information Technology(2019Course)Savitribai PhulePuneUniversity

SavitribaiPhulePune UniversityPune
ThirdYearInformation Technology(2019Course)
314448 LaboratoryPracticel (Machine Learning)

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR): 4 hrs/week 02 Credits PR: 25Marks
TW: 25Marks

Prerequisites:
1. Pythonprogramminganguage

CourseObjectives:

1. The objective of this courseis to provide studentswith the fundamental elementsof machine
learningfor classificationregressionglustering.

2. Desigmndevaluatethe performanceof adifferent machinelearningmodels.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1limplement different supervisedandunsupervisedearningalgorithms.
CO2Evaluategperformanceof machinéearningalgorithmsfor realworld applications.

Guidelinedor Instructor's Manual

Thefacultymembershouldprepare thelaboratorymanualfor all the experimentsandit should be
madeavailableto studentsandlaboratoryinstructor/Assistant.

Guidelinesfor Student'sLabJournal

1. Studentsshouldsubmitterm work in the form of a handwritten journal basedon aspecifiedlistof
assignments.

PracticaExaminatiorwill be basedon the term work.

Studentsare expectedto know thetheory involvedin the experiment.
Thepracticalexaminationshouldbe conductedif and onlyif the journalof the candidates
completein all respects.

o

Guidelinedor Lab/TW Assessment

1. Examiners will assess the term work based on performance of students considering the parg
such as timely conduction of practical assignment, methodology adopted for implementat
practicalassignmenttimely submissiorof assignmentn the form of handwrittenwrite-up alongwith
results ofimplementedassignmentattendanceetc.

2. Examinersvill judgethe understandingof the practicalperformedin the examinationby askingsome
guestionsrelatedto theory & implementationof experimentshe/shehascarriedout.

3. Appropriate knowledge of usage of software and hardware related to respective laboratories {
be as a conscious effort and little contribution towards Green IT emgronment awareness
attaching printed papers of the program in a journal may be avoided. There must bewnéteh
write-ups for every assignment in the journal. The DVD/CD containing student programs she
attachedto the journalby everystudentandthe sameto be maintainedby the
department/lab Incharge is highly encouraged. For reference one or two journals may be
maintainedwith programprintsat Laboratory.
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Guidelinedfor LaboratoryConduction

1. Allthe assignmentshould beémplementedusingpythonprogramminganguage
2. Implementany4 assignments oubf 6
3. Assignmentlustering with kMeans scompulsory
4. Theinstructoris expectedto frame theassignment®y understandinghe prerequisites,
technologicabspectsutility andrecenttrendsrelatedto the topic.
5. Theinstructormayframe multiple setsof assignmentsnddistribute them amongbatchesof
students.
6. Allthe assignmentshouldbe conductedon multicore hardwareand 64-bit open-sourcessoftware
Guidelinedor PracticalExamination
1. Both internal and external examiners should jointly set problem statements for practical
examination Duringpracticalassessmenthe expertevaluatorshouldgivethe maximumweightage
to the satisfactory implementatiof the problemstatement.
2. The supplementary and relevant questions may be asked at the time of evaluation to judg
studentWdnderstandingof the fundamentals gffectiveandefficientimplementation.
3. Theevaluationshouldbe doneby both externalandinternalexaminers.
Listof LaboratoryAssignments
GroupA
1. Data preparation:

2. Assignmenbn Regressioniechnique

Download heart dataset from following link.
https://www.kaggle.com/zhaoyingzhu/heartcsv
Perform following operation on given dataset.

a) Find Shape of Data

b)  Find Missing Values

c) Find data type of each column

d) Finding out Zero's

e) Find Mean age ghatients

f) Now extract only Age, Sex, ChestPain, RestBP, Chol. Randomly divide dataset i

(75%) and testing (25%).

Through the diagnosis test | predicted 100 report as COVID positive, but only 45 of tho
actually positive. Total 50 pple in my sample were actually COVID positive. | have totsg
samples.
Create confusion matrix based on above data and find
I. Accuracy
II. Precision
lll. Recall
IV. 1 score

Downloadtemperaturedatafrom below link. https://www.kaggle.com/venky73/temperatures
of-india?select=tempmatures.csv

This data consistsf temperaturesof INDIAaveraginghe temperaturesof all placesnonth
wise.Temperaturesraluesarerecordedin CELSIUS
a. Apply Linear Regression using suitable library function and predict the Muasth
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temperature.
b. Assesghe performanceof regressiormodelsusingMSEMAEandR-Squaremetrics
c. Visualizesimpleregressiormodel.

3. Assignmenbn Classificatiortechnique
Every year many students give the GRE exam to get admission in foreign Universities. T
set contains GRE Scores (out of 340), TOEFL Scores (out of 120), University Rating (¢
Statement of Purposestrength (out of 5), Letter of Recommendationstrength (out of 5),
Undergraduate GPA (out of 10), Research Experience (0=no, lAgesjied (0O=no, 1=yes
Admittedisthe target variable.
Data Set Available on kaggle (The last column of the dataset needs to be changed to 0 o
Set: https://www.kaggle.con/mohansacharya/graduatadmissions
The counselor of the firm is supposed check whether the student will get an admission
based on his/her GRE score and Academic Score. So to help the counselor to take app
decisions build a machine learnimgodel classifier using Decision tree to predict whethe
studentwill getadmissionor not.
Apply Data pre-processing (Label Encoding, Data ¢ NJ y & T 2 NXethiiduesyt
necessary.
Performdata-preparation(TrainTestSplit)
C.ApplyMachineLearningAlgorithm
D.EvaluateModel.

4. Assignmenbon ImprovingPerformanceof ClassifieModels
A SMSaunsolicitedmail (everynow andthen knownascellsmartphongunk mail)isanyjunk message
brought to a cellular phone as textual contanessaging via the Short Message Service (SMS
probabilistic approach (Naive Bayes Classifier / Bayesian Nett@darkplement SMS Spam Filterir
system.SMSmessagesire categorizedas SPANMbr HAMusingfeatureslike length of messageword
depend,uniquekeywordsetc.

DownloadData-Setfrom : http://archive.ics.uci.edu/ml/datasets/sms+spam-+collection
This dataset is composed by just one text file, where emehhas the correct class followed |
the raw message.
a. Apply Datapre-processing(LabelEncodingData¢ NJ y & T 2 Ndédhricquesif X ® 0
necessary
b. Performdatapreparation(TrainTestSplit)
c. Applyat leasttwo MachineLearningAlgorithmsand EvaluateModels
d. ApplyCrossValidationand EvaluateModelsandcompareperformance.
e. ApplyHyperparametertuningandevaluatemodelsandcompare performance.

5. Assignmenbn ClusteringTechniques

Downloadthe following customer datasetfrom belowlink:
DataSet:https:// www.kaggle.com/shwetabh123/matlustomers

Thisdatasetgivesthe dataof Incomeandmoneyspentbythe customersvisitinga ShoppingMall.
Thedata set containsCustomenr D, Gender,Age,Annuallncome,SpendingScore.Therefore,as
amallowneryou needto find the groupof peoplewho arethe profitable customerdor the mall
owner. Apply at least two clustering algorithms (based on Spending Score) to find the gr
customes.

a. ApplyDataprdaJNP OSaaAy3a o[ 6Sf 9yO2RAYy3 = 51

necessary.
b. Performdata-preparation(TrainTestSplit)
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c. ApplyMachineLearningAlgorithm
d. EvaluateModel.
e. ApplyCrossValidationand EvaluateModel
6. Assignmenbn AssociationRuleLearning
DownloadMarket BasketOptimizationdatasetfrom belowlink.
DataSet:https:// www.kaggle.com/hemanthkumar05/markdtasketoptimization

Thisdatasetcompriseghe list of transactionof aretail companyoverthe period of oneweek. It
contains a totabf 7501 transaction records where each record consists of the litgraf soldn
one transaction. Using this record of transactions and items in each transaction, fin
associatiorrules between items.
There is no header in the dataset and the fistv contains the first transaction, so mentione
header=Noneherewhile loadingdataset.
a. Followfollowingsteps:
b. DataPreprocessing
c. Generatehelistof transactiondrom the dataset
d. TrainApriorialgorithmonthe dataset
e. Visualizehe listof rules
F. Generatedrules dependon the valuesof hyperparameters.By increasingthe
minimumconfidencevalueandfind the rulesaccordingly
7. Assignmenbn Multilayer NeuralNetwork Model
Downloadthe datasetof Nationallnstitute of Diabetesand Digestiveand KidneyDiseasedrom
belowlink:
DataSet:https://raw.githubusercontent.com/jbrownlee/Datasets/master/piraadians
diabetes.data.csv

Thedatasetis hastotal 9 attributes wherethe lastattribute isa / £ I (& & NJhavidegvadueso
and1.0 mT ¢ t P0BSAA AOBRIN S eS| G A @S¢ 0
a. Load the dataset in the program. Define the ANINdel with Keras. Define at least tw
hidden layers. Specify the ReLU function as activation function for the hidden laye
Sigmoidfor the output layer.
b. Compile the model with necessary parameters. Set the number of epochs and batq
andfit the model.
c. Evaluatdhe performanceof the modelfor different valuesof epochsandbatchsizes.
d. Evaluate model performance using different activation functions Visualize the msithgj
ANNVisualizer.

ReferenceBooks:

EthemAlpaydin,Introductionto MachineLearningPHI2nd Edition2013

2. PeterFlachMachineLearningTheArt and Scienceof Algorithmsthat Make Senseof Data,
CambridgdJniversity Pres€dition2012.

3. Hastie,TibshiraniFriedmanintroductionto StatisticaMachineLearningwith Applicationsn R,
Springer2nd Edition2012

4. Tom M. Mitchell , Machine Learning, 1997, McGidiN, First EditionC. M. Bishop: Pattern
Recognitiorand MachineLearning Springerlst Edition-2013.

5. lan H Witten, Eibe Frank, Mark A Hall: Data Mining, PracticalMachine LearningTools and
TechniquesElsevier3rd Edition

6. Hastie, TibshiraniFriedmanintroductionto StatisticaMachineLearningvith Applicationsn R,
Springer2nd Edition2012.
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KevinPMurphy:MachineLearningg A ProbabilistidPerspectiveMIT PressAugust2012.
8. ShalevShwartzS. BenDavidS.,UnderstandingMachineLearningFromTheoryto Algorithms,CUP,

2014
9. JackZuradaintroductionto Artificial NeuralSystemsPWSPublishingCo.Boston, 2002

~

Virtual Laboratory:

1. http://vlabs.iitb.ac.in/vlabsdev/labs/machine_learning/labs/index.php
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SavitribaiPhulePuneUniversity, Pune

ThirdYearlnformation Technology(2019Course)
314448(A): LaboratoryPracticel (Desigrand Analysisof Algorithm)

Teachingscheme: CreditScheme ExaminationScheme:
Practical(PR): 4 hrs/week 02 Credits PR:25Marks
TW:25Marks

Prerequisites:

1. DataStructuresandAlgorithms.
2. DiscreteStructures.

3. C/C+4programming

CourseObjectives:
1. Tolearnthe variousalgorithmicdesignstrategies.

2. Toapplyefficientlyin problemsolving.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1limplementthe variousalgorithmicdesignstrategiesanduseit to solverealtime problems/
applications

CO2:ApplyDivide& Conqueraswell asGreedyapproachto designalgorithms.
CO3:Analyzeoptimizationproblems usinglynamicprogramming.

Guidelinedor Instructor's Manual

The faculty member should prepare the laboratory manualfor all the experimentsand it shouldbe
madeavailableto studentsandlaboratoryinstructor/Assistant.

Guidelinesfor Student'sLabJournal

1. Studentsshouldsubmitterm work in the form of a handwritten journal basedon a specifiedlist
of assignments.

2. PracticaExaminatiorwill be basedon the term work.

Candidatas expectedio knowthe theoryinvolvedin the experiment.

4. Thepracticalexaminationshouldbe conductedif andonly ifthe journal of the candidateis
completein all respects.

w

Guidelinedor Lab/TW Assessment

1. Examiners will assess the term work based on performance of students considering the pare
such astimely conduction of practical assignment, methodology adopted for implementatig
practicalassignmenttimely submissiorof assignmentn the form of handwrittenwrite-up alongwith
results ofimplementedassignmentattendanceetc.

2. Examinersvill judgethe understandingof the practicalperformedin the examinationby askingsome
guestionsrelatedto theory &implementationof experimentshe/shehascarriedout.

3. Appropriate knowledge of usage of software and hardware related to respdetieatories shoulg
be as a consciouseffort and little contribution towards GreenIT and environment

awarenessattachingprinted papersof the programin ajournalmaybe avoided.Theremustbe hand
written write-ups for every assignment in theurnal. The DVD/CD containing student programs
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shouldbe attachedo the journalby everystudentand thesameto be maintainedby the
department/lab Ircharge is highly encouraged. For reference one or two journals may be
maintainedwith programprints at Laboratory.

Guidelines for Laboratory Conduction
1. Theinstructor is expectedto frame the assignmentsy understandingthe prerequisites,
technologicabspectsutility andrecenttrendsrelatedto the topic.
2. Theinstructor may set multiple setsof assignmentsand distribute them amongbatchesof
students.It isappreciatedf the assignmentsre basedon realworld problems/applications.
3. Allthe assignmentshould be conducted onmulticore hardware and 64-bit opensource

software

Guidelines for Practical Examination

1. Bothinternalandexternalexaminershouldjointly setproblemstatementsfor practicalexamination.
During practical assessmentthe expert evaluator should give the maximum weightageto the
satisfactory implementatiof the problemstatement.

2. The supplementary and relevant questions may be asked at the time of evaluation to judg
studentWdnderstanding othe fundamentals gffectiveandefficient implementation.

Theevaluationshouldbe doneby both externalandinternalexaminers.
List of Laboratory Assignments

1. Write a program to implement Fractional knapsack using Greedy algorithm and 0/1 knapsac
dynamicgprogramming Showthat Greedystrategydoesnot necessarilyieldan optimal solutionover
a dynamigrogramming approach.

2. Write a program to implement BellmaRord Algorithm using Dynamic Programming and verify
time complexity

3. Write a recursive program to find the solution of placing n queens erctiessboard so that no tw
gueensattackeachother using Backtracking.

4. Write a program to solve the travelling salesman problem and to print the path and theisiagL.C
Branchand Bound.

Reference Books

1. Horowitz and Sahani, Fundamentals of computer Algorithms, Universities PressISBN :
9788173716126
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Savitribai Phule Pune University, Pune
ThirdYearinformation Technology2019Course)
314448(B): LaboratoryPracticel (ADBMS)

Teachingscheme: CreditScheme ExaminationScheme:
Practical(PR).4 hrs/week 02 Credits PR: 25Marks
TW: 25Marks

Prerequisites:
1. DatabaseManagemeniSystem

CourseObjectives:

1. TolearnandunderstandDatabaseéModeling,Architectures.

2. TolearnandunderstandAdvancedatabasd’rogramming-rameworks.
3. TolearnNoSQIDatabase$Opensource)suchasMongoDB.

4. TodesignanddevelopapplicationusingNoSQIDatabase.

5. Todesigndatawarehouseschemafor givensystem.

CourseOutcomes:
Oncompletionof the course studentswill be ableto
CO1ApplyadvancedDatabasd’rogramming.anguages.

CO2:Apply the concepts dfloSQIDatabases.
COa3installandconfiguredatabasesystems.
CO4PopulateandqueryadatabasausingMongoDBcommands.
CO5Desigmdatawarehouseschemaof any onereattime: CASEETUDY
CO6Developsmallapplicationwith NoSQIDatabasdor backend.

Guidelinedor Instructor's Manual

The faculty membershould prepare the laboratory manualfor all the experimentsand it shouldbe
madeavailableto studentsandlaboratoryinstructor/Assistant.

Guidelinesfor Student'sLabJournal

1. Studentshouldsubmitterm work in the form of handwrittenjournalbasedon specifiedlist of

assignments.

PracticaExaminatiorwill be basedon allthe assignmentén the lab manual

3. Candidatas expectedto knowthe theory involvedin the experiment.

4. The practical examination should be conducted if and only if the journal of the candidate is
completein all respects.

no
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Guidelinedor Lab/TW Assessment

1. Examiners will assess the student based on performance of students considering the parame

such as timely conduction of practical assignment, methodology adopted for implementation
practicalassignmenttimely submssionof assignmenin the form of handwritten write-up along
with resultsof implementedassignmentattendanceetc.

2. Appropriateknowledgeof usageof softwareandhardwarerelatedto respectivelaboratoryshould
be checkedby the concernedfaculty member.

3. Asaconsciouffort andlittle contributiontowardsGreenlTandenvironmentawarenessattaching
printed papersof the programin journalmaybe avoided.Theremustbe handwritten write-upsfor
every assignment in the journal. The DVDRBR Yy G F Ay Ay 3 &G dzRSYy (i Qa L]
the journal by every student and same to be maintained by department/laltharge is highly
encouraged.For reference one or two journals may be maintained with program prints at
Laboratory.

Guidelinedor LaboratoryConduction
1. GroupAassignmentsirecompulsoryandshouldbe performedbyindividualstudent.
2. GroupB casestudymaybe performedin groupof 3/4.
3. Mini project of Group C canbe implementedusingany suitablefront-end. But backend must be

MongoDB.

Guidelinedor PracticalExamination

1. PracticaExaminatiorwill be basedonthe alltopicscovered.
2. Examinerswill judgethe understandingof the practicalperformed in the examinationby asking

somequestionsrelatedto theory & implementationof experimentshe/shehascarriedout.

Listof LaboratoryAssignments

Group A: MongoDB

1. Createadatabasewith suitableexampleusingMongoDBandimplement

1 Insertingandsavingdocument(batchinsert, insertvalidation)
1 Removinglocument
fUpdatingdocument(documentreplacement,usingmodifiers,up inserts,updating
multipledocumentsreturningupdateddocuments)
fExecuteat least 10 querieson any suitableMongoDBdatabasethat demonstratesfollowing:

a. Findandfind One(specificvalues)

b. Querycriteria(Queryconditionals ORqueries,$not, Conditional
semantics)rypespecificqueries(Null,RegulaexpressionQuerying
arrays)
$wherequeries
. CursorgLimit,skip,sort,advancedjueryoptions)

o0
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2. ImplementMap-reduceand aggregationjndexingwith suitableexamplein MongoDB.
Demonstratethe following:

1 Aggregatiorframework
1 Create andirop different types of indexes arekplain () to show the advantage of the
indexes.
3. CaseStudy:DesigrconceptuaimodelusingStarand Snowflakeschema foany onedatabase.
4. Mini Project
Prerequisite: Build the mini project basedon the requirementdocumentand designpreparedas a
part of DatabaseManagement_Labin secondyear.
1. Formteamsof around3to 4 people.
2. Developthe application:
Builda suitableGUIlby usingforms andplacingthe controlsonit for anyapplication. Propedata entry
validationsare expected.
Addthe databaseconnectionwith front end.Implementthe basicCRUDperations.
3. Prepare and submit report to include: Title of the Project, Abstract, List the hardware and
softwarerequirementsat the backendandat the front end, SourceCode, GraphicalJser
Interface,Conclusion.

ReferenceBooks:

1. Silberschat?., KorthH.,Sudarshars.,"DatabaseSystemConcepts" 6thEdition, McGrawHill
Publishers|SBND-07-120413X.

22 YNA&aGAYlF / K2R2NRg>X az2yd25. ¢KS RS TBYIAR600S
4,2ndEdition.

3. JiaweiHan, Micheline Kamber,JianPei & 5 | Miing: conceptsand (i S O K y* A2inciEsitios, 3
PublisherElsevier/Morgan Kaufmann.

4. http://nosql-database.org/.
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Savitribai PhulePuneUniversity, Pune

ThirdYearlnformation Technology(2019Course)
314448(C): LaboratoryPracticel ( DesignThinking)

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR): 4 hrs/week 02 Credits PR: 25Marks
TW:25Marks

PrerequisitesNA
CourseObjectives:
1. Toidentify the opportunities and challengedor designthinking innovationand empathize

and ideatefor it.
2. Todescribethe solutionby prototypingthe design.
CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1:Frame and Design Challenge by performing STEEP Analysis, Conduct Interviews, design g
Whyand 5W+Hquestions.
CO2:Demonstratethe activitiesto empathizewith the usersby creation of EmpathyMap, Persona
DevelopmentCustomerdourney Map.
CO3:Define and ideate process of design thinking and perform brainstorraeigction ofideas,
createa storyboardanddesignpaperprototypingor digital prototypingfor chosendesign
challenge.

Guidelinedor Instructor's Manual

Thefacultymembershouldpreparethe laboratorymanualfor allthe experimentsandit should
be madeavailableto studentsandlaboratoryinstructor/Assistant.

Guidelinesfor Student'sLabJournal
1. Student should submit term work in the form of journal withite-ups based on specified list of
assignments.
2. PracticaExaminatiorwill be basedon allthe assignmentsn the lab manual
3. Candidatdasexpectedto knowthe theoryinvolvedin the experiment.
4. Thepracticalexaminationshouldbe conductedonly if the journal of the candidateis completeinall
respects.

Guidelinedor Lab/TW Assessment

1. Examiners will assess the student based on performance of students considering the par
such as timely conduction of practical assignment, methodokdgpted for implementation
practical assignment, timely submission of assignment in the form of wpsealong with results
implementedassignmentattendance etc.

2. Examiners will judge the understanding of the practical performed inetkeamination by askir
somequestionsrelatedto theory & implementationof experimentshe/shehascarriedout

3. Appropriateknowledgeof usagetemplatesrelatedto respectivelaboratory shouldbe checkedby
the concernedacultymember.
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Guidelinesfor LaboratoryConduction
1. Studentsshouldbe askedto form agroupof 3to 4 studentsandidentify designchallengeo provide
the solutionto reallife engineeringproblemswithin the social environmentalandeconomiaontext.
2. Allthe assignmentshouldbe conductedusing thetemplatesprovidedin the referencebooks.
3. The faculty member should help student to identify Online free or open source tools like
diagrams.net, LucidChart, Draw.io, Creatly, Openboard, Micregateboard etc. which will hely
studentsto collaborateanddraw diagram.

4. After every assignment, student group should be asked to demonstrate their design and
findings.

Guidelinedor PracticalExamination
1. Studentswill be provided with 2 problem statementsoptions coveringthe detail design
challengestatementsandstudent willhaveto perform anyone.
2. Allthe problemstatementscarryequalweightage.
Listof LaboratoryAssignments
GroupA-C01,C02,C03

Assignmentl- Inspiration Phase:

PerformSTEERnalysidy usingMAKINGSENSDFSTEERNALY SIESTRATEGRRIORITIHEMPLATE
andFrameYourDesignChallengeConductinterviews,designand ask5x Whyand 5W+Hquestions
Assignmendll-EmpathizePhase:

Observehe userand designEmpathyMap, Generatepersona/Userprofile and CustomerJourneymap
Assignmentlll- Defineand Ideate:

ShareStoriesandlearningfrom research Clusterinsightsinto themes,Createlnsightsstatements create
Wl 2 ¢ & Sq@dstions

AssignmerdlV Prototype Phase:

Brainstorm, select your ideas, create a storyboard, determine what to prototype, start protot
Design Paper Prototype/digital Prototype, test your prototype and get feedback, Create your @#atiq
createpitch,shareyour solution,performreflection

ReferenceBooks:

1. aAOKF St [SeNRO1TZ tFAOANRO]l [AY1Z [FNNEB [ SAT
az2ald t2Ldz N IyR lfdzro6fS Lyy2ol 97821196a93%n
WILEYublication.

2. MrLeeChongHwa(LeadFacilitator)& ¢ R&ignThinkingD dzA RS o6 2 2 1 ¢

3. IDEQFirm),& ¢ FiSldGuideto HumancenteredDesignDesignY A (sedition, ISBN
978099140631, IDEQ2015.

4. https://www.innovationtraining.org/
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SavitribaiPhulePuneUniversity, Pune
ThirdYearlnformation Technology(2019Course)
314448(D): LaboratoryPracticel (Internet of Things)

TeachingScheme: CreditScheme ExaminationScheme:
Practical(PR).4 hrs/week 02Credits TW:25Marks
PR: 25Marks

Prerequisites:

1. ProgrammingskillDevelopmentab.
CourseObjectives:

1. Tolearninterfacingof sensorandactuatorsusingArduinoUno/Raspberryi

2. TolearnandunderstandoT platformsandits significancdor realtime applications

3. Tolearnandunderstandthe stepsinvolvedin pythonprogrammingor loTapplications

CourseOutcomes:
Oncompletionof the course studentswill be abletog

CO1Desigrandimplementrealtime applicationswith sensorsandactuators.
CO2Desigranddeveloprealtime loTbhasedapplicationby cloudinterfacing.
Guidelines for Instructor's Manual

Faculty Member should preparelab manual by taking the review of latest 10T deviceswith
specification@andmadeit availablefor students/Labassistant

Guidelinedor Student'sLabJournal

1. Studentshouldsubmitterm work afterthe completionof entire assignmentonly.

2. Practical Examination will dally basedon entireassignment seas per the given instructor

manual.

Studentshouldknowthe theory involvedin the experiment.

4. Studentwill be eligible for practicalexaminationonly after the submissionof term work in
stipulatedtime.

w

Guidelinedor Lab/TW Assessment

1. Instructor/Examiners will assess the student only based on performance of students consider,
parameters such as timely submission of assignment, use of prggrodology for implementatior,
of assignment.

2. Student must have appropriate basics and fundamental of software and hardware usage
relevancewith submitted assignment.As a consciougeffort and little contributiontowards

Green IT anénvironment awareness, attaching printed papers of the program in journal arsatime
will be submittedfor future referenceto Lablinstructor.

Guidelinedor LaboratoryConduction

1. Allassignmentsire compulsoryandshouldbe performedby individualstudent.
Guidelinedor PracticalExamination

1. PracticaExaminatiorwill be fully basedon entire laboratoryassignments.

2. Examinerswill judge thestudents based opractical performedn the examinationand by
askingsomequestionsrelatedto implementationof experimentswhichhe/shehascarriedout.
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GroupA
1. Design and implemerbTsystemusing ArduindJno/ Raspberryi usingUltrasonic sensoand
Servomotor' suchas 'Dooropenerin homeautomation'.
2. Designand implement parametermonitoring 10T systemkeepingrecordson Cloudsuchas
‘environmenthumidity andtemperaturemonitoring'.
3. Designandimplementreal time monitoring systemusingandroid phone (BlynkApp.)suchas
'soilparametermonitoring'.
4. Design and implement IoT system for one of the applications like: Traffic
Application Medical/Healthapplication,SociaApplicationetc.
TextBooks:
1. Vijay Madisetti, Arshdeep Bahga, & L y (i SoNJTHBirps:A HandsOn! LILINE [2@1& ¢
UniversitiePresqIndia)PvtLtd.,ISBN9788173719547
2. Matt Richardsor& ShawnWallac,& D S (i Staktgfi@ith Raspberryt A 2054, 0'Reilly(SPD),
ISBN9789350239759
3. RushiGajjar,d wl & LI{SINNE200FPackiPublishing)SBN 9781-78439361-8
ReferenceBooks:
1. PeterWaher,a [ S| Micrhefal¢ K A y281%,PaxktPublishing|SBN978-1-78355353-2
2. SimonMonk, & w I & LJBi Sdektdok Software and HardwareProblemsand & 2 f dz{i 20y :

O'Reilly)]SBN9781492043225
3. SimonMonk,"ProgrammingArduino-Getting Startedwith Sketches"2012,1SBN:9780-07-

1784238, McGrawHill

E Books/ E LearningReferences
1. Introductionto Arduinoandits Setup: https://www.arduino.cc/en/software
2. Introduction to Raspberry Pi and its OS (Raspbian Lit) :
https://www.raspberrypi.org/softwarepperatingsystems/
3. Introduction to headerfiles and support : https://github.com/
Cloudfor 10T- ThingSpeak https://thingspeak.com/
4. Cloudfor lIoT- Ubidots : https://ubidots.com/stem/
5. OverallloTCourseContents:https://onlinecourses.nptel.ac.in/noc21_csl17/preview
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SavitribaiPhue PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314449: Seminar
Teachingscheme: CreditScheme: Examination Scheme:
Practical(PR) :01hrs/week

01Credits TW: 50 Marks

Prerequisites:
1. ProjectBased_earning
2. SoftwareEngineering

CourseObjectives:

Seminaishouldmakethe studentattain skillslike:

1. Togatherthe literature of specificarea inafocusedmanner.
Tosummarizehe literature to find state-of-the-art in proposedarea.
Toidentify scopefor future work.

Topresentthe casefor the intendedwork to be doneasproject.
Toreport literature reviewand proposedwork in scientificway.

aprowpd

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1uUnderstandjnterpret andsummarizeechnicaliterature.

CO2Demonstratehe techniquesusedin the paper.

CO3Distinguistthe varioustechniquesrequiredto accomplistihe task.CO41dentifyintendedfuture
work basedonthe technicalreview.

COb5:Prepareand presentthe content through various presentationtools and techniquesin effective
manner.

CO6Keepaudienceengagedhroughimprovedinterpersonakkills.

JINOH

Guidelinedor SeminarSelectionand Presentation

1) Studentshallidentify the area or topics in Information Technologyreferring to recent trends and
developmentsn consultationwith industry(for their requirement)and institute guide.

2) Studentmustreview sufficientliterature (referencebooks,journal articles,conferencepapers,white
papersmagazinesyebresourcesetc.)in relevantareaon their topic asdecided.

3) Seminarttopicsshouldbe basedon recenttrendsanddevelopmentsGuideshouldapprovethe topic by
thoughtfully observing different techniques, comparative analysis of the earlier algorithms ug
specifictools usedby variousresearchersn the domain.

4) Research articles could be referred from IEEE, ACM, Science direct, Springer, Elsevier, iedia,
freely available digital libraries like Digital Library of India (dli.ernet.in), National Science Digital
JRD Tata Memorial Library, citeseerx.ist.psu.edu, getcited.org, arizona.openrepository.com,-
Gate,ResearclGate worldwidescience.orgtc.

5) Studentshallpresentthe studyasindividualseminardn 20 ¢ 25 minutesin Englishwhichisfollowed by
QuestionAnswersession.

6) Guideshouldensurethat studentsaredoingliterature surveyandreview inpropermanner.

7) Guideshouldgiveappropriateinstructionsfor effectivepresentation.

ed or

CSl o
Library
Open

8) Attendanceof all other studentsin the classfor presentationis mandatory.
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Timelineissuggestedo follow throughoutthe semester:

1)
2)

3)
4)
5)

6)

7
8)
9)

Week; 01: Discussiornio understandwhat istechnicalpaper,how to searchwhere to search?
Week; 02: Download technical papers (minimum four), getting approved from Guide and Pr¢
abstractsummary ofall papersdownloaded.
Week; 03 & 04:Read and understand in detail thieecided research papers about the proble
statement,techniquesused,experimentaldetailsandresultswith conclusiorfrom identified papers.
Week; 05: Review othe studiedpapersby Guide/ Panel.

Week ¢ 06 & 07:Search/ Find equivalent techniques (other than the one proposed in techr
paper) so performance/ complexities can be improved (by amortized analysis, not actual
implementation).

Week ¢ 08 & 09: Prepare presentation with outline as The topic, significance, The researt
problem, Studied solutions (through research papers) with strengths and weaknessesf each
solution, comparison of the solutions to research problem, future directions of work, prok
problemstatementof project,tentative plan of projectwork
Weekg 10: Write Seminarreport.

Weekc¢ 11: DeliverPresentatiorto Guide/Panel.
Week¢l12: Verification ofSeminareport and Submission.

Guidelinesfor Seminareport

andplagiarismdetection.

Each student shall submit two copies of the seminar repogppropriate text editing
tool/software as per prescribed format duly signed by thguide andHead of the
department/Principal.
Broadcontentsof reviewreport (20-25pageskhallbe
a) Title Pagewith Title of the topic, Nameof the candidatewith ExamSeatNumber/ Roll
Number,Nameof the Guide Nameof the Department Institution, Year& University.
b) SeminaApprovalSheet/Certificate.
c) AbstractandKeywords.
d) Acknowledgments.
e) Tableof ContentsListof FiguresListof TablesandNomenclature.
f) Chaptermeedto covertopic of discussion
i.  Introductionwith sectionincludingorganizatiornof the report,
ii. LiteratureSurvey
iii.  Motivation, purposeandscopeandobjectiveof seminar
iv.  Detailsof design/technology/Analyticadnd/or experimentalwork, if any/
v.  DiscussionandConclusions,
vi.  Bibliography/Referencgsn IEEE-ormat),
vii.  PlagiarisnCheckeport,
3. Studentsareexpectedio useopensourcetoolsfor writing seminar reportgitingthe references
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Guidelinesfor Lab/TW Assessment:

the panel)will assesshe seminaduringthe presentation.
{ G dzR Stigridanéefor allseminarssadvisable.
3. Rubricfor evaluation ofseminaractivity:

N

1. Apanelof reviewersconstituted by seminarcoordinator(whereguideis one of the memberof

I. Relevancef topic - 0O5Marks
ii. Relevance-depth of literature reviewed- 10Marks

iii. Seminareport (TechnicaContent) 10Marks

Iv. Seminareport (Language) 05Marks

v. PresentatiorSlides 05Marks
vi. Presentatior& CommunicatiorSkills - 05Marks
vii. Questionand Answers 10Marks
TOTALS50 Marks

ReferenceBook:

2ndEdition.

1. Andread.Rutherfoord,BasicCommunicatiorSkillsfor TechnologyPearsonEducationAsia,

2. Lesikarlesikar'®8asidBusines€ommunicationTataMcGraw,|SBN2560832741stEdition.

TextBook:

Asia,|SBN1309817454thEdition.

1.SharonJ. Gerson,StevenM. Gerson,TechnicaWriting: Processand Product,PearsonEducation
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SavitribaiPhule PuneUniversity, Pune
ThirdYearlnformation Technology(2019Course)

Mandatory Audit Courseb
314450(A): BankingandInsurance
Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH) : 1 hrshveek No Credits Audit Course

JNOH

PrerequisiteCourses If any

CourseObjectives:-

1. Tounderstandbankingsystemin India.

2. Tounderstandnegotiableinstruments.

3. Tolearnattributes ofdifferent typesof insurancepolicies.

4. Tocreateawareness about naturandfunctioningof annuities.

CourseOutcomes:-

Oncompletionof the course studentswill be abletog

CO1Differentiatebetweentypesof banksandtheir working.

CO2Carryout bankingtransactionsontheir own.

CO3Decidewhichinsurancepolicythey shouldbuy.

CO4Handleinvestingin annuitiesand claimsettlements.
COURSEONTENTS

Unitl INTRODUCTIOMNOBANKING | ( 03hrs)

Definitionof Bank- Basidunctionsof Banker
BankingSystemin India: Bankerand CustomerRelationshipetweenBankerand Customer Speciallype

of Customers, Retail & Wholesale Banking, Deposit Accaud#s/ings Accounts, Current Accounts,
Deposit Accounts, Opening and operation of Accoudtsnination, KYC requirements, Pass Book, M
Partnerships& Companies.

Mappingof CourseOutcomes CO1
for Unit|

Unit I BANKFUNDSANDINSTRUMENTS | ( 03hrs)
Employmentof BankFunds:LiquidAssetsCashn Hand,Cashwith RBI& Cashwith other Banks)nvestmer
in securities Advances SecurecandUnsecuredl.oans,TermLoansCashCredit,Overdraft,Discountingd
Billsof ExchangelMlodesof creating chargen SecuritiesTypesof Securities.

Negotiable InstrumentsDefinition & Characteristics of Cheques, Bills of Exchange & Promissory
Crossingg=ndorsementsCollectionand paymentof Chequesl.iabilities ofParties.
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Mappingof CourseOutcomes CO2
for Unitll

Unit 11l INTRODUCTIONDINSURANCE \ (03hrs)
Concepif InsuranceNeedfor Insurance.

Briefhistory of Insuranceindustryin India: (a) Enactmenbf InsuranceAct, 1938.(b) Nationalizatiorof Life
InsuranceCompaniesn 1955. (c) Nationalizationof GeneralinsuranceCompaniesn 1972.(d) Malhotrg
CommitteeReport¢ Opening upof Insurancesectorto PrivateCompaniesn 2000.(e) Settingup o
InsuranceRegulatory andevelopment Authorityn 1999.

Life Insurance:PresentOrganizationaketup of InsuranceCompaniesn India¢ L.I.Cand Private
Companiesvith foreignjoint ventures,sellinglnsurancehrough AgentsandBanks.

Objectives ot.ife Insuranceg Protectionand Investment,Differenttypesof Life Insurancéoliciesg Chiel
characteristics andimilarity. Onlinevs Offline policies

BasidPrerequitesfor Lifelnsuranceg Insurablelnterestandutmost GoodFaith.

Procedurefor taking a policy: (a) Selectiorof the Plan.(b) Consultatiorof Premiumtables.(c) Fillingup of
ProposalForm.(d) Documentregardingproof of age.(e) Important clausesof the Policy¢ eg. Suicide
Clause(f) Nomination

Mapping of CourseQutcomesfor |CO3

Unit 1l

Unit IV ULIPAND POLICMATTERS ‘ (03hrs)
Annuities and Unit Linked Policie€€oncept of Annuity, Objectives of Annuity, Procedure followe
obtaining Annuities, Meaning of Unit Linked InsurancePolicies,Procedurefor obtaining Unit linke¢
insurancePolicies.

Generalinsurance Generalnsurancecompaniestypesof generalinsurance

Post- Issue Matters:Lapse of the Policy due to Ndtayment of Premium, Revival of the Lapsed Po
Surrenderof the Policy¢ Paymentof surrendervalue,Assignmenbf the Policies Settlementof claimsg
Procedureo befollowed.

Mappingof CourseODutcomes CcO4

for Unit IV

TextBooks:
1. SunilKumar,Essential®f Bankingand Insurance JSRFPUBLISHINEOUSHELP;2ndEdedition, ISBN
10:938768461X.
2. D.D.ChaturvediArun Mittal, SaumyaChaturvediBankingand Insurance ScholarTech Press\SIN
BO8S3H36K1

E Books /E LearningReferences:
1. https://onlinecourses.swayam2.ac.in/cec21_ge04/preview
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Savitribai Phule PunéJniversity, Pune
Third Year Information Technology(2019 Course)

Mandatory Audit Courseb
314450(B): StartupEcosystems
Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH) : 1 hrshveek No Credits Audit Course

PrerequisiteCoursesNA

CourseObjectives:

Tofamiliarizestudents

1. Newventurecreationopportunities,its resourcesandrequirementsfor EnterpriseStartup
2. Legalequirementsfor newventures

3. Financialssuesandstrategiesrelatedto startups

CourseOutcomes:

completion of the course, students will be able tog

CO1lidentify Startupopportunities

CO2Explainegalandother requirementsfor new ventures

CO3Analyzdinanciallssuesf startups

COURSEONTENTS
Unitl STARTURBPPORTUNITIES ‘ (O4hrs)

Currentindustrial revolution, Idea Generation with brainstorming, Business Startup, ideation, cho
venture,the rise of Startupeconomy forcesof change startup equation,the entrepreneurialecosystem
Indiangovernmentinitiatives,Entrepreneurshipn India, CaseStudy:MEITYStartupHub
Mappingof CourseQutcomes |CO1

for Unit |

Unit I STARTUBCOSYSTEM | (04hrs)
Startups ecosystemSupport organizations, big companies, universities, funding organizations, 9
providers, research organizations, Startup development phases: Ideating, conception, committing,
validating,scalingestablishingStartupbusinesgartnering,Startupculture, Cofounders,FFF (Fools,
friendsandfamily),Angels
Mappingof CourseQutcomes |CO2
for Unitll

. STARTUBAPITAREQUIREMENTRSID
unitll LEGAENVIRONMENT (04hrs)
Identification of capital resourceequirements ofstartup, estimating startugfinance requirements
deciding a process map, Positioning the venture in\hkie chain¢ Framing risk reduction strateg
Startupfinancingmetrics,LegalperspectivesNewVenturesapprovalprocedures Taxer dutiespayable
for new ventures,CaseStudy:Technologyincubationand Developmentof Entrepreneurs

(TIDE)
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Mappingof CourseQutcomes  |CO3
for Unitlll

TextBooks:

1. KathleerRAllen,& [ | dzy Nt Meyit@es AnEntrepreneurial LILINE CeOgéage Earning,
2016.

2. Anjan Raichaudhuri, Managing New Ventures Concepts and Cases, Prentictettaltional,
2010.

3. S.RBhowmikandM. Bhowmik,EntrepreneurshipNewAgelnternational,2007.

4. StevenFisherJanaeDuane,The Startup Equation-A VisualGuidebookfor BuildingYourStartup,
IndianEdition,Mc GrawHill EducatiorindiaPvt.Ltd,2016.

ReferenceBooks:

1. DonaldF Kuratko,JeffreyS.Hornsby New Venture Management.The EntrepreneursRoadMap,
2e,Routledge2017.

VijaySathe CorporateEntrepreneurshiple,Cambride2009.
BruceR.Barringer,R.Duandreland, Entrepreneurshipguccessfullylaunchingnew
ventures.Pearson,2019

w N
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)

Mandatory Audit Courseb
314450(C) :ForeignLanguage(Japanesdé.anguagdll)
TeachingScheme: CreditScheme: ExaminationScheme: |
Theory(TH):1 hrs/week NonCredit Audit Course %

PrerequisiteCoursesif any:

1. Studentsnusthavealreadystudiedcanread/write HiraganaandKatakanascript

2. Students mushave studied Japanese for beginners that includesstiiabus of Audit course
Module1and?2

CourseObjectives:

Tofamiliarizestudents with

1. JapanMarket needs:To meet the needsof ever growingindustry with respectto the Japanese
languagesupport.

2. Japanesé&ultureand Mindset: Togetintroducedto Japaneseocietyand culturethrough
language.

3. Careeropportunities: Toknow more about Higherstudies,Careeropportunitiesin Japar/
Japaneseompaniesacrosshe world.

4. Softskillsand selfdevelopment:Tolearnthe manners,businessculture and developthe
confidenceby gainingthe knowledgeof globalperspectiveandcrossculturalstudies.

CourseOutcomes:
Oncompletionof the course studentswill be able tog
CO1 Do basiccommunication

CO2:Demonstrateknowledgeof Japanesscript (reading writing andlisteningskills).
CO3DemonstrateknowledgeaboutJapaneseulture, life style, mannersandetiquettes.

CO4:RPursueprofessionalapaneséanguageourse.
COURSEONTENTS

(3hrsLecture+ 3 hrs
Selfstudy)
Greeting, SeHntroduction, Nationality, Languages, Hiragana, Katakana rules, History of Kanji, Nu
Days and Dates, Time, Age, Mobile number, Places, Reldliegkss, Things, Vehicles. Introduction
grammar of basic particles, verbs and adjectives, Culture/Others: Business card exchange, Seg
festivalsin JapanKanjis:1to 10, Listeningpractice,Vocabularyandconversatiorpractice.

Reference:
a. Reuvisiorof beginnerevelstudiedin Modulel-2
b. NihongoChallengeKanji- Lessoril

Unit| JAPANESBEGINNERSEEVEL
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Mappingof CourseOutcomes (CO1
for Unit |

Unitl JAPANESECRIPT

Introduction to Demonstrative pronouns (ko-so-a-do),Asking/requestingfor something, Making
sentences using various question words, Stating/asking age, nationality, profession ,Culture
Information about Japanesestandardizedtest (JLPTNAT etc.),Kanjis:11to 20,Listeningpractice
VVocabulary an@donversatiorpractice.

Reference:

a. MinnanoNihongol: Lessoril and2 (Textbook+ AudioandVideo)

b. NihongoChallengeKanji- Lessor?

Mappingof CourseOutcomes |CO2
for Unitll

(3hrsLecture+ 3 hrs

Unit 11l BASIQAPANESERAMMAR
Selfstudy)

Conversatiorat the shop, askingprice,location, Tellingtime andschedulingasks,Introductionto Verb
groups (root, present, past, negative), Culture/Others: Conversation and Behavior at the shop,
buy train tickets, Train manners, Introduction to social issuesand Japanesesociety,Kanjis:21t
30,ListeningpracticeVocabularyand conversationpractice.

Reference:

a. MinnanoNihongol : LessorBand 4(Textbook +AudioandVideo)

b. NihongoChallengeKaniji- Lessor8

Mappingof CourseQutcomes |CO3
for Unit Il

(3hrsLecture+ 3 hrs

Unit IV JAPANESEORDAILYCOMMUNICATION
Selfstudy)

Directions and heading towards (use of particle de, he and relevant vocabulaigtions (use (
particle wo and relevant vocabulary),Types of adjectives (root, negative, past, past
negative),Culture/Others: Party, gifts related conversatiGifting culture in Japan, Introduction
Japanese economy and market needs ,Kanjis:31 to 40,Listening practice, Vocabulary and con
practice.

Reference:

a. Minnano Nihongol : Lessorband 6(Textbook +AudioandVideo)

b. NihongoChallengeKaniji- Lessord
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Mappingof CourseOutcomes |CO4
for Unit IV

TextBooks:
1. Minna no Nihongol ¢Main Textbook with audio and video files (Booksby GoyalPublishers
Availablein shops/ Online)

2. Minna no Nihongo Translation andyrammatical notes for setudy (Books by Goyal Publishe
Availablein shops/ Online)
3. NihongoChallenge; Kanji (Availablewith Japaneséanguagechools/teachers)

ReferenceBooks:

1. NihongoShohoForbetter understandingand practiceof Basiclapanesé&rammar
2. Marugoto: ForscenaricbasedJapaneseonversatiorpractice

E-Books/ E LearningReferences

1. nihongoichiban

a. https://nihongoichiban.com/home/jlptn5-study-material/
2. jlpt sensei

a. https://jIptsensei.com/howto-passjlpt-n5-study-guide/
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SEMESTHRVI
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Savitribai PhulePune University, Pune
ThirdYearlnformation Technology(2019Course)
314451 .ComputerNetwork and Security
Teachingscheme: CreditScheme: ExaminationScheme:

Mid_Semester. 30 Marks
End_Semester70Marks

Theory(TH): 3hrs/week 03Credit

PrerequisiteCourses

1. Basicof ComputerNetwork

CompanionCourse

1. CyberSecurity

CourseObjectives:

Tofamiliarizestudents with

1. Theapplicationlayerservicesresponsibilitiesand protocol.

2. Fathomwirelessnetworkanddifferentwirelessstandards

3. Differencedn different wireless networks and to learn differemiechanisnusedat layersof
wirelessnetwork.

4. Theconceptof network security.

5. Basiaryptographidechniques irapplicationdevelopment.

6. Cybersecurityvulnerabilities& studytypicalthreatsto moderndigital systems.
CourseOutcomes:

Oncompletionof the course studentswill be abletog
CO1ExplairResponsibilitiesservicesoffered and protocolusedat applicationlayerof network

CO2Apply concepts afirelessnetwork anddifferent wirelessstandards.
CoO3wS O23y Al S GKS | RK 2r6utidy Pritac@ &l Seasoraétwoskdhite & BeND4)
Implementthe principal concepts of network security and Understand network security threatsirity
servicesandcountermeasures

CO5Applybasiccryptographidechniques irapplicationdevelopment
CO6: Gain a good comprehension of the landscape of cyber security

Vulnerabilities &escribetypicalthreatsto moderndigitalsystems.
COURSEONTENTS

Unit APPLICATIOMYER ( 06hrs)

Client ServerParadigm:CommunicatiorusingTCPand UDP,Peerto PeerParadigm Application
LayerProtocolsDNSFTPTFTPHTTPSMTP, PORVMAP MIME,DHCPTELNET.
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Mappingof CourseOutcomes [CO1
for Unit |

Unitll WIRELESSTANDARDS | ( 06hrs)
WirelessLANsFundamental®f WLAN Desigrgoals Characteristicd\etwork Architecture IJEEB02.11
components in IEEE 802.11 network, Physical LM&EC Sub LayersDCF, PCF, Hidden aexpbose
station problem, Frame format, Addressing Mechanism, IEEE 80Blitefooth: Architecturd_ayer
operational states|EEE 802.16 WiMaServices, Architecture, Layers, comparibetween Bluetooth
IEEB02.11andIEEEB02.16.

Mappingof CourseQutcomes [CO2
for Unitll

Unit Il ADHOQ\NDWSN (06hrs)

Infrastructure Network andinfrastructure-less Wireless Networkdssues in Adhoc Wireless Netwd
AdhocNetworkMACLayer:DesignssuesPesignGoal,ClassificationMACAW Adhoc Network Routing
Layer:Issues in Designing a Routing Protocol fohAd Wireless Networks Classiftations of Routing
Protocols DSDVAODVDPSR,

Applications of Sensor NetwotkComparison with Ad Hoc Wireless Network, Sensor node archite
Issuesand Challenges Designinga SensoiNetwork, Classificatiomf sensometwork protocols,SENSC
NETWORKRCHITECTURRByeredArchitecture ClusteredArchitecture

Mappingof CourseQutcomes |CO3
for Unit Il

Unit IV INTRODUCTIC)'FONETWORSECURITY| (06hrs)

Importance and Need for Security, Network AttackPassive, Active Network Securitfhreats:
UnauthorizedaccessDistributedDenialof Servicg DDoSattacks,Manin the middle attacks,Concept
of Security PrinciplesConfidentiality and Privacy, Authentication, Authorization and Access Cqg
Integrity, Nor+ repudiation, Stream Ciphers: Substitution Cipher ¢ Mono alphabetic Cipher,
PolyalphabetiSubstitutionCipher., TranspositiorCipher:RaitFence

Block Ciphers mode£lectronic Code Book (ECB) Mode., Cipher Block Chaining (CBC) Mode
FeedbaciMode (CFB) Output FeedbacKOFBMode.

Mappingof CourseOutcomes |CO4
for Unit IV

UnitV CRYPTOGRAPKAIGGORITHM (06hrs)

Mathematical preliminaries: Groups,Rings,Fields,Prime numbers, Symmetrickey algorithms: Date
EncryptionStandards AdvancedEncryptionStandard,PublicKey Encryptionand Hashfunction: RS
Digitalsignatures, DigitaCertificatesand Public Keynfrastructure:PrivateKey Management, Diffie
Hellmankey exchangelhePKIXViodel
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Mappingof CourseOutcomes |CO5
for UnitV

Unit VI INTRODUCTIONDCYBEBECURITY ‘ (06hrs)

Introduction to Cyber SecurityBasic Cyber Security Concepts, Layers of security, Vulneratiligat
Harmful ActsMalware, Phishing,MIM Attack, DOSAttack, SQLInjection, Internet Governanceg
Challenges and Constraints, Computer Criminals, Assets and Threat, Motive of Attackers,
attacks,hardwareattacks,CyberThreatsCybeWarfare,CyberCrime,CyberStalking CyberTerrorism,
CyberEspionageComprehensiv€yberSecuriy Policy

Mapping of CourseOutcomes |(CO6
for Unit VI

TextBooks:

1. BehrouzA.ForouzanT CP/IFProtocolSuite McGrawHill Education)]SBN978-0-07-0706521,
4th Edition.

C.SivaRamMurthy, B.S.Manoj,Adhoc Wirelessletworks:Architectureand Protocols,
Pearsoicducation)]SBN978-81-317-06886, 1st Edition.

Atul KahateCryptographyandNetwork Security 3e,McGrawHill Education,
B.A.ForouzarCryptography an8letworkSecurityMcGrawHill Education
WilliamStallingCryptographyandNetwork Security PrinciplesandPractice 4th Edition.
Nina Godboleand SunitBelpure,CyberSecurityUnderstandingCyberCrimesComputer
ForensicaindLegalPerspectivesyViley

N

ook w

ReferenceBooks:

1. Kazem Sohraby, Daniel Minoli, TaiebZnafirelessSensor Networksfechnology, Protocolnd
ApplicationsWiley India,ISBN9788126527304

2. SchneirBruced ! LILEryptSgraphyProtocolsand f 32 NRA (G K Y & ¢

3. Charle<.Perkins AdhocNetworking,PearsorEducation978-81-317-2096-7

4. Andrew STanenbaum, David J. Wethrall, Computer Network, Pearson Education, ISBNL3]
2126953.

5. KuroseRossComputerNetworking: ATopDownApproachFeaturingthe Internet, Pearson
Education)SBN978-81-7758878

6. Dr.V.K.PachghareCryptographyand Information security,PHI,Secondedition, ISBN 978

81-203-50823

E Books /E LearningReferences

1. https://nptel.ac.in/courses/106/105/106105160/
2. https://nptel.ac.in/courses/106/105/106105031/

3.Anintroductionto CyberSecurity A S 3 A yGGISeNI &
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SavitribaiPhulePuneUniversity, Pune
ThirdYearlnformation Technology(2019Course)
314452:DataScienceandBig DataAnalytics
Teachingscheme: CreditScheme: ExaminationScheme:

Mid_Semester. 30 Marks
End_Semester70Marks

Theory(TH):03Hrs/week 03Credit

Prerequisites:

1. Engineeringinddiscretemathematics.

2. DatabaseManagementSystemsDatawarehousing an@atamining.

3. Programminggkill.

CompanionCourse

1. MachineLearning

2. AdvanceDatabaseManagement

CourseObjectives:

1. Tointroducebasicneedof BigDataandDatascienceo handlehugeamountof data.
2. Tounderstandthe basicmathematicsdbehindthe Bigdata.

3. Tounderstandhe different Bigdataprocessingechnologies.

4. Tounderstandandapplythe Analyticalconceptof BigdatausingPython.
5. Tovisualizehe BigDatausingdifferenttools.

6. Tounderstandthe applicationandimpactof BigData.
CourseOutcomes:

Oncompletionof the course studentswill be able tog

CO1lUnderstandBigDataprimitives.

CO2Learnandapplydifferent mathematicaimodelsfor BigData.
CO3DemonstrateBigDatalearningskillsby developingndustryor researchapplications.
CO4:Analyze an@pplyeachlearning modetomesfrom adifferent algorithmicapproachandit will
performdifferently under differentdatasets.

CO5Understandapplyandanalyzeneeds challengesandtechniquedor bigdatavisualization.

CO6Learndifferent programmingplatformsfor bigdataanalytics.

COURSEONTENTS

. INTRODUCTIORATASCIENCANDBIG
Unit| DATA ( O6HTrs)

Introduction to Datascienceand BigData, DefiningDatascienceandBigData,BigDataexamplesPatg
Explosion:DataVolume,DataVariety,DataVelocityandVeracity Bigdatainfrastructureand challenge
Big Data Processing ArchitecturesData Warehouse, REngineering the Dat&Varehouse,share
everything and shared nothing architecture, Big data learning approadb&s Science; The B
Picture:RelationbetweenAl, StatisticaL earningMachineLearningDataMiningandBigDataAnalytics
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Mappingof CourseOutcomes |CO1
for Unit |

Unitl MATHEMATICAEOUNDATIORFBIG ( 07Hrs)
DATA
Probability: Random Variables and Joint Probability, Conditional Probability and concept of Mar
chains, Tail bounds, Markov chains and random w&laswise independence and universal hashir,
Approximate counting, Approximate medidbata Streaming Models and Statistical Methoddajole
Martin algorithm,DistanceSamplingand RandonProjections Bloomfilters, Mode, Variance standard

deviation,Correlationanalysis and Analysis dariance.

Mappingof CourseOutcomes |CO2
for Unitll

Unit 11l BIGDATAPROCESSING ‘ (0O6HTrs)

Big Data Analytics Ecosystemand Technologies Introduction to Google file system, Hadooj
Architecture,Hadoop StorageHDFS, Common Hadoop Shell commands, Anatomy of File Wr
Read NameNode SecondarfNameNodeand DataNode HadoopMapReducegaradigm Map Reduce
tasks,Job,Taskrackers- ClusterSetupg SSH: HadoopConfiguration]ntroductionto NOSQLTextua
ETlprocessing.

Mappingof CourseQutcomes [CO3
for Unit Il

Unit IV BIGDATAANALYTICS ‘ (06 Hrs)

BigDataAnalytics Architectureand Life Cycle Typesof analysisAnalyticalapproaches DataAnalytic
with Mathematical manipulations, Data Ingestion from different sources(CSV,JSONhtml, Exce
mongoDBmysql,sqlite),DatacleaningHandlingmissingvalues dataimputation, Datatransformation
Data Standardization, handling categorical datth 2 and more categories, statistical
andgraphicalanalysiamethods,HiveDataAnalytics.

Mappingof CourseOutcomes |CO4
for Unit IV

UnitV BIGDATAVISUALIZATION (06 Hrs)

Introduction to Data visualizationChallenges to Big datdsualization, Conventional datésualizatio
tools, Techniques for visual data representations, Types of data visualization, Visualizing Big D
usedin datavisualizationProprietyDataVisualizatioriools, Openg sourcedatavisualizatiortools,Cas
Study: Analysis of a business problem of Zomato using visualization, Analytical techniques us
data visualization Data VisualizationusingTableaulntroduction to: Candela,D3.js,
GoogleChartAPI
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Mappingof CourseOutcomes |CO5
for UnitV

. BIGDATATECHNOLOGIBEBPLICATION
Unit VI ANDIMPACT ( O5Hrs)
Social media analytics Text mining, Mobile analytics, Data analytics life cycle of case studies
Organizationaimpact,understandinglecisiontheory, creatingbig datastrategy bigdatavaluecreatioi
drivers,Michaelt 2 NJv&udddmicreationmodels,Bigdatauserexperienceramifications,
IdentifyingbigdatausecasesBigDataAnalyticsChallengesindResearcltirections.
Mapping of CourseOutcomes |CO6

for Unit VI

TextBooks:
1. KrishKrishnan,Datawarehousingin the age of Big Data, Elsevier | SBN:9780124058910,
1s'Edition.
2. DT Editorial Services,Big Data, Black Book, DT Editorial Services,ISBN:9789351197577,
2016Edition.

ReferenceBooks:

1. Mitzenmacher and Upfal, Probability and Computing: Randomized Algorithms and
ProbabilisticAnalysi€;ambridgeJniversitypress, ISBN521835402 .

2. DanaRon Algorithmicand AnalysisTechniquesn Property Testingschoobf EE.

3. GrahamCormodeMinosGarofalakisPeterJ.Haasand ChrisJermaine Synopse$or Massive
Data: Samples,Histograms, Wavelets, Sketches,Foundation and trends in databases,
ISBN:10.1561/1900000004.

4. AlexHolmesHadoopin practice,Dreamtechpress|SBN:9781617292224.

5. AmbigaDhirajBigData,Big Analytics:EmergingBusinessntelligenceand AnalyticTrends
T 2 NX 2Brdinés@Niely ClOSeries.

6. ArvindSathiBig Data Analytics: Disruptive Technologa<hanging th&ame,
IBMCorporation|]SBN:9781-58347380-1.

7. EMCEducationServicesPata Scienceand Big Data Analytics Discoveringanalyzing
VisualizingandresentingData.

8. LiChen,ZhixunSu,Bo JiangMathematicalProblemsin Data Science Springer|SBN.978-3-
319251271.

9. Philipkromerand Russellurney BigDatafor chips,h Q w SSBN9789852132447.

10. EMCEducatiorservicespataScience an@igDataAnalyticsEMC2Wiley,ISBN978812655653

11. MuellerMassaronPythonfor Datascience Wiley,ISBN9788126557394.

12. EMC Education Services, Data Science and Big Data Analytics, Wiley India,
ISBN:9788126556533

13. BenoyAntony,KonstantinBoudnik,CherylAdams ProfessionaHadoop,Wiley
India,ISBNO9788126563029

14. JudithHurwitz,AlanNugent,BigDataForDummiesWileyIndia,|ISBN 9788126543281
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EBooks/ ELearningReferences

1. ZomatodatasetLink:https://www.kaggle.com/shrutimehta/zomateestaurantsdata
2. Linkfor dataset:https:// www.kaggle.com/tanmoyie/ugraduateschoolsadmissiorparameters
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SavitribaiPhulePuneUniversity, Pune
ThirdYearlnformation Technology(2019Course)
314453 WebApplicationDevelopment

TeachingScheme: CreditScheme: ExaminationScheme:
Theory(TH): 3hrs/week 03Credit Mid_Semester. 30 Marks
End_Semester70Marks

]
3V\IOI—>

PrerequisiteCourses:
1. Programmindanguages C+dava.

CompanionCourse
1. AdvancedatabaséMlanagementsystem
2. Designrhinking

CourseObjectives:-
1. Tofamiliarizestudentswith WebProgrammindyasicconcepts

2. TolearnandunderstandWebscriptinglanguages.

3. Toexplorethe Frontend& Backendveb programmingskills.
4. TounderstandandlearnMobile webdevelopment.

5. TounderstandandlearnWebapplicationdeployment.

CourseQutcomes:-
Oncompletionof the course studentswill be abletog
CO1DevelopStaticandDynamiovebsiteusingtechnologiedike HTML CSSBootstrap.

CO2Demonstratethe use ofweb scriptinglanguages.
CO3:Developweb applicationwith Front End& BackEnd Technologies.

CO4DevelopmobilewebsiteusingJQueryMobile.
CO5Deploywebapplicationon cloudusingAWS.

COURSEONTENTS

Unitl ‘ INTRODUCTIO'I‘DWEBTECHNOLOGIE‘ ( 06 hrs)

Links,Tables]JmagesHTMLForm,Media (Audio,Video),SemantiHTMLZElements.

BackgroundBorder,Margin,PaddingPositioning(flex,grid, inline, block),Animation, Transition.

Platform.

W3C:WhatisW3C, HowW3Chandles/SupportsvVebTecmologies.

HTML:Getting started with HTML, Why HTML, Tags and Elements, Attributes, Properties, Head
CSSWhy CSS, Types of CSS, How to use CSS, Properties, Classess€iitested CSS), Colors,

BOOTSTRARhyBootstrap,CS®verBootstrap,Howto UseBootstrap,BootstrapGrid SystemBootstra
Responsive, Bootstrap Classes, Bootstrap Components (i.e., Button, Table, Ligtoetst)ap as a Cr¢
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Mappingof CourseOutcomes Co1
for Unit|

Unit I WEBSCRIPTINLGANGUAGES | ( 06 hrs)

JavaScriptintroductionto Scriptinglanguagesintroductionto JavaScrip{JS),)JSVariablesand
ConstantsJSvVariableScopes)JDataTypes,JS-unctions,JSArray,JSObject,JSEvents.

AdvancedJavaScriptJSON JSON Creat&eyValue Pair, JSON Access, JSON ArrAy,a¥b
Functions,JSCallbackunctions,JSPromises)SAsyneAwait Functions,JSErrorHandling.

AJAXWhyAJAXCal[HTTRViethodsUsingAJAXDataSendingPataReceivingAJAXErrorHandling.

JQUERYWNhy JQuery, How to Use, DOM Manipulation with JQuery, Dynamic Content Change
JQueryUlDesignJsing JQuery.

Mappingof CourseOutcomes CO2
for Unitll

Unit 111 FRONENDTECHNOLOGIES (06hrs)

Front-EndFrameworks:What is web framework?Why Web FrameworkVeb FrameworkTypes.
MVC:WhatisMVC MVCArchitecture MVCin PracticaMVCin WebFrameworks.
TypeScriptintroductionto TypeScrip{TS)VariablesandConstantsModulesin TS.

AngularVersion 10+Angular CLI, Angular Architecture, Angular Project Structure, Angular Lif
Angular Modules, Angular Components, Angular Data Binding, Directives and Pipes, Angular
andDependency InjectionfDl),AngularRouters Angular-orms.

ReactJSIntroduction to ReactJS, React Components, Inter Components Communication, Con
Styling Routing Redux Architecture Hooks Basidhooks,useState(hook,useEffect(ookuseContet(
hook.

Mappingof CourseOutcomes CO3
ForUnit 1l

Unit IV BACKENDTECHNOLOGIES | ( 06hrs)

Node.JSIntroductionto Node.JSEnvironmentSetup Node.JEventsNode.J$FunctionsNode.JBuiltH
in Modules, File System, NPM, Install Exteiabules, Handling Data I/O in Node.JS, Create
ServerCreateSocketServer MicroservicesPM2.

ExpressJSntroduction to ExpressJS, Configure Routes, Template Engines, ExpressJS as M
Serving Static Files, REST HTTP Method APIs, ApplsinddB&P Authentication, Implement Ses
Authentication.

MongoDB:NoSQL and MongoDB Basics, Mongd®dBe.JS Communication, IR Operations usin
Node.JSViongooseODMfor Middleware AdvancedviongoDB.
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Mappingof CourseOutcomes Cco3
for Unit 1V

UnitV MOBILBNVEB DEVELOPMENT ( 06hrs)

TransitionsLayoutsWidgets,Events Forms, ThemesFormattingLists,Headerand Footer,CSS
Classed)ataAttributes,Buildinga SimpleMobile Webpage.

Mobile-First: Whatis Mobile-First?Whatis Mobile Web?UnderstandingViobile Devicesand Desktop.

JQuery Mobileintroduction to the jQuery Mobile Framework, Sgb jQuery MobilePages, Icons,

Mappingof CourseOutcomes CoO4
for UnitV

Unit VI WEBAPPLICATIONEPLOYMENT | ( 06 hrs)

with AWSElastic Beanstalk.

Cloud: AWS Cloud, AWS Elastic Compute, AWS Elastic Load Balancer and its types, AW/
Component of VPC, AWS storage, Deploy Website or Web Application on AWS, Launch an A

Mapping of CourseQutcomesfor |CO5
Unit VI

TextBooks:

1. KogentLearningSolutionsinc, Web TechnologiesHTML, JAVASCRIPT, RIARA, JSRML and
AJAXBlackbookPreamtechPress Secondedition,ISBN9788177228496.

2. RaymondCamden,Andy Matthews, JQuery Mobile Web Development EssentialsPackt
PublishingSecondEdition,9781782167891.

4. Ivan Bayross@Web EnabledCommercialApplication DevelopmentUsingHTML,
JavaScripPHTMLland PHP BPBPublications,4thEdition,ISBN:978183330084.

ISBN:978992461256.

7. JavaScript: The Definitiveuide- Master TheWorld's MostUsed Programminganguage,
SeventhEdition

8. JavaScript,D.Flanagarh Qw SSPD.f & =

9. ProgrammindgypescriptMakingYourJavaScripfApplicationsScaleBorisCherny

ReferenceBooks:
1. StevenM.Schafe¢ | ¢a[ = - U § 4 [ Z IngidEditiSre FourtrEdition,978 81-
26516353
2. Dr.HirenJoshiWebTechnologyndApplicationDevelopmentDreamTechkirst,ISBN:978
9350040881
3. {S9Sy ad {OKIFFSNE dal ¢a[xX -1 ¢ca[ | yR81-266{ ¢
16353

5. BrainFlingMobile Desigrand DevelopmentO'REILL¥jrstEdition,ISBN13:97881- 8404817-9
6. Adam Bretz& Colin J Ihrig, Full StackJavascriptDevelopmentwith MEAN, SPD First Edition,
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E Books/ E LearningReferences

1. LearningAmazonWeb ServiceAWS- A Handson Guideto the Fundamental®f AWSCloud
Author: Mark Wilkins.
https:// www.meanacademy.in/welechnologies
https:// www.meanacademy.in/angular
https://www.meanacademy.inthongodb
https://www.meanacademy.inhodejs
https://www.meanacademy.inAws
https:// www.w3schools.com/Css
https://www.javatpoint.com/angularjgtutorial
https://www.tutorialspoint.com/reactjs/index.htm

. https://www.tutorialspoint.com/web_development_tutorials.htm

. https://www.tutorialspoint.com/angular_material/index.htm

. https://www.javaguides.net/2020/07/agular10-exampletutorial.html

. https://www.javatpoint.com/reactjstutorial

. https://www.tutorialspoint.com/jquery_mobiléindex.htm

. https://www.tutorialspoint.com/nodejs/index.htm

. https://www.tutorialspoint.com/expressjs/index.htm

. https://www.tutorialspoint.com/mongodb/index.htm

. https://www.tutorialspoint.com/mongodb/mongodb _tutorial.pdf

. https://www.tutorialspoint.com/ajax/index.htm

. https://lwww.udemy.com/ajax/onlinecourse
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https://www.tutorialspoint.com/ajax/index.htm
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SavitribaiPhulePuneUniversisty,Pune
ThirdYearlnformation Technology(2019Course)
314454 ( A): Electivell (Artificial Intelligence)

Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH): 3hrs/week 03Credit Mid_Semester. 30Marks
End_Semester70Marks

PrerequisiteCourses
1. DiscreteMathematics 2. MachineLearning3. DataStructuresand Algorithms4. Any

Programmindg<nowledggJavaPython)
CompanionCourse
1. LabPractice- I
CourseObjectives:
1. TounderstandFrundamentatonceptsof Artificial Intelligenceanddifferent searchstrategies.
2. ToexploreVariousknowledgerepresentationsandreasoningschemes.
3. TounderstandFrundamental®f NLPand GameTheory.
4. Toexploreof Alapplications.

CourseOutcomes:

Oncompletionof the course studentswill be ableto ¢

CO1Applythe fundamentalconceptsof Artificial Intelligence
CO2Chooseappropriatesearchstrategiesfor anyAlproblem

COaillllustrate knowledgereasoningand knowledgerepresentationmethods(for solvingrealworld
problems)

CO4Analyzehe suitabletechniquesof NLPto developAlapplications

COS5Correlatethe appropriatemethodsof GameTheoryto designAlapplications

CO6:Understandhe conceptof deeplearningand Alapplications
COURSEONTENTS

Unit | INTRODUCTIONDAIANd SEARCH (06hrs)
Artificial Intelligence:Introduction, Componentsof Atrtificial Intelligence Characteristicef Artificial
IntelligenceSystemsintelligentAgents,Typesof IntelligentAgents
Statistical AnalysisCorrelation coefficient, RarBorrelation,ResiduaError,Mean Squarekrror,
RMSEPRrobabilityDistributions, Concepadf DiscretePDand ContinuousPD
SearchStrategies:Problem spaces(states, goals and operators), problem solving by search,
Uninformedsearch(breadthirst, depth-first, depthfirst with iterative deepening)
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Mappingof CourseOutcomes (CO1
for Unit |

Unit I PROBLEMOLVING (06 hrs)
Heuristic Search Technique&enerateand-Test; Hill Climbing; Properties of A* algorithm, Biast
SearchProblemReduction.

Constraint Satisfactionproblem: Interference in CSPsBacktrackingsearchfor CSPslLocal Searchfor
CSPsstructureof CSHProblem.

BeyondClassicaBearch:Localsearchalgorithmsand optimization problem, local searchin continuous
spacessearchingwith nondeterministicaction and partial observation,online searchagentand
unknownenvironments.

Mappingof CourseOutcomes CO2
for Unitl

KNOWLEDGEEPRESENTATISND
REASONING

Knowledge Representationintroduction to Knowledge Representation, Knowledge agent, Pred
logic, WFF, Inference rule & theorem proving: forward chaining, backward chaining, resolution;
Propositionaknowledge Boolean circuiagents Rule Base®ystems,

Unit 111 (O6hrs)

Knowledge Reasonindg:orward reasoning: Conflict resolution, backward reasoning: Use of backtra
Structured Knowledge Reasonin@emantic Net slots, inheritance, Framesexceptions and default
attachedpredicates ConceptuaDependencyormalism,

ReasoningJnderUncertainty: Sourceof Uncertainty,ProbabilistidReasoningind Uncertainty;Probability
theory; BayesTheoremand Bayesiametworks,CertaintyFactor,DempsterShafertheory, NonMonotonic
Reasoning, Trutmaintenance System§verviewof Fuzzy ogic.

Mappingof CourseQutcomes CO3
for Unitlll

Unit IV UNDERSTANDING NLP \ (O6hrs)
Introduction: Whatis NLP Stepsin NaturalLanguagd’rocessing,
SyntacticAnalysis(Parsingidrammarsand ParsersAugmentedTransitionNetworks,Unification
grammars
Semantic Analysis: Semantic grammar, Case grammars, Conceptual parsing, Approximately
CompositionaBemantidnterpretation.

Discourse and Pragmatic Processikfsing focusn UnderstandingModelingBeliefs,UsingGoalsand
Plandor UnderstandingSpeechActs,ConversationaPostulates

Textclassification (Spelthecking)Probabilistid.anguagélodels, Implementationaspectof Syntactic
Analysis(Parsing)
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Mappingof CourseOutcomes CO4
for Unit IV

UnitV INTRODUCTIONDGAMETHEORY (06hrs)
GamePlaying:OverviewandExamples.
Domain: Overview, MiniMax, AlphaBeta Cutoff, Refinements]terative deepening,The BlocksWorld,
Componentsof A PlanningSystem,Goal StackPlanning,Nonlinear PlanningUsing ConstraintPosting
HierarchicaPlanningReactiveSystems.

Mappingof CourseOutcomes CO5
for UnitV

Unit VI RECENAND FUTURERENDS\NAI | (06hrs)
Deep Learningintroduction, Why to go deep? Architecture of Deep Network, Restricted Boltz
Machines, Deep belief Network, Tensor Flow, Deep Learning libraries, Deep Learning platform,
Caffe DeepLearningUseCases.
Applications: Overview of Artificial Intelligence Domains, AFRobotics, AFNeural Networks, AHOT,
ComputerVisionin Al
Case StudiesAutomatic BirdidentificationusingDeepLearning,Turmkur monitoring usingComputer
Vision, Textto SpeechConversiorusingAPIs
Mapping of Course CO6
Outcomesfor Unit VI

TextBooks:

StuartRusselPeterNorvig,& ! clAModern! LJLINE ThitdKEditoonPearsorEducation2009

2.9t FAYS WAOKZI YS@AY Yy ArdHidall yIGySR  {AKIASHT GBSK |ay>] |¢N
Edition3rd Edition,2009

3. JamedAllen,NaturalLanguagéJnderstandingBenjamin/Cumming£ed,1995

=

ReferenceBooks:

AlgorithmicGametheory Editedby N Nishan,T RoughgardenCambridgeJniversityPress
AllenB.Downey,'ThinkStats",SecondEdition,h Q w Skediafl SBN978-1-491-907337
GameTheory- D Fudenberg& Tirole;MITPress

K.Boyer, L. Stark,H. Bunke,& ! LILJ A @ Alfiviachivie/isionand Robotics,World Scientific

PubCo1995

HwnNPE

E- Books/ E LearningReferences

1. http://onlinestatbook.com/Online_Statistics_Education.pdf

2. https://london.ac.uk/sites/default/files/studyguides/introductionto-
naturaklanguageprocessing.pdf

3. https://www.deeplearningbook.org/contents/TOC.html

4. https://cvlesalfabegues.com/search/naturinguageunderstanding2nd-edition/
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SavitribaiPhulePune University,Pune
Third Year Information Technology(2019 Course)
314454(B):Electivell (CyberSecurity)

Teachingscheme: CreditScheme: ExaminationScheme:

Mid_ Semester:30Marks

Th TH): 3 hrs/ k ;
eory(TH): 3hrs/wee 03 Credit End_Semester:70Marks

PrerequisiteCourses if Any

CompanionCourse
1. ComputerNetworks& Security

CourseObjectives:
1. Tolearnfundamentalconceptsof cybersecurity

2. Tolearndifferent typesofthreats andcybercrimes.

3. Tounderstandthe basicscyberforensics,network forensics,Emailforensics,web forensics
andcryptocurrency forensics.

4. Tounderstandthe basicdigital forensicsconceptsand techniquesfor conductingthe forensic
examinationon different digitaldevices.

5. To analyzdow particular social engineeringttackstake advantageof specifidfeaturesof the
Internet and of humannature.

6. TolearntheITlawsandcybercrimebasics.

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1Developbasicunderstanding otybersecurity.

CO2Differentiateamongdifferent typesof cyberthreatsandcybercrimes.

COalllustratecyberforensictechniqueso identify the criminalactivities.
CO4:Applyforensicanalysidoolsto recoverimportant evidencefor identifyingcomputercrime

engineeringmethodsusedto undertakesuchcrimes

cybercrime

CO5: Distinguishand classifythe forms of cybercriminalactivity and the technologicaland socia

COe6:Evaluatethe effectivenessof cybersecurity, cyberlaws and other countermeasuresagainst

COURSEONTENTS

Unit | INTRODUCTIONDCYBERBECURITY (06hrs.)

CyberspaceCyber threats, Cyberwarfare, CIA Triad, Cyber Terrorism, Cyber Security of Critical
Infrastructure,Cybersecurity- Organizationalmplications.

Introduction: Introduction to Cyber Security, Need, Importance and challenges in Cyber Secy
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Mappingof CourseOutcomes |CO1
for Unit |

Unit |l CYBERRIME®NDHACKING | (06hrs)
Overviewof CyberAttacksand Vulnerabilities
Types of Threats ¢ Malware, spyware, Sniffing, Gaining Access,EscalatingPrivileges,Executing
ApplicationsHidingFiles,Coveringlracks, Wormslrojans,VirusesBackdoors.
Types of Cyber Crimecyber stalking, forgery, software piracy, cyber terrorism, phishing, comput
vandalism, computer hacking, creating and distributing viruses over internet, spamming, cross
scripting, online auction fraud, cybsguatting, logidombs, web jacking, internet time thefts, DoS
attack,salamiattack,datadiddling,emailspoofing.
Typesof HackerHackingand CrackingHackingEthicalissuesEthicaHacking.

Mappingof CourseOutcomes |CO2
for Unitll

Unit |1l CYBERORENSICS | (06hrs)
Introduction to Cyber ForensicaVhat are cyber forensics, cyber forensics investigation process,
evidencechallengesn cyberforensics;

Web Attack Forensicdntrusion forensics, database forensics, preventive forensics: faménsics
practices, Antforensics detection techniques, Network forensics analysis tdddyare Forensics:
Malwaretypes,MalwareAnalysisToolsfor analysis;

Email Forensics:e-mail Protocols,e-mail crimes, email forensicsBitcoin

Forensicscryptocurrency crimesrelatedto bitcoin;

CaseStudy:Adetailedcasestudyon cyberforensicsandits InvestigationReports.

Mappingof CourseOutcomes |[CO3
for Unitlll

Unit IV DIGITAEORENSICS | (06hrs)
Introduction to DigitalForensics Cyber Forensics vs Digital Forensics, the role of digital forensics
its environment, Forensic Software and Hardware, properties of digital evidence, recowasiing
preserving digital evidence, Advancedforensic Tools, selecting and analyzingdigital evidence,
validatingthe evidence, Forensic Technology and Practices, Forensic Ballistics and Photography
Irisand FingerprintRecognitionAudioVideoAnalysis
CaseStudy: Adetailedcasestudyon DigitalForensics

Mappingof CourseOutcomes |CO3C0O4
for Unit IV

UnitV SOCIAENGINEERING (06hrs)

Introductionof socialengineeringandcybersecurity,socialengineeringconceptualevolution,defining
social engineeringategories, Phases, attack spiral model, Att&endorssocial approach, socio
technicalapproach Advancedsocialengineeringattack, PhishingAttack, Insider Attack,Identity Theft,
PreventingnsiderThreats SociaEngineeringrargets andefenseStrategies.
CaseStudy:Phishingandldentity TheftOnlineScams
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Mappingof Course CO5
Outcomesfor UnitV

Unit VI CYBERTHICBNDLAWS ‘ (06hrs.)

Introduction to Cyber Laws E-=Commerceand E-Governance,Certifying Authority and Controller,
OffenceaunderITAct, ComputerOffencesandits penaltyunderISO27001,IT Act2000,PositiveAspects
and weak areas of ITA 200Digital signatures and the Indian ITA adiTA 2008, and International
Standardsmaintainedfor CyberSecurity,SecurityAudit, Investigationby Investing
Agency]ntellectualPropertyRightsin Cyberspace.

Mapping of Course CO6
Outcomesfor Unit VI

TextBooks:

1. CyberSecurityUnderstandingCyberCrimes ComputerForensicandLegalPerspectived\ina
GodboleandSunilBelapure Wiley INDIAISBND78-81-265-2179-1

2. Practical Cyber Forensics an IncidentBased Approach to Forensic Investigations,
NiranjanReddy ApressJSBN13:978-1-484244593

3. PracticaDigitalforensicsg RichardBoddingtion PACKPublishingSBN78-1-78588710-9

ReferenceBooks:

1. William StallingsComputerSecurityPrinciples andPractices, Pearsdth Ed, ISBNB78-0- 13-
3354690

2. Bernard Menezes, Network Security and Cryptography, Cengage Learning/EBBN3151349
1

3. Dr. V.K.PachghareCryptographyand Information security, PHI, Secondedition, ISBN 978-81-
20350823

E Books/ E LearningReferences:

1. Z.Wang,L.SunandH.Zhu, "DefinindgsociaEngineeringn Cybersecurity,"in IEEERAccessyol.8,pp.
8509485115,2020,D0i:10.1109/ACCESS.2020.2992807.

2. EogharCasey¢ 5 A FEvidéricdand ComputerCrime:ForensicScienceComputersandthe
Ly S EYSSIERay2011,1SBN978-0-12-3742681
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314454(C):Electivell- (CloudComputing)

Teachingscheme: CreditScheme: ExaminationScheme:

Mid_Semester. 30 Marks

Theory(TH) :3hrs/week 03 Credit End_Semester70Marks

JINOH

PrerequisiteCourses
1. Basicof ComputemMetworks
2. OperatingSystems

CourseObjectives:

1. Toprovidestudentswith the fundamentalsandessential®f cloudcomputing

2. Tolearnbasicof virtualizationandits importance

3. Toprovidestudentsa soundfoundation of the cloud computingsothat they are ableto startusing
andadoptingcloudcomputingservicesandtoolsin their reallife scenarios

4. Toenablestudentsexploringsomeimportant cloudcomputingdrivencommercialsystemsand
applications

5. Tounderstandcloudstoragetechnologies andelevantfile systems

6. Tobeexposedo UbiquitousCloudandinternetof Things

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1Articulatethe mainconceptskeytechnologiesandfundamentalsof cloud computing.

CO2Understanccloudenablingtechnologiesandvirtualization.
CO3Analyzevariouscloudprogrammingmodelsandapplythemto solveproblemsonthe cloud.
CO4 Explaindatastorageand major securityissuesn the cloud.

CO5Understandrendsin ubiquitouscloudandinternet of things.

COG6EXxplorefuture trendsof cloudcomputing.

COURSEONTENTS

Unit FUNDAMENTAILG CLOUGBCOMPUTING (06hrs)

Origins and Influences, Basioncepts and Terminology, Goals and Benefits, Risks and Challenge
and Boundaries,Cloud CharacteristicsCloud Delivery Models, Cloud Deployment Models, Federated
Cloud/Intercloud,Typesof Clouds.

Mappingof CourseOutcomesfor |CO1
Unit |

. CLOUEENABLINGECHNOLOGAND
Unitll (06hrs)
VIRTUALIZATION
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CloudEnabling Technology: Broadband Networks and Internet Architecture, Data Center Technolog
VirtualizationTechnologyWeb TechnologyMultitenant TechnologyServiceTechnology.

Implementation Levels of Virtualization, Virtualization Structures/Toolsand Mechanisms, Types of
Hypervisors, Virtualization of CPU, Memory, and 1/0O Devices, Virtual Clusters and Resource Marn
Virtualizationfor Data-CenterAutomation.

Mappingof CourseOutcomesfor  (CO2
Unit 11

UnitIl] COMMONSTANDARDANDCLOUD (06hrs)

PLATFORMS
Common StandardsThe Open Cloud Consortium, Open Virtualization Format, Standards for Apy
DevelopersBrowsers (Ajax), Data (XMISON), Solution Stacks (LAMP and LAPP), Syndication (Ato

Publishing Protocognd RSS)Standardgor Security.

Amazonweb services:ComputeservicesStorageServicesCommunicationServicesAdditional services
GoogleAppEngine:Architectureandcoreconcepts Applicationlife cycle,Costmodel

Microsoft Azure:Azurecore concepts SQLAzure WindowsAzureplatform appliance

Mappingof CourseOutcomes CO3
for Unit 11l

Unit IV DATASTORAGENDSECURITIN CLOUD | (06hrs)
Cloudfile systems:GFSand HDFSBigTableHBaseand DynamoClouddata stores:Datastoreand
SimpleDBGautamShrauf CloudStorageOverview CloudStorageProviders.
Securing the CloudGeneral Security Advantages of Cldased Solutiondntroducing Business
ContinuityandDisasteiRecoveryDisasteiRecoveryUnderstandinghe Threats.

Mappingof CourseQutcomesfor  |(CO4
Unit IV

UBIQUITOUSLOUDBND THENTERNET
Of THINGS

Cloud Trends in Supporting UbiquitouSomputing Performance of Distributed Systems and the C

Enabling Technologies for the Internet of Things (RFID, Sensor Networks and ZigBee Techno

Innovative Applications of the Internet of Things (Smart Buildings and Smart Power Gritindreia

SupplyChainManagement,CyberPhysicalSystem),Online Socialand

ProfessionaNetworking.

Mappingof Course CO5

Outcomesfor UnitV
Unit VI FUTURBFCLOUGCOMPUTING ( 06hrs)

How the Cloud Will Change Operating SysterhecationAware Applications, Intelligent Fabrics, Pai
andMore, TheFutureof CloudTV,Futureof CloudBasedSmartDevicesFasterTimeto Marketfor Software
Applications, Homdased Cloud Computing, Mobile Cloud, Autonomic CEungine Multimedia Cloud
Energy Aware Cloud Computing, Jungle Compufagker at a GlanceProcess SimplificatiorBroad
Supportand Adoption, Architecture,Getting the Most from Docker,
TheDockerWorkflow

UnitV (06hrs)
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Mapping of CourseOutcomes CO6
for Unit VI
TextBooks:

1. ThomasErl, ZaighamMahmoodnd RicardoPuttini, CloudComputing:Concepts,Technology&
Architecture Pearson|SBN97893325359239332535922, st Edition

2. AnthonyT. Velte Toby J. Velte, Robert Elsenpeterd / f Z£ariRuting:A Practical! LILINE | OK
2010,TheMcGrawHill.

ReferenceBooks:

1. RajkumarBuyya, Christidfecchiola, SThamaraiSelvi, Masterir@loudComputing: Foundations and
ApplicationsProgrammingMcGrawHill, ISBN9781259029950, 1259029956.

2. GautamsShrof, & 9 b ¢ 9 w tCWQUDP COMPUTING Technology Architecture, Applications,
CambridgeJniversity Pres$SBN9780511778476

3. Srinivasan, J. Suresh, Cloud Computing: A practical appiardelarningandimplementation,
Pearson|SBN9788131776513.

4. Jack JDongarra, Kai Hwang, Geoffréy Fox, Distributed and Clo@bmputing: FroniParallel
Processingp the Internet of ThingsElsevier| SBN978938126923793812692381st Edition.

5. Brian J.S. Chee and Curtis Franklin, Jr., Cloud Giagrplechnologies and Strategies of the
UbiquitousDataCenter CR(Press|SBN9781439806128.

6. KrisJamsaCloud Computing:SaasPaas,laas,Virtualization, BusinessModels, Mobile, Securityand
More, Jonesand Bartlett, ISBN9789380853772.

7. JohnW. Rittinghouse,Jamed~. RansomeCloudComputingimplementation,Managementand
Security CR@®ress)SBN 97814398068071439806802.

8. KarlMatthias, SeanP.Kane,Docker:Upand RunningOReillyJSBN:9781491917572,1491917571.

9. BarrieSosinskyCloudComputingBible,Wiley,ISBN9788126529803.

10.RonaldL. Krutzand RusselD. Vines,CloudSecurity:A Comprehensiveguideto SecureCloud
ComputingWiley,ISBN9788126528097.

11. Scott Adkins,JohnBelamaric VincentGiersch DenysMakogon,JasonE. Robinson OpenStack:Clou
ApplicationDevelopmentWrox,ISBN9781119194316.

12. KailashJayaswal, JagannathKallakuigbnaldJ.Houde, CloudComputingBlack BookWiley
Dreamtech,ISBN:9789351194187
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SavitribaiPhulePune University,Pune
Third Year Information Technology(2019 Course)
314454(D): Electivecll (SoftwareModeling and Design) p
Teachingscheme: CreditScheme: ExaminationScheme:

Theory(TH) : 3hrs/week Mid_Semester. 30 Marks
End_Semester70Marks

03Credit

PrerequisiteCourses

1. BasicKnowledgeof Objectoriented Programming

2. Software Engineering

3. DatabaseMlanagementSystem

CourseObjectives:

Tounderstandanduse of UMLto arriveat a designsolutionfor realworld problems.
Tounderstandbasicsof object-oriented Modeling.

TolearnDesigrconceptsto Modelfor realworld problemsusing objectmodeling.
Toexplorelnteractionandbehaviormodeling.
TounderstandSoftwaredesignprinciplesandpatterns.

Toexplorethe architectural desigmguidelinesin varioustype of applicationdevelopment.

o gk wnE

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1Understandasicof objectorientedmethodologiesandUnifiedModelingLanguagéUML).
CO2Applyanalysigrocessusecasemodeling,domain/classnodeling
CO3Desigrandapplyinteractionandbehaviormodelingon a givensystem.
CO4ComprehendOOdesignprocessandbusinessaccesandviewlayerclassdesign.

CO5Recognizéhe softwaredesignprinciplesand patternsto be appliedon system.
COe6:lllustratearchitecturaldesignprinciplesandguidelinesn the varioustype of applicatiordevelopment.

COURSEONTENTS

Unit | | INTRODUCTIORDOOMANDUML | ( 06 hrs)
Introduction to ObjectOriented Methodology- Studyof variousdesignmethodologiedike ObjectOriented
Design by Boocl®bject Modelling Techniques by Rumbaugh, Objagented Analysis b€odd Yourdon
and ObjectOrientedSoftware Engineerinigy lvarJacobson
Unified Approachg¢ Unification of Booch, Rumbaugh and Jacobson methodologies, Obfeagented
Analysis, Object Oriented Design, Iterative Development & Continuous Testing, Modadetyon UML
LayeredApproach
Unified Modeling Language;, Introduction to Modeling and UML2.0, MDA UML2.0 Structure, UML
Building Blocks,UML common Mechanisms)ntroduction to all UML2.0Diagramnotational
Techniques4+1View
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Mapping of Course Cco1

Outcomesfor Unit |

Unitl| OBJECDRIENTEBNALYSIS (06 hrs)

Object Oriented Analysis Processlse Case Modeling: Actor Identification, Actor Classification,
GeneralizationseCasddentification,Uses/Include/ExtendssociationWriting aformal usecase Forwar
EngineeringUsecaserealization)

Class ModelingApproachfor identifying class, Approaches for identifyingasses, Claggattern
approach, Class Responsibiliti€s|laboration Approach, Naming Classes, Class associations Gener:
specializatiorelationship, Aggregatioand CompositionRelationships
Mappingof CourseQutcomesfor  |[CO2

Unitll

Unitill INTERACTIOANNDBEHAVIORIODELING (06hrs)

Activity Diagram:Activityand Actions, ActivitfEdge, Decision and Merge Points, Faokn, Control
Flow,Constrainton Action,SwimLanes.

SequenceDiagram:Context,Objectsand Roles, Link€)bjectLife Line,Messageor stimulus,
Activation/Focuf Control, deleteobject,Modelling Interactions.
CollaborationDiagram:Objectsand Links Messagesnd stimuli,Active Objects,Communication
Diagram, IteratiorExpressionParallelExecution, Guar@xpressionTimingDiagram.

State DiagramState Machine, Triggers and Ports, Transitions and conditions, Initial and Final State
nestedstate CompositeStates Submachinétates.

Mappingof CourseOutcomes CO3
for Unit Il

Unit IV OBJECORIENTEDESIGRROCESS (hrs)

Object Oriented Design ProcesBesigning Business Layer: Object Oriented Constraints Languagge
Designing Business Class@he Process, Designing Well Defined Class Visibility, Attribute Refin
Method DesignUsingUMLActivity Diagram PackagingndManagingClasses.

DesigningAccesd. ayer:ObjectRelationalSystemsObjectRelationMapping, TableClassViapping, Table

T Inherited ClasseMapping,Designinghe Accesd.ayerClassescreatemirror classesidentify access
layerclasgelationshipsgliminate redundantlassesgreatemethodclasses.

Designing View LayeNiew Layer Classes Design, Identifying View Classes by Analyzing Use Case
Macro-LevelDesigrProcesg; identify view layerobjects,andbuild prototype for view layerInterface.
TestUsabilityand Usersatisfaction: ComponentandDeploymentDesigrusingComponentand
DeploymentDiagram.
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Mappingof CourseOutcomesfor  |CO4
Unit IV

. SOFTWAREESIGRRINCIPLESND
UnitV PATTERNS (06 hrs)
Introduction and needof DesignPrinciples:GeneraResponsibilitAssignmentoftwarePatterns(GRASP
Introduction, Creator, Information Expert, Low coupling, Controller, High Cohesion, Polymorphisn
fabrication,Indirection,Protected Variations.

Introduction to GORdesignpatterns: Typesof designpatterns:CreationaPattern:SingletonFactory
StructuralPattern: Adapter,Facade BehaviorBlatterns:Strategy State

Mappingof CourseOutcomesfor  |CO5
UnitV

Unit VI SOFTWARERCHITECTURBESIGN | (06 hrs)
Anatomy of Software Architecture, Quality attributes in architecture design, Designing @bjeated
Software Architecture, Designing Client/Server Software Architecture, Designing ServiceOriented
Architectures, Designing CompondBased Software Architectures, Designing Concurrent and TReal
SoftwareArchitectures ProductLineArchitecturedesign

Mapping of Course CO6
Outcomesfor Unit VI

TextBooks:

1. AliBahrami,Object OrientecsystemsDevelopmenusingUnified ModellingLanguageMcGrawc Hill,
InternationalEditions1999,ISBN0-07-11600906

2. Erich Gamma et al, Design Patterns: Elements of Reusable Object, Pearson, First
Edition,ISBN:97893325554(18332555400

3. ErichGammeaet al, DesignPatterns:Elementsof ReusabléObject,PearsonFirst Edition,
ISBN:9789332555402332555400.

ReferenceBooks:

DanPilone NeilPitman,UMLin Nutshellh Q NJBubfISBE:8184040029788184040029.

2. ObjectOriented Analysisand Designwith Applications,Third Edition by Grady Booch, Robert A.
MaksimchukMichaelW. Engle BobbiJ.YoungJimConallenandKelliHouston,2007.

3. Anintroductionto SoftwareArchitectureby Shaw& Garlan,
http://sunnyday.mit.edu/16.355/intro_softarch.pdf

4. HassanGomaa,Software ModelingAnd DesignUML, Use Cases Pattern, & Software
ArchitecturesCambridgdJniversityPress|SBN9780-521-764148.

5. JIMArlow,llaNeustadtUML2 andthe UnifiedProcessPearsonSecond EditiolSBN:

9788131700549 omPenderUML2 Bible,WileyIndia,ISBN9788126504527.

=
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314455:Internship

Teachingscheme: CreditScheme: ExaminationScheme:

Theory(TH): 4 hrs/week

04 Credit Teamwork: 100Marks

PrerequisiteCourses if Any

CourseObjectives:

To encourage and provide opportunities for students to get professional/personal
experiencehrough internships.

To learn and apply the technicalknowledgegainedfrom academics/classroomlearninginreal
life/industrial situations.

To get familiar with variousols and technologies used in industries and their
applications.

To enablestudentsto develop professionalskills and expandtheir professionalnetwork with
the developmentof employervaluedskillslike teamwork,communication.

To applythe experiencegainedfrom industrialinternshipto the academiaourse
completionproject.

Tonurture professionabndsocietalethicsin students

Understandthe social,economicand administrativeconsiderationsthat influencetheworking
environmentof industrialorganizations

CourseOutcomes:

Oncompletionof the internship,learnerwill be ableto ¢
CO1Developprofessionatompetencethroughindustryinternship.

CO2:Apply academic knowledge in a personal and professienaironment

CO34Ruild the professionahetwork andexposestudentsto future employees.

CO4:Apply professionandsocietalethicsin their day-to-daylife.
CO5Becomearesponsiblgorofessionahavingsocial,economicand administrativeconsiderations.
CO6:Makeown careergoals andgersonabspirations.

Guidelines:

Internships are educational and career development opportunities, providing practical experieni
field or discipline. Internships are far more important as #mployers are looking for employees w|
are properly skilled and having awareness about industry environment, practices and culture. Int
is structured, shortterm, supervised training often focused around particular tasks or projects
definedtime scales.

Core objective is to expose technical students to the industrial environment, which cannot be
simulated/experiencedh the classroomandhencecreatingcompetentprofessionalsn the industryand
to understand the social, economic and administrative considerationsthat influence the working
environmentof industrialorganizations.

Engineeringinternships are intended to provide studentgith an opportunity to apply theoretica
knowledgefrom academicsto the realities of the field work/training. The following guidelinesare

proposed to give academic credit for the internship undergone as a part of the Third Year Engir
curriculum.
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Duration:

Internshipto be completedafter semester5 and before commencemenbf semester6 of at least
4to 6 weeks;andit isto be assesse@nd evaluatedin semester 6.
Internshipwork Identification:

Student may choose to undergo Internship at Industry/Govt./NGO/MSME/Ruralnternship/
Innovation/IPR/Entrepreneurship Student may choose either to work on innovation or
entrepreneurial  activities resulting in  startup or undergo internship  with
AYRAzZZGNBEKkbDhQakD2GSNYYSyid 2NAIYAIT Imaketrehdekvesh ON
readyfor the industry.
Contacting various companies for Internship and Internship work identification process should be
initiated in the Vth semesterin coordinationwith trainingandplacementcell/ industryinstitute cell/
internship cell. This will help students to start their internship work on time. Also, it will allow
studentsto work in vacationperiod after their Vth semesterexamination.
Student can take internship work in the form of Online/onsite work from any efftiowing but
not limited to:
1 Workingfor consultancyfesearchproject,
1 Participationat EventgTechnical Business)/innnovationrelated completiondike

Hackathon,
1 Contributionin Incubation/Innovation/EntrepreneurshigCell/Institutionallnnovation

Council/startupscellsof institute /

1 Learningat Departmentalab/Tinkerind-ab/Institutionalworkshop,

1 Developmenbf new product/ Busines®lan/registration ofstart-up,

1 Participationin IPRworkshop/Leadershif alks/Idea/ Design/ Innovation/ Business
Completion/TechnicaExpos,

1 Industry/ GovernmeniOrganizatiorinternship,

1 InternshipthroughInternshala,

1 In-house product development, intercollegiate, inter department reseant@rnship

underresearcHab/group, micro/small/mediumenterprise/onleineinternship,
1 Researcimternshipunderprofessors]ISCIIT's,Researclorganizations,
1 NGOr Socialnternshipsyural internship,
1 Participatein opensourcedevelopment.
Internship Diary/ InternshipWorkbook:

Students must maintain Internship Diary/ Internship Workbook. The main purpose of maintaining
diary/workbook is to cultivate the habit of documenting. The students should record in thetdaning
diary the dayto-day account of the observations, impressions, information gathered and sugge
given,if any.Thetrainingdiary/workbookshouldbe signedafter everydayby the supervisor/in chargeof
the sectionwhere the studenthasbeenworking.
Internship Diary/workbook and Internship Report should be submitted by the students along with
attendance record and an evaluation sheet duly signed and stamped by the industry to the |
immediately after the completion of the trainingnternship Diary/workbook may be evaluated on theesis
of the following criteria:

Properandtimely documentedentries

Adequacy& quality of informationrecorded

Datarecorded

Thoughtprocessandrecordingtechniquesused

Organizatiorof the information
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InternshipWork Evaluation:

Every student is required to prepare a maintain documentary proofs of the activities done by h
internship diary or as workbook. The evaluation of these activities will be dofedgramme Head/Ce
In-charge/ Project Head/ faculty mentor /faculty or Industry Supervisor base®eosrall compilation of
internship activities, suactivities, the level of achievement expected, evidence needed to assigl
pointsandthe durationfor certain activities.

Assessmerdind Evaluationsto be donein consultationwith internshipsupervisor(Internaland External
¢ asupervisoifrom placeof internship.

RecommendectvaluationparametersPostinternship Internal Evaluation-50 Marks +Internship
Diary/Workbookand Internship Report- 50 Marks

Evaluationthrough SeminarPresentation/VivaVoceat the Institute-
The student will give a seminar based on his training report, before an expert committee

constituted by the concernedepartment as per norms of the institute. The evaluation will be
basedon the following criteria:

Depthof knowledgeandskillsCommunicatior& PresentatiorSkills

TeamWork

Creativity

Planning% Organizationaskills

Adaptability

AnalyticalSkills

= =/ =2 =4 -4 -4 -

Attitude & Behaviorat work
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SocietalUnderstanding
Ethics
Regularityandpunctuality
Attendancerecord
Logbook
{ O dzR Begdba&zirom ExternalnternshipSupervisor
After completionof Internship,the studentshouldprepareacomprehensiveeport to indicate
whathe/shehasobservedandlearntin the trainingperiod. Thestudent maycontactindustrial
Supervisor/ Faculty Mentor/Faculty/TPO for assigning special topics and pro@hehshiould
prepare the final reportonthé G dzZRSy (1 Qa LINB&aSy OS Iidkmd absedt: f f
without prior intimation to the department/institute/concern authority/T & Eell,entire
training canbe cancelled.
Thereport shallbe presentedcoveringfollowing recommendedieldsbut limited to,

1 Title/CoverPage

1 Internshipcompletioncertificate

1 InternshipPlaceDetails Companybackgroundorganizationand
activities/Scopeandobjectof the study/ personalbbservations
Index/Tableof Contents
Introduction
Title/Problem statement/objectiveMlotivation/Scope and
rationaleof the studyMethodologicaldetails
Resultd Analysidginferencesandconclusion
SuggestionsRecommendationfor improvementto industry,if any Attendance
Record
Acknowledgement
Listof reference(Librarybooks,magazines andther sources)

= =4 4 -4 -8 A

E R

FeedbacKrom internship supervisor(Externahand Internal)

Postinternship, faculty/faculty coordinator should collect feedbackabout student with following
recommendedoarameters

Technical knowledge, Discipline, Punctuality, Commitment, Willingness to do the work
Communicatiorskill, individualwork, Teamwork, Leadership.
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SavitribaiPhulePuneUniversity, Pune

ThirdYearlnformation Technology(2019Course)
314456:ComputerNetwork SecurityLab

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR): 4 Hrs/week 02Credit OR:50Marks
TW:25Marks

Prerequisites:
1. Fundamental®f ComputerNetworks.

CourseObjectives:
1. Todesignandimplementsmallsizenetwork andto understandvariousnetworkingcommands.

2. Tolearnvariousclient/serverenvironmentsto useapplicationlayerprotocols.

3. Tounderstandnetworklayerrouting protocolsandits implementations.

4. Tounderstandthe network security byusingpublickeycryptographyalgorithms.
CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1:Design and configure small size network and associated netwarkimgnands.

CO2:Understandvariousclient/serverenvironmentsto useapplicationlayerprotocols.

CO3:Usebasiccryptographidechniquesn softwareand systemdesign.

CO4Applymethodsfor authentication,accessontrol,intrusiondetection.
Guidelinedor Instructor's Manual

1. Thefaculty membershouldpreparethe laboratorymanualfor all the experimentsandit shouldbe
madeavailableto students andaboratoryinstructor/assistant.

Guidelinesfor Student'sLabJournal

1. Studentshould submit term work in the form of handwritten journal basedon specifiedlist of
assignments.

2. PracticaExaminatiorwill be basedon the term work.

3. Candidatdasexpectedto knowthe theory involvedin the experiment.

4. The practicalexaminationshould be conductedif and only if the journal of the candidateis
completein all respect.

Guidelinedor Lab/TW Assessment

1. Examinersvill assesshe term work basedon performanceof studentsconsideringhe parameters
such as timelgonduction of practical assignment, methodology adopted for implementation of
practical assignment, timely submission of assignment in the form of handwritten-uwgitdong
with resultsof implementedassignmentattendanceetc.

2. Examinersvill judgethe understandingof the practicalperformedin the examinationby asking
somequestionsrelatedto theory & implementationof experimentshe/shehascarriedout.

3. Appropriateknowledgeof usageof softwareandhardwarerelatedto respectivdaboratoryshould
be checked byhe concernedfaculty member.
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Guidelinedfor LaboratoryConduction

As a conscious effort and little contribution towards Green IT and environment awareness, att
printed papersof the programin journalmaybe avoided.Theremustbe handwritten write-upsfor every
FaaA3dyyYSyid Ay GKS 22dNylfd® ¢KS 5+x5k/5 02yl
by every student and same to be maintained by department/lalcHarge is highly erouraged.Fo
referenceone or two journals may be maintainedwith program prints at

Laboratory.

Listof LaboratoryAssignments

GroupA: ComputerNetwork
1. Usinga Network Simulator (e.g.packettracer) ConfigureRouter¥ 2 NJX
a) Configurearouter usingrouter commandsand ConfigureRoutinginformation Protocol(RIP).
b) ConfigureAccesLontrollists¢ Standard& Extended.
c) NetworkAddressTranslationStatic,Dynamic& PAT(PortAddressIranslation)
2. UsingaNetwork Simulator (e.g.packettracer) ConfigureRoutingProtocols,
a) ConfigureEIGRR ExploreNeighborshipRequirementandConditionsjts KValues
MetricsAssignmenandCalculation.
b) OSPFE ExploreNeighborshipConditionand RequirementNeighborshipstates,OSPF
MetricCostCalculation.
c) WLANwith staticlPaddressingand DHCRvith MACsecurityandfilters.
3. SocketProgrammingn C/C++on Linux.
a) TCRClient,TCFServer
b) UDPClient,UDPServer
4. Introduction to serveradministration (serveradministrationcommandsandtheir applications)
andconfigurationof below Server;(Study/Demonstration Only)
a)FTP b) WebServer
GroupB: Network Security
1. Implement a client and a server on different computers using python. Perform the communig
betweenthesetwo entities by using RSAryptosystem.
2. Implement a client and a server on different computers using pytheerform the authentication
of senderbetweenthesetwo entities by usingRSAdigital signaturecryptosystem.
3. Implement a client and a server on differecdmputers using python. Perform the encryption
messag®f senderbetweenthesetwo entitiesbyusingDESAlgorithmanduseDiffie Hellmanmethod
for exchangeof keys.

4. Use the snort intrusion detection package to analyze traffic and cread@rature to identify
problemtraffic.

ReferenceBooks:
1. Andrew S.TanenbaumpPavidJ. Wethrall, ComputerNetwork, PearsonEducation |ISBN978-0-13-
2126953.
2. Kurose Ross, Computer Networking: A Top Down Approach Featuring the Internet, Pearson
Education)SBN978-81-77588781
3. WilliamStallingsCryptographyandNetwork Security PearsorEducation, 7 Edition,|ISBND78-0-
13-4444284
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314457:DS& BDALab

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR): 2 hrs/week : PR: 25 Marks
01Credit TW:25 Marks

Prerequisites:

1. Discretemathematics

2. DatabaseManagementSystemsDatawarehousingDatamining
3. Programmingn Python

CourseObijectives:
TounderstandBigdataprimitivesandfundamentals.

Tounderstandhe different Bigdataprocessingechnigues.
Tounderstandandapplythe Analyticalconceptof BigdatausingPython.
Tounderstanddifferent datavisualizatiortechniquesfor BigData.
Tounderstandthe applicationandimpactof BigData.

. Tounderstandemergingrendsin Bigdataanalytics.

ook NP

CourseOutcomes:

Oncompletionof the course studentswill be abletog
CO1ApplyBigdataprimitivesandfundamentaldor applicationdevelopment.
CO2Exploredifferent Bigdataprocessingechniqueswith usecases.
CO3Applythe Analyticalconceptof BigdatausingPython.

CO4Visualizéhe BigDatausingTableau.

COb5:Desigralgorithmsandtechniquesor Bigdataanalytics.
CO6DesigranddevelopBig dataanalyticapplicationfor emergingtrends.

Guidelinedor Instructor's Manual

The faculty member should prepare the laboratory manualfor all the experimentsand it should be
madeavailableto studentsandlaboratoryinstructor/Assistant.

Guidelinesfor Student'sLabJournal

Studentshouldsubmit term work in the form of handwritten journal basedon specifiedlist of
assignments.

PracticaExaminatiorwill be basedon the term work.

Candidatasexpectedo know thetheory involvedin the experiment.

Thepracticalexaminationshouldbe conductedif and only if the journalof the candidateiscompletein
allrespects.
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Guidelinedor Lab/TW Assessment

Examinersvill assesshe term work basedon performanceof studentsconsideringhe parameterssuch
as timely conduction of practical assignment, methodology adopted for implementation of prg
assignment, timely submission aésignment in the form of handwritten writep along with results o
implementedassignmentattendance etc.

Examiners will judge the understanding of the practical performed in the examination by asking
guestionsrelatedto theory & implementationof experimentshe/shehascarriedout.

Appropriate knowledge of usage of software and hardware related to respective laboratory sho
checkedby theconcernedfaculty member.

Guidelinedfor LaboratoryConduction
1. Allassignmentf PartA, PartB and first assignmenbf PartC shouldbe coveredin Laboratory
andpart of SPPUPracticakexamination.
2. PartCsecondassignmentsare a group activity to be carried out in group of 4-5 studentsand
studentsshouldsubmitthe documentrelatedto it aspart of journal.
Guidelinedor PracticalExamination
1. During practical assessment, maximum weightage should be given to satisfactory
implementationof the problemstatement.
2. { 0dzRSYy (i Wa dzy RiSdhdeitalsydfdctivadan@eficiahtkngplementation can be
evaluatedby askingrelevantquestionsbasedimplementationof experimentshe/she hascarried
out.

Listof LaboratoryAssignments

GroupA: Assignmentdasedon the Hadoop

1. Singlenode/Multiple nodeHadooplnstallation.

2. DesigmadistributedapplicationusingMapReduce(Usindava)whichprocesses logfile of asystem.
List out the users who have logged for maximum period on the system. Use simple log file fr]
Internetandprocess iusingapseudodistribution mode on Hadoopplatform.

3. Write anapplicationusingHiveQlLfor flight information systemwhichwill include

a. CreatingDroppingand alteringDatabasdables.

CreatinganexternalHivetable.

Loadtable with data,insert newvaluesandfield in the table, Jointableswith Hive

Createindexon Flightinformation Table

Findthe averagedeparturedelayperdayin 2008.

® oo
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GroupB: Assignment$asedon DataAnalyticsusingPython
1. Performthe followingoperationsusingPythonon the Facebooknetricsdatasets
a. Createdatasubsets
b. MergeData
c. SortData
d. Transposingata
e. ShapeandreshapeData
2. Performthe followingoperationsusingPythonon theAir qualityand HeartDiseaseslatasets
a. Datacleaning
b. Dataintegration
c. Datatransformation
d. Errorcorrecting
e. Datamodelbuilding
3. IntegratePythonandHadoopandperformthe followingoperationson forest firedataset
a. Dataanalysisusingthe Map Reduce irPyHadoop
b. Dataminingin Hive
4. Visualizehe datausingPythonlibrariesmatplotlib, seabornby plotting the graphsfor assignment
no.2and3 (GroupB)
5. Performthe followingdatavisualizatioroperationsusingTableawon Adultandirisdatasets.
1D(Linear)Datavisualization
2D(PlanarDataVisualization
3D(Volumetric)DataVisualization
TemporaDataVisualization
MultidimensionaDataVisualization
Tree/HierarchicaDatavisualization
NetworkDatavisualization
GroupC:Model Implementation
1. Create a review scrapper for amgommerce website to fetch real time comments, reviews,
ratings,commenttags,customernameusing Python.
2. Develop a mini project in a group using different predictive models techniques to solve any r
problem. (Refer link datasetttps://www.kaggle.com/tanmoyie/ugiraduateschools admission

parameters)

@rooo0oTyp

ReferenceBooks:
1. BigData,BlackBook,DTEditorialservices2015edition.

2. DataAnalyticswith Hadoop JennyKim,BenjaminBengfort,OReillyMedia,Inc.

3. Pythonfor DataAnalysisby WesMcKinneypublishedby O' Reillymedia,ISBN: 978-1-449
319793.

4. Python Data Science Handbook by Jake VanderPlas

https://tanthiamhuat.files.wordpress.com/2018/04/pythondatasciencehandbook.pdf
AlexHolmesHadoopin practice,Dreamtechpress.

OnlineReference$or dataset

http://archive.ics.uci.edu/ml/
https://www.kaggle.com/tanmoyie/ugyraduateschoolsadmissionparameters
https://www.kaggle.com

o o
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314458: Laboratory Practicell (WebApplicationDevelopment)

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR). 4 hrs/week 02 Credit PR: 25Marks
TW: 50 Marks

PrerequisitesProgrammindanguage<++Java
CourseObjectives:

1. Tounderstandbasicconceptsof web programming andcriptinglanguages.
2. TolearnVersionControlEnvironment.

3. Tolearnfront endtechnologiesandbackendtechnologies.

4. Tounderstandmobileweb development.

5. Tocomprehendwneb applicationdeployment.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1DevelopStaticandDynamic responsiweebsiteusingtechnologiesHTML CSSBootstrapandAJAX.
CO2CreateVersionControlEnvironment.

CO3Developanapplicationusingfront endandbackendechnologies.
CO4DevelopmobilewebsiteusingJQueryMobile.

CO5Deploywebapplicationon cloudusingAWS.

Guidelinedor Instructor's Manual

Lab Assignments: Following is a list of suggested laboratory assignments for reference. La
Instructors may design a suitable setasfsignments for their respective courses at their level. Bey
curriculum assignments, the miproject is also included as a part of laboratory work. The Inclusig
few optional assignments that are intricate and/or beyond the scope of curriculunswily be the
value addition for the students and it will satisfy the intellectuals within the group of the learnensidir
add to the perspective of the learners. For each laboratassignment, it isessential for studentso
draw/write/generate flowchart, algorithm, test casesmathematicalmodel, Testdata set and
comparative/complexitynalysigasapplicable).

Guidelinesfor Student'sLabJournal
Programcodeswith sampleoutput of all performedassignmentsreto be submittedassoftcopy.Useof
DVD or similar media containing students programs maintained by Laboratory In-charge is highly
encouragedForreferenceoneor two journalsmaybe maintainedwith programprintsin the Laboratory.
As a conscious effort and littleontribution towards Green IT and environment awareness, attac
printed papers as part of writeaps and program listing to journals may be avoided. Submissjonmwfal/
term work in the form of softcopyis desirableandappreciated.
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Guidelinedor Lab/TW Assessment

Termworkiscontinuousassessmenthat evaluatesa student'sprogresghroughoutthe semester.Term
work assessmentriteriaspecifythe standardghat mustbe met andthe evidencethat will be gathered
to demonstratethe achievemenbf courseoutcomes Categoricahssessmentriteriafor the term work
shouldestablishunambiguoustandard=of achievemenfor eachcourseoutcome.Theyshoulddescribe
what the learner is expected to perform the laboratories or on the fields to show that the cou
outcomeshavebeenachievedlt isrecommendedo conductaninternal monthly practicalexamination
aspart of continuousassessment.

Guidelinedor LaboratoryConduction
Followingisalist of suggestedaboratoryassignmentsor reference.Laboratorylnstructors maydesign
a suitable set of assignments for respective courses at their level. Beyond curriculum assignme
mini-project may be included as a part of laboratory work. The instnuatay set multiple sets ¢
assignments and distribute among batches of students. It is appreciated if the assignments arerb
real world problems/applicationsThe Inclusionof few optional assignmentsthatre intricate and/or
beyond the scope aturriculum will surely be the value addition for the students and it will satisfy
intellectuals within the group of the learners and will add to the perspective of the learners. Fo
laboratory assignment, it is essential for students to draw/wgtnerate flowchart, algorithm, teg
cases, mathematical model, Test data set and comparative/complexity analysis (as applicable
sizefor practicaland tutorials maye asper guidelinesof authority.

Guidelinedor PracticalExamination
{ O dzR Svgrk ilQbe evaluated typically based on the criteria like attentiveness,proficiency in
executionof the task,regularity,punctuality,useof referencing accuracyf languageuseof supporting
evidencen drawingconclusionsguality of criticalthinkingand similarperformancemeasuringeriteria.

Listof LaboratoryAssignments
GroupA-(WAD)

Assignmentl
a. Createaresponsivenvebpagewhichshows theecommerce/college/exaradmin dashboaravith
sidebarandstatistics incardsusingHTML CS%ndBootstrap.

b. Write aJavaScripProgramto getthe userregistrationdataand pushto array/localstoragewith AJAX
POSTethodanddatalist innew page.
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Assignment2
a. Createversioncontrolaccounton GitHubandusingGitcommanddo createrepositoryandpush
yourcodeto GitHub.
b. CreateDockerContainerEnvironmentNVIDEI®ockeror anyother).
c. CreateanAngularapplicationwhichwill do followingactions:RegistetUser,LoginUser,ShowUser
Dataon Profile Component
Assignment3
a. CreateaNode.JR\pplicationwhichservesastaticwebsite.
b. Createfour APlusingNode.JSExpressJadMongoDBor CURDDperations orassignmeng.C.
Assignment
a. CreateasimpleMobile WebsiteusingjQueryMobile.
b. Deploy/HostYourwebapplication oPAWSVPQor AW SElastidBeanstalkMini Project

Developawebapplication usindull stackdevelopmentechnologiesn anyof the followingdomains:

SociaMedia
ecommerce
Restaurant
Medical
Finance
Education
Anyother

Noahk~wdE

ReferenceBooks:

1. Kogent Learning Solutiomsc, Web Technologies: HTML, JAVASCRIPT, PHP, JAVA, JSP, XM
AJAXBlackbookPreamtechPressSecondedition,ISBN9788177228496.

2. RaymondCamdenAndyMatthews, jQueryMobile Web DevelopmentEssentialsPackt
PublishingSecondEdition,9781782167891.

3. StevenM. Schafer,ad | ¢ axHEMLand/ { {Wil&y India Edition, Fourth Edition, 978 81-265
16353

4. Dr.HirenJoshiweb Technologyand ApplicationDevelopmentDreamTechFirst,ISBN:9783-
5004088-1

5. StevenM. Schafer,ad | ¢ axHEMLand/ { {Wil&y India Edition, Fourth Edition, 978 81-265
16353

6. lvan. | & NP a EnaletiCoramercialApplicationDevelopmentJsingHTML JavaScripDHTML

andPHP,BPBublications,4ttEdition,ISBN:978183330084.

BrainFling,Mobile DesigrandDevelopmentO'REILL¥jrstEdition,ISBN13:97881- 8404-817-

AdamBretz& ColinJlhrig, FullStack Javascrif@evelopment wittMEAN SPDFirstEdition,

ISBN:978992461256.

© ~

-Books/ E LearningReferences

https:// www.meanacademy.in/welbechnologies
https://www.meanacademy.in/angular

https:// www.meanacademy.in/mongodb
https:// www.meanacademy.in/nodejs

https:// www.meanacademy.in/aws

arwNPRE
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SavitribaiPhulePuneUniversity, Pune
ThirdYearinformation Technology2019Course)
314458: LabPracticeg Il (Artificial Intelligence )

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR): 4 hrs/week 02 Credit PR : 25 Marks
TW: 50Marks

PrerequisitesProgrammindgnowledge(Python)

CourseObjectives:

1. Todevelop realworld problemsolvingability

2. Toenablethe studentto applyAltechniquesn applicationsvhichinvolveperception,reasoning
andplanning

3. Toworkinteamto build industrycompliantAlapplications

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1:Evaluateandapplycoreknowledgeof Alon variousrealworld problems.

CO2:lllustrateanddemonstrateAltoolsfor different dynamicapplications.

Guidelinedor Instructor's Manual

Lab Assignments: Following is a list of suggested laboratory assignments for reference. La
Instructors may design a suitable set of assignments for their respective courses at their level.
curriculum assignments, the miproject is also included as a part of laboratory work. The Inclusig
few optional assignments that are intricate and/or beyond the scope of curriculum will surely K
value addition for the students and it will satisfy the intellectuals within gheup of the learners an
will addto the perspectiveof the learners.Foreachlaboratoryassignmentit is essentiafor studentsto
draw/write/generate flowchart, algorithm, test cases, mathematical model, Test data set and
comparative/complexityanalysigasapplicable).

Guidelinesfor Student'sLabJournal

Program codesvith sample outputof all performed assignments are b® submittedas softcopy.
4SS 2F 55 2NJ aAYAf I NI Y S Raihtain€dbyylaboratefynyhargedisi dzR
highlyencouragedForreferenceone or two journalsmaybe maintainedwith programprintsin the
Laboratory.Asa consciouseffort andlittle contribution towards GreenlTand environmentawareness,
attachingprinted papersas part of write-ups and programlisting to journals may be avoided.
Submissiorf journal/ term work in the form of softcopyis desirableandappreciated.

Guidelinedor Lab/TW Assessment

Termwork is continuousassessmernthat evaluatesa student'sprogresshroughoutthe semester.Term
work assessmentriteriaspecifythe standardshat mustbe met andthe evidencethat will be gathered
to demonstratethe achievemenbf courseoutcomes.Categoricahssessmentriteriafor the term work
shouldestablishunambiguoustandardsof achievemenfor eachcourseoutcome.Theyshoulddescribe
what the learner is expected to perform in the laboratories or on the fields to show that the c
outcomes have been achieved. lré&commended to conduct an internal monthly practical examina
aspart of continuousassessment.
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Guidelinedor LaboratoryConduction

Following is a list of suggested laboratagsignments for reference. Laboratory Instructors may de
a suitable set of assignments for respective courses at their level. Beyond curriculum assignme
mini-project may be included as a part of laboratory work. The instructor may set muliédecs$
assignments and distribute among batches of students. It is appreciated if the assignments are |
real world problems/applications. The Inclusion of few optional assignments that are intricate g
beyond the scope of curriculum will surelg the value addition for the students and it will satisfy
intellectuals within the group of the learners and will add to the perspective of the learners. Fo
laboratory assignment, it is essential for students to draw/write/generate flowcharprdhgn, test
casesmathematicaimodel, Testdatasetandcomparative/complexityanalysigasapplicable) Batchsize
for practicalandtutorials maybe asper guidelinesof authority.

Guidelinedor PracticalExamination

{ G dzR Svgrk &ilDbe evaluated typically based on the criteria like attentiveness,proficiency in
executionof the task,regularity,punctuality,useof referencing accuracyof languageuseof supporting
evidencein drawingconclusionsguality of criticalthinkingand similarperformancemeasuringeriteria.

Listof LaboratoryAssignments
GroupA

1. IdentifyandImplementheuristicandsearchstrategyfor TravellingSalespersoi®roblem
2. Implementn-queensproblem using Hill-climbing/ simulated annealing/ A* algorithm etc.
Write a programfor Waterjug problem /Towersof Hanoi

3. Write aprogramfor sortingalgorithmsusingappropriateknowledgerepresentationand
reasoningechniques.

4. Write aprogramfor the Information RetrievalSystermusingappropriateNLPtools (such as
NLTKOpenNLP X 0
a. Texttokenization
b. Countword frequency
c. Removestopwords
d. POSagging

5. Write aprogramfor the TicTacToegame.

GroupB (Mini Project)

DevelopaWebBasedApplication foranyone of the following:

Developa TextClassificatiomool asa CRMtaskor Web Crawlerapplication.
Developa Speecho TextSystemwith the help ofPOSagging
E-commercestoresusingForward/backwarathaining

Sudokpuzzle
Detectionandrecognitionof objectsuchasFace Fruit, Fingerprint etc. usingDeepLearning

arwhE
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ReferenceBooks:

NaturalLanguagé’rocessingvith Pythonby StevenBird, EwanKlein,EdwardLoper
https://www.deeplearningbook.org/contents/TOC.html|

https://www.nltk.org/

K.Boyer L.Stark,H.Bunked ! LILJ AdDAl Kacking\dsionandRobdics, World Scientific
PubC01995

rwnNPE
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314458:LabPracticecll (CyberSecurity)

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR). 04 hrs/week 02 Credit PR: 25Marks
TW: 50 Marks

PrerequisitesComputemetworkandsecurity

CourseObjectives:

1. To develop and understand the placement of packetsniffer in networking and
internetworkingenvironment.

2. Toimplementthe cyberattacks.

3. Toimplementintrusiondetectionandbasicmail spamming.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1:Toknow the different guidelinesfor PacketSniffingin networking and internetworking
environment.

CO2:Toknowthe different typesof cyberattacksandwill be ableanalyzetheattacks.
CO3Applythe knowledgeof IDSto securenetwork andperforminganalysif IDSattackon network.

Guidelinedor Instructor's Manual

The faculty member should prepare the laboratory manual for all the experiments, and it shol
madeavailableto studentsandlaboratoryinstructor/Assistant.

The instructor's manual should include prologue, university syllabus, conduction & Assessmen
guidelines, topics under considerati@moncept, objectives, outcomes, references. Experiments t(
conductedin Python/anyopensourcelanguage.

Guidelinesfor Student'sLabJournal

1. The laboratory assignments are to bebmitted by students in the form of journals. The Joul
consists ofprologue, Certificate, table of contents, and handwritten wrgieof each assignmer
(Title, Objectives, Problem Statement, Outcomes, software & Hardware requirements, D
Completion, Assessment grade/marks and assessor's sign, Theory Concept, printouts of th
written usingcodingstandardssampletest casestc. TosupportGo-green,printouts on paperare
discouraged and should be maintained in soft cdigwever, alstudents must submit the soétopy
andshould bemaintainedby batchteacher.

2. PracticaExaminatiorwill be basedonthe CSheoryandCSabAssignments.
3. Candidatasexpectedo knowthe theoryinvolvedin the experiment.

4. The Practicaéxamination should be conducted if the journal of the candidate is completed in
respectsandcertifiedby concernedfacultyandheadof the department.

5. Allthe assignmentnentioned inthe syllabusnustbe conducted.
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Guidelinedor Lab/TW Assessment

1. Examiners will assess the term work based on performance of students considering the parg
such as timely conduction of practical assignment, methodology adopted for implementat
practical assignment, timely sahission of assignment in the form of handwritten write along
with resultsof implementedassignmentattendanceetc.

2. Examiners will judge the understanding of the practical performed in the examination by &
somequestionsrelatedto theory & implementationof experimentshe/shehascarriedout.

3. Appropriateknowledgeof usageof softwareand hardwaresuchastags,codingstandards design
flow to beimplementedetc.shouldbe checkedby the concernedaculty member(s).

Guidelinedor LaboratoryConduction

The instructor is expected to frame the assignments by understanding the prerequisites, techng

aspects, utility and recent trends related to the topic. The instructor may set multiple sets of

assignments andistribute among batches of students. It is appreciated if the assignments are bag
real world problems/applicationsAllthe assignmentshouldbe conductedon opensource
software.

Guidelinedor PracticalExamination
Both internal andexternal examiners should jointly conduct practical examination. During assessg
the examinersshould give the maximum weight age to the satisfactoryanswer of the problem
statement In question. The supplementaryand relevant questions may be askedat the time of
evaluationto judge the & i dzR 8ndeérstaadingof the fundamentals effective and efficient
implementation.

Listof LaboratoryAssignments
1. Write aprogramto sniff packetsentoverthe localnetworkandanalyzeit.

2. Createanattackusingpythonscriptandimplementattackandanalyzethe effect of attack.
a) DDOR;ttack
b) IPspoofing
c) DNSAttack

3. Write aprogramin pythonscriptfor SpamMail Detection(Spamilteringlmplementation).

4. 1DSUseDistributedIDSAttackinformationto gatherslogfilesfrom usersaroundthe networkand
preparesreportsto determineif their networkshaveencounteredintrusion attempts.

ReferenceBooks:

[ERN

. Cyber Security: Understanding CyberCrimes, Computer Forensics  andLegaPerspectives
NinaGodboleandSunilBelapure WileyINDIAISBND78-81-26521791.

. PracticalCyberForensicgnIncidentBasedApproachto ForensidnvestigationsNiranjanReddy,
Apress)SBN13:9781-48424459 3.

. PracticaDigitalforensicsg RichardBoddingtion PACKPublishing SBND78-1-78588.

N

w
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314458: Laboratory Practicell (Cloud Computing)

Teachingscheme: CreditScheme: ExaminationScheme:
Practical(PR). 04 hrs/week ) PR:25Marks
02 Credt TW: 50Marks

PrerequisiteCourses:
1 Basicof ComputemNetworks
1 OperatingSystems

CourseObjectives:
1. Todevelopwebapplicationsin cloud.
2. Tolearnthe designanddevelopmentprocessnvolvedin creatinga cloudbasedapplication.

CourseOutcomes:
On completion of the course, students will be able to

CO1:To design and develapoud-basedapplications.

CO2ToSimulatea cloudscenariousingCloudSim.
CO3Todesignanddeployweb applicationsn cloudenvironment.

LISTOFASSIGNMENTS

1. InstallGoogleAppEngine Createhelloworld appandother simpleweb applicationsusing
python/java.
UseGAHauncherto launchthe web applications.

w N

Simulatea cloud scenariousing CloudSimand run a schedulingalgorithm that is not presentin
CloudSim.

Finda procedureto transferthe filesfrom one virtualmachineto anothervirtual machine.
Findaprocedureto launchvirtual machineusingtrystack(OnlineOpenstackDemoVersion)
Desigranddeployawebapplicationin a PaaSnvironment.

DesigranddevelopcustomApplication(Mini Project)usingSalesforceCloud.

© N o 0 &

the GoogleApp Enginestandardenvironment,and GoogleCloudDatastore.

Designan Assignmento retrieve, verify, and store usercredentialsusingFirebaseAuthentication,

CASESTUDIES

=a

Datastoragesecurityin privatecloud
1 Applicationof loT/Ubiquitousbasedon cloud
1 Toolsfor buildingprivatecloud

TextBooks:

Architecture Pearson|SBN978933253592393325359221 st Edition

2010, TheMcGrawHill.

1. ThomasErl, ZaighamMahmood and RicardoPuttini, Cloud Computing:Concepts,Technology

2. AnthonyT.Velte TobyJ.Velte,RobertElsenpeterg / f aimRutingA Practical LILINE | OK §
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ReferenceBooks:

1. RajkumamBuyya, ChristiaWecchiola, SThamarai&lvi, MasteringCloudComputingFoundationsano
ApplicationsProgramming, McGrawill,ISBN9781259029950, 1259029956.

2. GautamShrof, ¢ 9 b ¢ 9 wtQuQUDIOMPUTING Technology Architecture, Applications,
CambridgeJniversity PressSBN9780511778476

3. SrinivasanJ.Suresh CloudComputing:A practicalapproachfor learningand implementation,
Pearson|SBN9788131776513.

4. Jackl].DongarraKaiHwang,GeoffreyC.Fox,Distributedand CloudComputing:From Parallel
Processingp the Internet of ThingsElsevier]SBN97893812692379381269238 1st Edition.

5. BrianJ.S.Cheeand CurtisFranklin,Jr., CloudComputing:Technologiesaind Strategiesof the
UbiquitousDataCenter CR(ress|SBN9781439806128.

6. KrisJamsaCloudComputing:SaasPaas)aas,Virtualization,BusinessModels,Mobile, Security,and
More, Jonesand Bartlett, ISBN9789380853772.

7. John WRitting house, James F. Ransome, Cloud Computing Implementation, Management, a
Security CR@ress|SBN 9781439806807, 1439806802.

8. KarlMatthias, SeanP.Kane,Docker:Up and Running OReilly]SBN:9781491917572,1491917571.

9. BarrieSosinskyCloudComputingBible,Wiley,ISBN9788126529803.

10. RonaldL. Krutzand RusselD. Vines,CloudSecurity:A Comprehensivguideto SecureCloud
ComputingWiley,ISBN9788126528097.

11. ScottAdkins,JohnBelamaric VincentGierschDenysMakogon,JasorE. RobinsonOpenStack:
CloudApplicationDevelopmentWrox,ISBN9781119194316.

12.Kailash Jayaswal, Jagannath Kallakurchi, Donald J. Houde, Cloud Computing Black Book ,Wil
Dreamtech,ISBN:9789351194187
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SavitribaiPhule PuneUniversity, Pune
Third Year Information Technology(2019 Course)
314458:LaboratoryPracticell ( SoftwareModeling Design)

TeachingSchemeHrs CreditScheme: ExaminationScheme:
Practical(PR): 04 hrs/week . PR: 25 Marks
02Credit TW: 50Marks

JINOH

Prerequisites:
1. ProblemSolving& ObjectOrientedProgramming.
2. SoftwareEngineeringand ProjectManagement.

CourseObjectives:

1. Toteachthe studentUnifiedModeling Languag@JML2.0)

2. Toteachthe studenthowto identify differentsoftwareartifactsat analysisanddesignphase.
3. Toexploreandanalyzeusecasemodeling.

4. Toexploreandanalyzedomain/classmodeling.

5. Todevelopa systemwith designandmodeling concepts.

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1:Develop use case model with the help of UML notations.

CO2Developandimplementanalysisnodelanddesignmodel.
CO3Developand implementinteractionandbehaviorModel.

Guidelinedor Instructor's Manual

Studentsshould work in group of 3-4 students. Student should Identify Projecttitle of enough
complexity whichhasat least 45 majorfunctionalities.

Guidelinedor Student'sLabJournal

Hown

Studentshould submit term work in the form of handwritten journal basedon specifiedlist of
assignments.

PracticaExaminatiorwill be basedon the term work.

Candidate i®xpectedo knowthe theory involvedin the experiment.

Thepractical/ Oralexaminationshouldbe conductedif and only if the journal of the candidateis
completein all respects.

Guidelinedor Lab/TW Assessment

Examiners will assess the term work based on performance of students consitterpagameters
such as timely conduction of practical assignment, methodology adopted for implementatiorof
practical assignment, timely submission of assignmettterform of handwritten writeup alongwith
diagramsspecifiedin the assignmentimplementaion (whereverapplicable)attendanceetc.
Examinerwill judge theunderstandingof the practical/ oral performedin the examinationby
askingsomequestionsrelatedto theory & implementationof experiments he/shéascarriedout.
Appropriate knowledgeof usageof software and hardware should be checkedby the concerned

facultymember(s).
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Guidelinedor LaboratoryConduction

1. The instructor is expectedto frame the assignmentsby understandingthe prerequisites,
technologicalaspectsitility andrecenttrendsrelatedto the topic.

2. The instructor may set multiple sets aksignmentsand distribute among batchesf students.

Students should work in group ot8Bstudents. Common problestatement (minimum 34 major

functionalitiesit shouldcover)shouldbe consideredo executeallassignment.

It isappreciatedf the assignmentsrebasedon realworld problems/applications.

AnyopensourceUMLdesigningool like StarUML VisualParadigmUmbrello,AgroUML canbe

usedtodraw UML diagram.Languageanddatabases JAVAMySQLMongoDBC#.

Guidelinedor PracticalExamination
Both internal and external examiners should jointly set problem statements for practical/ Oral
examination. During practical / Oral assessmentthe expert evaluator should give the maximum
weightageto the satisfactoryimplementationof the problemstatement. Thesupplementaryandrelevant
questions may be asked at the time of evaluation to judge the & (i dzR Siydérsbandingof the
fundamentals effectiveand efficient implementation. Theevaluationshouldbe done by both external
andinternalexaminers.

> w

Listof LaboratoryAssignments

Assignmentl: Write ProblemStatementand draw UseCasediagramsfor Mini Project (4Hrs)
Identify Projectof enough complexitywhich hasat least4-5 majorfunctionalities.

Identify stakeholdersactorsandwrite detail problemstatementfor your system.

Identify Major UseCasesldentify actors.Write formal UseCasespecification forallmajorUseCases.

Assignment: PrepareDynamicModel for the system(4 Hrs)
Identify Activity statesand Actionstates.

Draw Activity diagram with Swim lanes and fgwlns using UML 2.0 Notations for majdse CasesDray
SequencdiagramUsingUML2.0notationsfor major UseCases.

Assignment3: PrepareStaticModel for the System(6 Hrs)
DrawclasgdiagramusingUML2.0notations.
PrepareDataDictionaryfor the databasesDrawDeploymentdiagramUML2.0notations.

Assignment: Outputsand Codedemonstration(10 Hrs)
Write the code forthe Mini Project.
Executdhe codeandrecordthe output screens

ReferenceBooks:
1. UML2Bibleby TomPender WileyIndiaPvt.Limited2011
2. ApplyinguMLandPatternsSecondeditionby CraigLarman PearsorEducation
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SavitribaiPhulePuneUniversity,Pune
ThirdYearlnformation Technology(2019Course)

Mandatory Audit Courseb
314459(A) : Greenand UnconventionalEnergy
Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH): 1 hrs/week
Tutorial(TUT): 3 hrs/week Non Credit Audit Course
(Assignmentsand Selfstudy)

PrerequisiteCoursesif any:

CourseObjectives:
1. Toknowthe importanceof the energyandthe the basicinfrastructuresfor the economic

developmentof the country.

3. Tounderstandhe applicationof non-conventionaknergy technologies.

2. Toknowaboutthe mostimportantrenewableenergyresourcesandthe technologiedor harnessin
theseresourceswithin the frameworkof abroadrangeof simpleto state- of -the-art energysystems

CourseOutcomes:
Oncompletionof the course studentswill be abletog
CO1.:List and explainthe main sourcesof energy and their primary applicationsin the India, and

theworld.

CO2:Describethe challengesand problemsassociatedwith the use of variousenergy sourcesand
itsconservation.

CO3Listanddescribethe primaryrenewableenergyresourcesandtechnologies.
CO4Collectandorganizeinformation on renewableenergytechnologiesasa basisfor further analysis
andevaluation.

COURSEONTENTS

INTRODUCTION TO GREEN AND

Unit| UNCONVENTIONANERGSTUDIES (04hrs)

VariousNon-ConventionaknergysourcesNeed,Availability,ClassificationRelativemerits &
demerits,GlobalenergyscenarioJndianenergyscenario EnergyStorageDistributionand Conservation

Mappingof CourseOutcomes |CO1CO2
for Unit|

Unitll SOLARNAWINDENERGY ( 04hrs)

Solarenergy:Introduction,Conservatiorof Solarenergy

Applications:Solar Energysolar water heaterSolar CookeBox type Solar dryefsolar green house
Summerndwinter greenhousesolarelectricpower generationSolarphotovoltaic

Wind Energyintroduction Basic Principles of Wind energy conversidgre nature of windThe power
inthe wind. Wind energyconversionsystem(WECS), Advantaged &nitationsof WECS
, Environmentabaspect.Government Schemes.
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Mappingof CourseOutcomes C0O2C03
for Unitll

: BIOMASENERGYGEOTHERMAK TIDAL
Unit 11l ENERGY. ( 04hrs)

Biomass Energy: Introduction- Biomassconversion techniques -Biogas GenerationFactorg
affectingbiogasGenerationurbanwasteto energy conversion.

GeothermalSourcesHydrothermal Sourcg(Vaporé&Liquiddominatedsystems)geothermalenergy
conversion

Tidal EnergyBasidPrinciplesof TidalPower,Schematid_ayoutof Tidal Powerhouse , Advantages
Limitationsof Tidalpower.

Mappingof CourseOutcomes CO3C04
for Unit 11l

Guidelinedor Conduction(Anyone or more of following but not limited to)

GuestLectures / GroupActivities / Assignments / Takingup smallprojectfor shortduration
Guidelines foAssessment (Any one or more of following but not limited to) / Practical Test /
Presentation/ Paper/ (Theoryassessmentiest) / Report

SUGGESTHRISTOFSTUDENACTIVITYS

1. Preparea of monthly energy consumptionof your institute and find the ways how it can be
conserved

2. Conductanenergyauditof yourinstitute; suggesthe wayshow the conventionalenergyresources
utilizationcanbe minimized.Suggesthe areas,wherethe non-conventionakenergymaybe used

3. Visitsolarpower plant /wind power plant availablein your locality/ nearerto your institute and
understanddifferent elements,working,and note the power generationby theseplants

4. Visitgovernment websitdor renewableenergyandfind out different schemesun by government.

TextBooks:

1. Non-ConventionaEnergySourcedy G.D.Rai,KhannaPublication
Renewabldnergy(2ndedition). OxfordUniversity Presgi50pages(ISBNO-19- 9261784).
3. RenewableEnergySources& EmerginglechnologiesD P Kothari,K CSingal& RakeshRanjan,

PrenticeHalllndia.

no

ReferenceBooks:
http://www.ener-supply.eu/downloads/ENER_handbook_en.pdf
Energyopportunitiesandsocialresponsibility SatyeshC.Chakraborty,Jaicgublications
EnergySystemsand SustainabilityPowerfor a Sustainabld-uture.OxfordUniversityPress619

pages(ISBNO-19-9261792)
AshokDesaV,Non-ConventionaEnergy, Wile¥astern_td, 1990.
Mittal K.M,Non-ConventionaEnergySystemsyVheelerPublishingCo.Ltd,1997.

E Books /E LearningReferences
1. RENEWABLE ENERGY SOURCES AND THEIR APPLICATIONS:

http://www.ifeed.org/pdf/media/BOOK _RenewablénergySourcesandtheir-Applications.pdf
2. http://nptel.ac.in/courses/112105051/

akr wihPRE
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SavitribaiPhule PuneUniversity,Pune
Third Year Information Technology(2019 Course)

Mandatory Audit Courseb
314459B): Leadershipand PersonalityDevelopment
TeachingScheme: CreditScheme: ExaminationScheme:
Theory (TH) :1 hrs/week
Tutorial(TUT)3 hrs/week NonCredit Audit Course
(Assignmentsand Selfstudy)

PrerequisiteCoursesif Any

CourseObjectives:

1. Todevelop intempersonakkillsandbe aneffectivegoalorientedleader.

2. To developersonalitiesof studentsin orderto empower them and get bettensightsinto self

responsibilitiesn personallife to build better humanbeing.
3. Todevelopprofessionalsvith leadershipguality alongwith idealistic practicalandmoralvalues.
Tore-engineerattitude andunderstandits influenceon behavior.
5. Tohelp studentsto evolveasleaderswho can effectivelyhandlereal life challengesn and across

the dynamicenvironment.

CourseOutcomes:

Oncompletionof the course studentswill be abletog

CO1Practiceresponsibledecisionmakingandpersonalaccountability.

CO2Demonstrateanunderstandingdf groupdynamicsandeffectiveteamwork.

CO3:Develop a range of leaderstsgills and abilities such as effectively leading change, resolving
conflict,andmotivatingothers.

CO4:Developmulti-dimensionapersonality.

e

COURSEONTENTS

Unit | PERSONALIDEVELOPMENT (03 hrs)

Laws of Personality Development, Differémtyers of Personality, How to Change Our Character, Inf
of Thought, Take the Whole Responsibility on Yourself;S¢giff t e aAayYy W2KI NA W
influencing Attitude, Challenges and lessons from Attitude, Personality Traits, ShmaypdamorySki
DecisiorMaking, Negotiationand ProblemSolving.Importance of Self
ConfidenceSelf EsteenCreativity:Outof boxthinking,LateralThinking

Mappingof CourseOutcomes |[CO1
for Unit|

TECHNIQUESPERSONALITY (03 hrs)

St DEVELOPMENT

Techniquedor better Time Management,Meditation and concentrationtechniques,Self hypnotism,
Seltacceptanceandselfgrowth, Goalsetting: WishList, SMARTGoals Blueprintfor successShortTerm,
LongTerm,LifetimeGoals.ConfidenceBuilding:Casestudies,Confidence

buildingvideosof motivationalspeakers.

JNOH
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Mappingof CourseOutcomesfor C0O1,C02
Unit 11

Unit il LEADERSHSKILLS | (03hrs)

Working individually and in a team, Levelsof Leadership,Making of a leader, Typesof leadership
TransactionsVs TransformationalLeadership,VUCA Leaders, DART Leadership,LeadershipGrid &
leadershipFormulation,Introduction to InterpersonalRelations Virtual Leadershipintroduction,
EssentiaSkillsfor ManagingRemoteTeamsandchallenge®f virtual leadership.

Mappingof CourseQutcomes CO3C04
for Unit Il

Unit IV TEAMBUILDING | ( 03hrs)

Importance of groups in organization and Team Interactions in gréupup Vs Teams, Team format
process, Stages of Group, Group Dynamics, Managing Team Performance & Team Conflicts., Hc
a goodteam? Teamwork& Teambuilding Interpersonalskills,Virtual team dynamicsissuesand

N

~N O

[o¢]

resolutions
Mappingof CourseOutcomesfor |[CO2C0O4
Unit v
ReferenceBooks:
1.. F Ndzy Y® aAl0NIYT 6HnmMm0OI Gt SNE2Y I fAGE 5S@St

. SKILL2015,CareeDevelopmeniCentre,GreenPearlPublications.
AKFEAYAXSNYE O6vHnmnOT a5S@St2LIYSyd 2F [ATFS

. JohnC. Maxwell (2014);a ¢ K Sevelsof [ S| R S NJerira Stdéed, A division of Hachette Book
. BasicManagerialSkillsfor All by E. H. McGrath, S. J.,PHIPersonalityDevelopmentand Soft Skill,

. Personalitypevelopmenby RajivK.Mishra.Rupa&Co.
. Howto dealwith Stressby StephenPalmer& CaryCooper, KoganPage Indid@vt.Ltd., South

. Shivkherag , a2 A yA&CBlack2014,ISBN13:9789350593783
. GajendraSinghChauhanSangeete&Sharma:Soft Skillsg An Integrated Approachto Maximize

ISBN7801994597421SBN0199459746.

Chand(G/L)& CompanylSBN9789325974203SBN9325974207.
Grouplnc,|ISBN9789350098714,SBN9350098717.

Mitra, Barun,OxfordUniversityPress|SBN9788120343146SBN:812034314X.

AsianEditionSuccessfulimeManagementby PatrickForsyth KogarPage

PersonalityWiley IndiaJSBN:13:9788126556397

EBooks/ELearningReferences:

DevelopingSoft Skillsand Personality By Prof. T.Ravichandrat,T Kanpur
https://onlinecourses.nptel.ac.in/nocl19_hs32/preview
Leadership:ProKalyanChakravattl] T Kharagpur
https://nptel.ac.in/courses/122/105/122105021/
Virtualleadershiphttps://youtu.be/SNeTzgBE930

Motivation and Confidencebuildingvideosof motivationalspeakerdike ShivKhera, Sandeep
Maheshwari SonuSharma, Vivek Bindrg B.K.Shivani
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SavitribaiPhulePuneUniversity, Pune
ThirdYearlnformation Technology(2019Course)

Mandatory Audit Courseb
314459(C): ForeignLanguageJapanesd.anguagelV)
Teachingscheme: CreditScheme: ExaminationScheme:
Theory(TH):1 hrs/week 5
Tutorial(TUT): 3 hrs/week NonCredit Audit Course =
(Assignmentsand Seltstudy)

PrerequisiteCourses
1. Studentsmusthavealreadystudiedcanread/write HiraganaandKatakanascript

2. Students must have studied Japanese for beginners that includes the syllabus of Audit course
Module1to 3

CourseObjectives:

1. JaparMarketneeds:Tomeetthe needsof evergrowingindustrywith respectto the Japanese

languagesupport.
2. Japanes€ultureandMindset: Togetintroducedto Japanessocietyandculture throughlanguage.

3. Careempportunities:ToknowmoreaboutHigherstudies,Careeopportunitiesin JaparnJapanese

companiesacrosshe world.
4. SoftskillsandselfdevelopmentTolearnthe mannerspusinessulture anddevelopthe confidence
by gainingthe knowledgeof globalperspectiveandcrossculturalstudies.

CourseOutcomes:

Oncompletionof the course studentswill be abletog
CO1:DoBetterCommunicationn Japaneséanguage.
CO2:Demonstrateknowledgeof Japaneséanguage Scrip{®eadingyVriting, etc).
CO3Demonstrateknowledgeof Japaneseulture, lifestyle,etc.
CO4:Pursueadvancedrofessionalapaneséanguageourse.

COURSEONTENTS

(3hrsLecture+ 3 hrs
Selfstudy)
Receivin@nd Giving,Verbpasttense,Negative Make sentencesisingvariousadjectives Culture/Others
Conversation/Essaboutsomeplace,Introductionto the tourismin Japan)ntroductionto Business/Wor
culturein JapanKanjis41to 50, Listeningpractice, Vocabulary ancbnversation practice

Reference:
a. MinnanoNihongol : Lessorvand8 (Textbook+AudioandVideo)
b. NihongoChallengeKaniji- Lessorb

Unitl JAPANESERAMMAR
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Mappingof Course Co1
Outcomesfor Unit |
Unit INTERACTINAPANESE

Adverbs of degree, Stating like / dislike, Living and-WNamg things, Stating wish/desire, Stating the
presentaction (verbte form), Culture/Others:ntroductionto CareerOpportunities,Educationand
Higher studies in JapaKanijis: 51 to 60,istening practice, Vocabulary and conversation practice
Reference:

a. MinnanoNihongol : Lessor® and10(Textbook+ AudioandVideo)

b. NihongoChallengeKaniji- Lessorb

Mappingof CourseQutcomes (CO2

for Unitll

(3hrsLecture+ 3 hrs
Selfstudy)

Counters MakingcomparisonsPasttenseof verbs,Pasttenseof adjectives Combiningadjectivedi
+i,natX 0> [/ dzf G dZNBKkhOGKSNBRY LYF2NXIGA2Y | o62dzi Ol
companiegecruitmentprocessKanjis61to 70, Listeningoractice,Vocabularyandconversatiorpractice
Reference:

c. Minnano NihongoLessoriland12(Textbook+ AudioandVideo)

d. NihongoChallengeKanji- Lessorv

Unit Il FORMAUAPANESE

Mappingof CourseOutcomes |CO3
for Unit Il

(3hrsLecture+3hrs
Selfstudy)
Stating wish/desire (ga hoshi, verb tai form), Stating / combining mulépt®ns (verb te form), Statir]
the orderof multiple actions(verbte karaform),ExpressinPermission‘and"Prohibition” (te moii, te wa
AUSYFA F2NXNaOZ/ dzf GdZINBEkhGKSNARY t NBLI NF GA2Yy 2]
Joblnterview ,Kanjis71to 80,Listeningractice,Vocabulary and¢onversatiorpractice

Reference:
a. MinnanoNihongol: Lesson 1and14(Textbook+ Audioand Video)
b. NihongoChallengeKanji- Lessor8

UnitlVv LIFEN JAPAN

Mappingof Course CoO4
Outcomesfor Unit IV

TextBooks:
1. Minna no Nihongol¢MainTextbook with audio and video files(Booksby GoyalPublishersg
Availablein shops/ Online)
2. MinnanoNihongo- Translatiorandgrammaticahotesfor selfstudy(Bookdy GoyalPublishers
3. Availablein shops/ Online)
4. NihongoChallenge; Kanji(Availablevith Japaneséanguagechools/teachers)
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ReferenceBooks:

1. NihongoShohoForbetter understandingand practiceof Basiclapanes&rammar
2. Marugoto: Forscenaridbasedlapaneseonversatiorpractice

E-Books/ E LearningReferences

1. nihongoichiban

a. https://nihongoichiban.com/home/jlptn5-study-material/
2. jlpt sensei

a. https://jlptsensei.com/howto-passjlpt-n5-study-guide/
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