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M.SC.(DataScience)FIRSTYEAR I-

SEMESTER 

Paper 

Code 
Titleofthepaper Credits # Hours 

Max. 

Marks 

MDS-101 MathematicalFoundationsforData Science 4 4 100 

MDS-102 DesignandAnalysisofAlgorithms 4 4 100 

MDS-103 SoftwareEngineering 4 4 100 

 

MDS-104 

A:PrinciplesofDataScience  

4 
 

4 
 

100 

B: JavaProgramming 

MDS-105 DesignandAnalysisofAlgorithmsLab 2 4 50 

MDS-106 A:PrincipleofDataScienceLab 

 

B:JavaProgrammingLab 

2 4 50 

 Total 20 24 500 

 

II-SEMESTER 

 

Paper 

Code 
Titleofthepaper Credits 

# 
Hours 

Max. 

Marks 

MDS-201 StatisticalInference 4 4 100 

MDS-202 DataVisualizationTechniques 4 4 100 

MDS-203 CloudComputing 4 4 100 

MDS-204 ArtificialIntelligence 4 4 100 

MDS-205 AdvancedMachineLearningTechniques 4 4 100 

MDS-206 StatisticalInference&DataVisualisationLab 2 4 50 

MDS-207 AdvancedMachineLearning Lab 2 4 50 

 Total 24 28 500 



 
 

Telangana University  

M.SC.(DataScience)SECONDYEAR 

III-SEMESTER 

PaperCode Titleofthepaper Credits # Hours Max. 

Marks 
MDS-301 DeepLearningTechniques 4 4 100 

MDS-302 MachineLearningOperations 4 4 100 

 

 

MDS-303 

(E-I) 

a) Data Mining  

 

4 

 

 

4 

 

 

100 

b) TextDataAnalytics 

c) EnterpriseArchitecture 

d) Business Intelligence 

 

MDS-304 

(E-II) 

a) DataStream Mining 
 

4 
 

4 
 

100 b) Sentimental Analysis 

c) ScalableArchitecture 

 d) ComputerVision    

MDS-305 DeepLearningTechniquesLab 2   

MDS-306 CapstoneProject-I 2 4 50 

MDS-307 Seminar 2 4 50 

 No of Credits 22 24 500 

 
ElectiveStreamsE-I&E-II: 

A:Data Miningand Datastream mining 

B:TextDataAnalyticsandSentimentalAnalysis 

C:ArchitectingApplicationsandScalableArchitecture D: 

Business Intelligence and Computer Vision 

 

IV-SEMESTER 

 

Paper 

Code 
Titleofthepaper Credits # Hours 

Max. 

Marks 

MDS-401 ResearchMethodology 2 2 100 

MDS-402 CapstoneProject-II 22 24 400 

 No of Credits 24 26 500 



M.SC.(DATASCIENCE)I-SEMESTER 

MDS-101:PAPER-I:MATHEMATICALFOUNDATIONSFORDATASCIENCE 

SYLLABUS 

Page4of32 

 

 

UNIT–I 

Vector Spaces: Vector spaces, Subspaces, Basis and dimension of a vector space, linear 

dependence and independence, spanning set.Linear transformation, kernel, range, Matrix 

Representation of a linear transformation, rank- nullity theorem, change of basis and similar 

matrices Inner-product spaces, orthogonal sets and bases, Orthogonal Projection, Gram- 

Schmidt orthogonalization process 

UNIT-II 

Matrices:TraceandRankofaMatrixandtheirproperties,Determinants,Inverse,symmetric, 

orthogonal and idempotent matrices and their properties, Gauss elimination, row canonical 

form, diagonal form, triangular form, 

UNIT–III 

Eigenvalue Problems: Characteristic roots and vectors, Caley-Hamilton theorem, 

Diagonalization of a Matrix, algebraic and geometric multiplicity of a characteristic root and 

spectral decomposition of a real symmetric matrix., Singular value Decomposition.Gauss- 

Jordan-LU decomposition, Singular Value Decomposition, 

UNIT–IV 

Quadraticforms:Realquadraticforms(QFs),reductionandclassificationofQFs,indexand 

signature.Simultaneous reduction of two QFs. Extreme form of a QF. Moore-Penrose and 

generalized inverses and their properties. 

 

REFERENCEBOOKS 

1. GilbertStrang(2016): Introductiontolinearalgebra,5/e., Wellesley-Cambridge. 

2. DavidC.Lay(2019):LinearAlgebraandItsApplications,Pearson,5/e. 

3. Graybill,F.A.(1983) :Matrices withapplications instatistics, 2nded,Wadsworth. 

4. Rao,C.R., Mithra, S.K. (1971): Generalised inverse of matrices and its applications, John 

Wiley & Sons Inc. 

5. Rao,C.R.andBhimasankaram,P.(1992):Linear algebra, TMH. 



M.SC.(DATASCIENCE)I-SEMESTER 

MDS-102:PAPER-II:DESIGNANDANALYSISOFALGORITHMS 

SYLLABUS 

Page5of32 

 

 

UNITI 

Introduction to Algorithms: Algorithm Specification, Performance Analysis, Randomized 

Algorithms. 

Elementary Data Structures: Stacks and Queues, Trees, Dictionaries, Priority Queues, Sets 

and Disjoint Set Union, Graphs. 

DivideandConquer:BinarySearch,FindingtheMaximumandMinimum,MergeSort;Quick Sort, 

Selection sort, Strassen's Matrix Multiplication, Convex Hull. 

UNIT-II 

Greedy Method: Knapsack Problem, Job Sequencing with Deadlines, Minimum-Cost 

Spanning Trees (Kruskal’s & Prim’s), Single Source Shortest Paths (Dijkstra’s). 

Dynamic Programming: General Method, Multistage Graphs, All-Pairs Shortest Paths, 

Single-Source Shortest Paths, Optimal Binary Search Trees, 0/1 Knapsack, Traveling 

Salesperson Problem. 

UNIT-III 

BasicTraversalandSearchTechniques:TechniquesforBinaryTrees,Techniquesfor Graphs, 

Connected Components and Spanning Trees, Biconnected Components and DFS. 

BackTracking:GeneralMethod,8-QueensProblem,SumofSubsets,GraphColouring, 

Hamiltonian Cycles, Knapsack Problem. 

Branch-Bound:GeneralMethod,0/1KnapsackProblem,TravelingSalesPersonproblem. 

UNIT-IV 

NP-Hard and NP-Complete Problems: Basic Concepts, Cook's Theorem, NP-Hard. Graph 

Problems, NP-Hard Scheduling Problems, NP-Hard Code Generation, Some Simplified NP- 

Hard Problems. 

REFERENCEBOOKS 

1. E Horowitz, S Sahni, S Rajasekaran, (2007): Fundamentals of Computer Algorithms, 2/e, 

Universities Press. 

2. T.H. Cormen, CE Leiserson, R.L Rivert, C Stein, (2010): Introduction to Algorithms, 3/e, 

PHI. 

3. R.Pannerselvam (2007):DesignandAnalysisof Algorithms,PHI. 

4. HariMohanPandey,(2009):Design,AnalysisandAlgorithm,UniversityScience Press. 



M.SC. (DATASCIENCE)I-SEMESTER 

MDS-103:PAPER-III:SOFTWAREENGINEERING 

SYLLABUS 

Page6of32 

 

 

UNIT–I 

Software Engineering: The Nature of Software, Changing Nature of Software, Defining the 

Discipline,SoftwareProcess,SoftwareEngineeringPractice.TheSoftwareProcess:AGeneric 

Process Model, Defining a Framework Activity, Process Assessment and Improvement, 

PrescriptiveProcessModels,SpecializedProcessModels,UnifiedProcess,PersonalandTeam 

Process Models. Defining Agility, Agile Process, Extreme Programming, Psychology of 

Software Engineering, Software Team Structures, Software Engineering Using the Cloud, 

Global Teams. 

UNIT–II 

Requirements: Core Principles of Modeling, Requirements Engineering, Establishing the 

Groundwork, Eliciting Requirements, Developing Use Cases, Building the Analysis Model, 

Requirements Analysis, UML Models That Supplement the Use Case, Identifying Analysis 

Classes, Specifying Attributes, Defining Operations, Class Responsibility-Collaborator 

Modeling, Associations and Dependencies, Analysis Packages. Design Concepts: Design 

within the Context of SE, Design Process, Design Concepts, Design Model, Software 

Architecture, Architectural Styles, Architectural Considerations, Architectural Design, 

Component, Designing Class-Based Components, Conducting Component-Level Design, 

Component-Based Development, User Interface Design Rules. 

UNIT–III 

Quality Management: Quality, Software Quality, Software Quality Dilemma, Achieving 

Software Quality, Defect Amplification and Removal, Reviews, Informal Reviews, Formal 

TechnicalReviews,ElementsofSoftwareQualityAssurance,SQATasks,Goals,andMetrics, 

SoftwareReliability,AStrategicApproachtoSoftwareTesting,TestValidationTesting,System 

Testing,Debugging,SoftwareTestingFundamentals,White-BoxTesting,Black-BoxTesting, 

Path Testing, Control Structure Testing, Object-Oriented Testing Strategies& Methods, 

Security Engineering Analysis, Security Assurance, Security Risk Analysis. 

UNIT–IV 

Software Configuration Management, SCM Process, Product Metrics for Requirements 

Model, Design Model, Source Code, Testing and Maintenance. Managing Software Projects: 

The Project Management Spectrum, W5HH Principle, Metrics in the Process and Project 

Domains,SoftwareMeasurement,MetricsforSoftwareQuality,IntegratingMetricswithinthe 

Software Process, Software Project Estimation, Decomposition Techniques, Project 

Scheduling – basics, scheduling, Software Risks, Risk Mitigation, Monitoring, and 

Management,SoftwareMaintenance,SoftwareReengineering,ReverseEngineering,Forward 

Engineering. 

REFERENCE BOOKS 

1. RogerSPressman,BRMaxim,SoftwareEngineering–APractitioner’sApproach(8e) 

References 

2. IanSommerville,Software Engineering 

3. HansVanVliet,SoftwareEngineering 

4. D.Bell,SoftwareEngineeringfor Students 

5. K.K.Aggarwal,Y.Singh,Software Engineering 

6. R.Mall,FundamentalsofSoftware Engineering 



M.SC. (DATASCIENCE)I-SEMESTER 

MDS-104(A):PAPER-IV(A):PRINCIPLESOFDATASCIENCE 

(MandatoryforB.Sc.ComputerScience Stream) 
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SYLLABUS 

UNIT–I 

Introduction to Data:Data types, Measurement of scales, understanding data with 

descriptive statistics and with data visualization and data pre-processing steps. Data 

transformations (Standardize, Normalize, converting data from one scale to other scales). 

Parametric &Non-Parametric tests (z-, χ2, t-, F-tests; Sign test, Median, Wilcoxon sign rank, 

Mann-Whitney U, Run test) and Feature selection methods. 

UNIT–II 

Introduction to Data Modelling: Review of the modelling process, Concepts of Model 

evolution,overfitting,underfitting,crossvalidationconcepts,(train/test,KfoldandLeaveout one 

approaches), Supervised and Un-supervised Modelling, Model Performance for 

classificationtechniquesforqualitativeandQuantitativedata,Modelimprovementandsaving 

models for future use. 

UNIT-III 

Supervised learning algorithms: Classification algorithms, Multiple Linear regression, 

Multinomiallogistic,SupportvectorMachine,Random-forest,AdaBoost,Ensemblemethods. 

Decision Tree, Perceptron learning, Naïve Bayes classifier. 

UNIT-IV 

Unsupervised learning Algorithms: Introduction to Cluster analysis, Clustering techniques, 

Agglomerative Hierarchical cluster techniques, K-means, K-medoid, KNN. 

REFERENCEBOOKS 

1. FosterProvostandTomFawcett(2021):DataScienceforBusiness,O’REILLY 

Publications 

2. HenrikBrink,JosephW.Richards.MarkFetherolf(2012):RealWorldMachine 

Learning, Manning Publications. 



M.SC. (DATASCIENCE)I-SEMESTER 
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MDS-104(B):PAPER-IV(B):JAVAPROGRAMMING 

(MandatoryforB.Sc.DataSciencestream) 

SYLLABUS 

UNIT–I 

CoreJava:ClassObject,ObjectOrientedConceptswithrespecttoJava,Interfaces,Packages and 

Exception Handling,Applets, Overview of Collection Framework (No question to be set from 

above topics). AWT: Introduction, AWT Class Hierarchy, Creating Container, Adding 

Components,Layout, Using Panel,Text Field,TextArea,List,Checkbox, CheckBoxGroup, 

Choice, Event Handling, Dialog Boxes, ScrollBar, Menu. Swing: Containment Hierarchy, 

Adding Components, JTextField, JPasswordField, JTable, JComboBox, JProgressBar, JList, 

JTree, JColorChooser, Dialogs. Remote Method Invocation (RMI): Introduction, Remote 

MethodInvocation,JavaRMIInterfacesandClasses,anApplication,CompilingtheProgram, 

Generating Stub Classes, Running the Program, Callback with an Application. 

UNIT–II 

Servlet:Server-SideJava,ServletAlternatives,ServletStrengths,ServletArchitecture,Servlet 

Life Cycle, GenericServlet, HttpServlet, Servlet Example, Passing Parameters to Servlets, 

Retrieving Parameters, Cookies, Filters. Java Server Pages (JSP): Introduction, JSP Engines, 

HowJSPWorks,JSPandServlet,AnatomyofaJSPPage,JSPSyntax,JSPComponents,Beans, 

Session Tracking, Users Passing Control and Data between Pages, Sharing Session and 

Application Data. 

UNIT–III 

Java Database Connectivity (JDBC): Introduction, JDBC Drivers, JDBC Architecture, 

JDBC Classes and Interfaces, Loading a Driver, Making a Connection, Execute SQL 

Statement, SQLStatements, Retrieving Result, Getting Database Information, Scrollable and 

Updatable Resultset, Result Set Metadata. Hibernate: Introduction, Writing POJO Class, 

CreatingaTable,WritingaHibernateApplication,CompilingandRunningApplication,Book 

Application Using Annotation, Object Life Cycle, HQL, Using Native SQL Query, Named 

Queries, Generating DDL, Generator Class, Hibernate Tools. 

UNIT–IV 

JavaNamingandDirectoryInterface(JNDI): NamingConcepts,DirectoryConcepts,Java 

Naming and Directory Interface, Specifying JNDI Properties, Name Servers, Naming 

Operations, Working with Directory. Overview of J2EE, Introduction to JavaBeans, 

AdvantagesofJavaBeans,PropertiesofJavaBeanswithexamples,JavaBeansAPI,Enterprise 

JavaBeans (EJB),Applications using Session Beans and Entity Beans, Introduction to Struts 

Framework. Java Server Faces (JSF): Introduction, Simple Application, Request Processing 

Life-Cycle, Tracing Phases, Managed Bean, Basic JSF Tags, Expression Language, Event 

Handling with Example, Page Navigation. 

REFERENCEBOOKS 

1. UttamK.Roy,AdvancedJavaprogramming 

2. HerberttSchildt,JavaCompleteReference 

3. CayS.Horstmans,GrayCoronell,CoreJavaVol.II–AdvancedFeatures 
4. SharanamShah,VaishaliShah,JavaEE7forBeginners 
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MDS-105(LAB-1):PAPER-V:DESIGN&ANALYSISOFALGORITHMSLAB 

ListofExperiments(UsingPython) 

 

 

1. Write a program for sorting the given list using: Insertion Sort, Selection Sort, 

MergeSort, Quick Sort, Heap Sort. 

2. WriteaprogramtofindthegivennumberinalistusingSequentialSearch,Binary Search. 

3. WriteaprogramtofindtheminimalspanningtreeforaweightedgraphusingKruskal’s and 

prims Algorithms. 

4. WriteaprogramtofindtheshortestpathinaweightedgraphusingDijkstra’sAlgorithm. 

5. WriteaprogramtosolveusingdynamicprogrammingtechniqueforTravellingsalesman 

problem. Multistage Graph problem, All-Pairs Shortest Paths (Warshal), Single-Source 

Shortest Paths (Bellman ford), Optimal Binary Search Trees. 

6. WriteaprogramtosolveKnapsackproblem usingBack tracking 

 

 

M.SC. (DATASCIENCE)I-SEMESTER 

MDS-106(A)(LAB-2):PAPER-VI:PRINCIPLESOFDATASCIENCELAB 

ListofExperiments (Using Python) 

1. Data Preprocessing 

2. Write a Python code for the implementation of Classification techniques for the data 

sets: 

a) MultipleLinearregression, 

b) Multinomial logistic, 

c) SupportvectorMachine, 

d) Random-forest, 

e) AdaBoost/ XGBoost. 

f) DecisionTree, 

g) NaïveBayes classifier. 

3. WriteaPythoncode fortheimplementation ofClusteranalysisforthedatasets using: 

a) AgglomerativeHierarchicalcluster techniques, 

b) K-means, 

c) KNN. 



M.SC. (DATASCIENCE)1-SEMESTER 
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MDS-106(B)(LAB-2):PAPER-VI:JAVAPROGRAMMINGLAB 

List ofExperiments 

1. CreateGUItopresentasetofchoicesforausertoselectstationaryproductsanddisplay the 

price of Product after selection from the list. 

2. Create GUI to demonstrate typical Editable Table which describing Employee for 

asoftware company. 

3. CreateGUItodemonstrateswingcomponentsusingstudentregistrationform. 

4. Create a Remote Object for simple arithmetic operators. Use AWT/SWING to create 

user interface. 

5. WriteanRMIapplication usingcallback mechanism 

6. Develop Servlet Question-Answer Application using HttpServletRequest and 

HttpServletRequest interfaces. 

7. Develop Servlet application to accept HTNO of a student from client and display the 

memorandum of marks from the server 

8. JSPProgramsa.CreateaJSPpagethatprintstemperatureconversion(fromCelsiusto 

Fahrenheit) chart b. Create a JSP page to print current date and time c. Create a JSP 

page to print number of times page is referred after the page is loaded. 

9. WriteasimpleJSPapplicationto demonstratetheuseof implicitobject (atleast 5). 

10. Develop a Hibernate application to Store Feedback of Website Visitors in MySQL 

Database. 

11. Develop a JSP Application to accept Registration Details from the user and store 

database table. 

12. DevelopaJSPApplicationtoAuthenticateUser LoginaspertheRegistrationDetails. If 

Login Success then forward User to Index Page otherwise show Login failure 

Message. 

13. Developa web Applicationto add items inthe inventory using JSF. 

14. WriteEJB applicationsusing stateless sessionbeans andstate-full sessionbeans. 

15. DevelopaRoomReservation SystemApplicationusingEntity Beans. 

16. CreateThree-tireapplicationusingServlets,JSP, EJB. 
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MDS-201:PAPER-I:STATISTICALINFERENCE 

SYLLABUS 

UNIT-I 
Estimation Theory: Desirable properties of a good estimator: Unbiasedness, consistency, 

efficiencyandsufficiency-examples.Cramer-Raoinequality,Rao-Blackwelltheorem,Fisher 

Information, and Lehmann-Scheffe theorem. Simple Problems on UMVUE. 

UNIT-II 

MethodsofEstimation:MethodofmaximumlikelihoodestimationanditsProperties,Simple 

problemsonMLE.Jackknife,Bootstrapresamplingmethods.Estimationofbiasandstandard 

deviationofpointestimationbytheJackknife&bootstrapmethodswithexamples,U-statistic, 

Kernalandexamples.Intervalestimation,confidencelevelCIusingpivotsandshortestlength CI 

and example problems. 

UNIT-III 

Testing of Hypotheses: Neyman-Pearson Lemma, Most Powerful tests, Uniformly Most 

Powerful tests, Likelihood ratio tests, Sequential Probability Ratio Tests. 

Non parametric tests:One and two sample tests (Kolmogorov Smirnov, Kruskal Wallis & 

Friedman test, Kendal’s tau, Ansari broadly tests.) 

UNIT-IV 

Non-parametric Density Estimation: Rosenblatt’s naïve density estimator, its bias and 

variance.Consistency of Kernel density estimators and its MSE. 

Simulation: Introduction, generation of random numbers for Uniform, Normal, Exponential, 

CauchyandPoissonDistributions.Estimatingthereliabilityoftherandomnumbers.Prioriand 

Posteriori distributions, conjugate families, Bayesian estimation of parameters, MCMC 

algorithms: Metropolis Hasting and Gibbs Sampler. 

REFERENCES 

1. Rohatgi,V.K.:AnIntroductiontoProbabilityTheoryandMathematicalStatistics(Wiley) 

2. Gibbons:Non-ParametricStatisticalInference, (TMH) 

3. Lehman,E. L.:Testing ofhypothesis, John Wiley 

4. Goon,GuptaandDasGupta:OutlinesofStatistics,Vol.II,WorldPress. 

5. C.R.Rao–LinearStatisticalInference(JohnWiley) 



M.SC.(DATASCIENCE)II-SEMESTER 
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MDS-202:PAPER-II: DATAVISUALIZATIONTECHNIQUES 

SYLLABUS 

 

UNIT-I 

Introduction to Data Visualization: Introduction, importance of Data visualization, Human 

perception – Methodology – Seven Stages of Data Visualization - Data Visualization Tools. 

Visualizing Data: Mapping Data onto Aesthetics – Visualizing Amounts - Visualizing 

Distributions: Histograms and Density Plots – Visualizing Propositions: – Visualizing 

Associations: Among Two or More Quantitative Variables – Visualizing Time Series and 

Other Functions of an Independent Variable – Trends – Visualizing Geospatial Data. 

UNIT-II 

Basic Applied Visualizations: Data Visualization: One dimensional (Pictogram, Pie Chart, 

Bar Chart,), two-dimensional (Histogram, Line plot, frequency curves& polygons, ogive 

curves,ScatterPlot,)andotherdatavisualizationtechniques.GanttChart,HeatMap,Boxand 

Whisker Plot, Waterfall Chart, Area Chart, Stacked Bar Charts - Sub Plots – Matplotlib, 

Seaborn Styles, Box plot - Density Plot - - Tree map - Graph Networks. 

UNIT-III 

InteractiveVisualisation:IntroductiontoD3-FundamentalTechnology:TheWeb–HTML – 

DOM – CSS – JavaScript – SVG. D3 Setup – Generating Page Elements – Binding Data - 

Drawingwithdata–Scales:DomainsandRanges–Normalization–CreatingaScale–Scaling the 

Scatter Plot – Other Methods and Other Scales. Axes – Modernizing the Chart – Update the 

Data – Transition – Updates – Interactivity. 

Timeline, Highlight Table, Bullet Graph, Choropleth Map, Word Cloud, Path diagram, 

Network Diagram, Correlation Matrices. 

UNIT-IV 

Principles of Information Visualization: Visual Perception and Cognition, Gestalt's 

Principles, Tufte's Principles, Applications of Principles of Information Visualization, 

Dashboard Design. 

REFERENCEBOOKS 

1. JulieSteele,NoahIliinsky(2010);BeautifulVisualizationPublisher(s):O'ReillyMedia 

2. EdwardR.Tufte(2016):TheVisualDisplayofQuantitativeInformation”by 

3. KieranHealy(20160:DataVisualization:APracticalIntroduction, 

4. ClausO.Wilke(2020)FundamentalsofDataVisualization:APrimeronMaking 

Informative and Compelling Figures:,O’relly 

5. StephanieD.H.Evergreen(2020):EffectiveDataVisualization:TheRightChartforthe 

Right Data 

https://www.goodreads.com/author/show/607068.Kieran_Healy
https://www.goodreads.com/author/show/2984924.Claus_O_Wilke
https://www.goodreads.com/author/show/7622688.Stephanie_D_H_Evergreen
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MDS-203:PAPER-III: CLOUDCOMPUTING 

SYLLABUS 

 

UNIT- I 

Introduction, Benefits and challenges, Cloud computing services, Resource Virtualization, 

Resource pooling sharing and provisioning, Case study of Iaas, Paas and Saas 

UNIT-II 

Scaling in the Cloud, Capacity Planning, Load Balancing, File System and Storage, 

Containers. Multi-tenant Software, Data in Cloud , Database Technology. 

UNIT-III 

Content Delivery Network, Security Reference Model , Security Issues, Privacy and 

Compliance Issues, Portability and Interoperability Issues, Cloud Management and a 

Programming Model Case Study, Popular Cloud Services. 

UNIT-V 

Enterprise architecture and SOA, Enterprise Software, Enterprise Custom Applications, 

Workflow and Business Processes, Enterprise Analytics and Search, Enterprise Cloud 

Computing Ecosystem. 

 

REFERENCE BOOKS 

1. SandeepBhowmik(2017):Cloud Computing,CambridgeUniversity Press. 

2. GautamShroff(2016):EnterpriseCloudComputing-

Technology,Architecture,Applications by Cambridge University Press. 

3. KaiHwang,GeoffreyC.Fox,JackJ.Dongarra(2012):DistributedandCloud Computing 

From Parallel Processing to the Internet of Things, Elsevier. 



M.SC.(DATASCIENCE)II-SEMESTER 

MDS-204:PAPER-IV: ARTIFICIAL INTELLIGENCE 

SYLLABUS 
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UNIT-1 

Introduction:HistoryIntelligentSystems,FoundationsofArtificialIntelligence,Subareasof 

Al,Applications.ProblemSolving-State-SpaceSearchandControlStrategies:Introduction, 

General Problem-Solving Characteristics of problem, Exhaustive Searches, Heuristic Search 

Techniques,Iterative-DeepeningA*,ConstraintSatisfaction.GamePlaying,BoundedLook 

-aheadStrategyanduse of EvaluationFunctions,AlphaBeta Pruning. 

UNIT–II 

LogicConceptsandLogicProgramming:Introduction,PropositionalCalculusPropositional 

Logic, Natural Deduction System, Axiomatic System, Semantic Table, A System in 

Propositional Logic, Resolution, Refutation in Propositional Logic, Predicate Logic, Logic 

Programming. Knowledge Representation: Introduction, Approaches to knowledge 

Representation, Knowledge Representation using Semantic Network, Extended Semantic 

Networks for KR, Knowledge Representation using Frames. 

UNIT- III 

Expert System and Applications: Introduction, Phases in Building Expert Systems Expert 

System Architecture, Expert Systems Vs Traditional Systems, Truth Maintenance Systems, 

Application of Expert Systems, List of Shells and tools. Uncertainty Measure - Probability 

Theory:Introduction,ProbabilityTheory,BayesianBeliefNetworks,CertaintyFactorTheory, 

Dempster - Shafer Theory. 

UNIT–IV 

AdvancedKnowledgeRepresentationTechniques:CaseGrammars,SemanticWeb.Natural 

Language Processing: Introduction, SentenceAnalysis Phases, Grammars and Parsers, Types 

of Parsers, Semantic Analysis, Universal Networking Knowledge. 

REFERENCE BOOKS 

1. SarojKaushik,Artificial Intelligence,CengageLearningIndia,FirstEdition, 2011. 

2. Russell,Norvig,ArtificialIntelligence:AModernApproach,PearsonEducation,2nd 

Edition, 2004. 

3. Rich,Knight,Nair,ArtificialIntelligence,TataMcGrawHill,3rdEdition2009. 



M.SC.(DATASCIENCE)II-SEMESTER 

MDS-205:PAPER- V:ADVANCEDMACHINELEARNINGTECHNIQUES 

SYLLABUS 

Page15 of325 

 

 

 

UNIT–I 

Multivariate Data Analysis Techniques: Path analysis, Correspondence analysis. 

MultidimensionalScaling,FeatureextractionandFeatureselectiontechniques,Interandintra class 

distance measures, Probabilistic distance measures, Principal component analysis, Factor 

analysis, Canonical Correlations and Canonical Variables. Conjoint Analysis. 

UNIT- II 

Classification Techniques-I: Linear classifies, Multiple Linear regression, Logistic 

regression, Linear Discriminant Function (for binary outputs) with minimum squared error, 

LineardiscriminantfunctionusinglikelihoodratiosbasedonMultivariatenormalpopulations, 

Bayes Mis-classification; Naïve Bayes classifier, Support Vector Machines, 

UNIT–III 

ClassificationTechniques-II:DecisionTreealgorithms,RandomForestalgorithm,Bagging, 

Gradientboosting,Ada-BoostingandXG-Boostingalgorithm,KNNalgorithm,Market-Basket 

Analysis. 

UNIT–IV 

ClusterAnalysis:Introduction,similaritiesanddissimilarities,Hierarchicalclustering,Single 

linkage method, k-means and k-Nearest Neighbourhood (KNN) clustering, 

CategoricalDataAnalysistechniquesandtheirapplications;Timeseriesforecasting:ARIMA 

model, ARCH & GARCH model. 

 

REFERENCE BOOKS 

1. Johnson,R.A,andDeanW.Wichern:AppliedMultivariateStatisticalAnalysis. 

2. Morrison,D:An IntroductiontoMultivariate Analysis. 

3. Seber:Multivariate Observations 

4. Anderson:AnIntroductiontoMultivariate Analysis. 

5. Bishop:AnalysisofCategoricaldata. 



M.SC.(DATASCIENCE)II-SEMESTER 

MDS-206(LAB-1):PAPER-VI:DATAVISUALISATION&INFERENCELAB 

ListofExperiments(usingPython) 
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1. DrawingOnedimensional diagrams(Pictogram,PieChart,BarChart,). 

2. Drawingtwo-dimensional(Histogram,Lineplot,frequencycurves&polygons,ogive curves, 

Scatter Plot) 

3. Drawing3Dandotherdatavisualizationtechniques. 

4. DrawingGanttChart,HeatMap,Box-WhiskerPlot,WaterfallChart,AreaChart,Stacked Bar 

Charts – 

5. Drawing Density Plot, Bullet Graph, Choropleth Map, Tree map, Path diagram, Network 

Diagram, Correlation Matrices. 

6. GenerationofJackknife andBootstrapsamplesandits parameterestimation. 

7. ComputationofConfidenceIntervalestimationofparameters. 

8. SmallandLargesampletests(forMean(s),Standarddeviation/variance(s),Proportion(s)). 

9.  Non parametric tests:One and two sample tests (Kolmogorov Smirnov, Kruskal Wallis 

& Friedman test, Kendal’s tau, Ansari broadly tests.) 

10. Generation of random numbers for Uniform, Normal, Exponential, Cauchy and Poisson 

Distributions. 

11. Bayesianestimationofparameters,(using MetropolisHastingandGibbs Sampler). 



M.SC.(DATASCIENCE)II-SEMESTER 
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List ofExperiments 
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1. Implementanddemonstratetheuseofsetoftrainingdatasamples.Readthetrainingdata from a 

.CSV file. 

2. Write a program to demonstrate the working of the decision tree-based ID-3 algorithm. 

Use an appropriate data set for building the decision tree and apply this knowledge to 

classify a new sample. 

3. BuildanArtificialNeuralNetworkbyimplementingtheBackpropagationalgorithmand test 

the same using appropriate data sets. 

4. WriteaprogramtoimplementthenaïveBayesianclassifierforasampletrainingdataset stored 

as a .CSV file. Compute the accuracy of the classifier, considering few test data sets. 

5. Assumingasetofdocumentsthatneedtobeclassified,usethenaïveBayesianClassifier model 

to perform this task. Built-in Java classes/API can be used to write the program. 

Calculate the accuracy, precision, and recall for your data set. 

6. Write a program to construct a Bayesian network considering medical data. Use this 

model to demonstrate the diagnosis of heart patients using standard Heart Disease Data 

Set. You can use Java/Python ML library classes/API. 

7. Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set 

forclusteringusingk-Meansalgorithm.Comparetheresultsofthesetwoalgorithmsand 

comment on the quality of clustering. You can add Java/Python ML library classes/API 

in the program. 

8. Write a program to implement k-Nearest Neighbour algorithm to classify the iris data 

set.Printbothcorrectandwrongpredictions.Java/PythonMLlibraryclassescanbeused for 

this problem. 

9. Implementthenon-parametricLocallyWeighted Regressionalgorithminordertofitdata 

points. Select appropriate data set for your experiment and draw graphs. 
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UNIT–I 

Artificial Neural Networks: Introduction, Biological Activations of Neuron; Artificial 

Neuron Models: McCulloch-Pitts, Perceptron, Adaline, Hebbian Models; Characteristics of 

ANN,Types of Neuron Activation Function, Signal functions and their properties, 

monotonicity, ANN Architecture, Classification Taxonomy of ANN, Supervised, Un- 

supervisedandReinforcementlearning;Learningtasks,Memory,Adaptation,Statisticalnature 

ofthelearningprocess.Statisticallearningtheory.GatheringandpartitioningofdataforANN and its 

pre and post processing. 

UNIT–II 

Supervised learning algorithms: Perceptron Learning Algorithm, Derivation, Perceptron 

convergence theorem (statement); Multi-layer Perceptron Learning rule, limitations. 

Applications of the Perceptron learning.Gradient Descent Learning, Least Mean Square 

learning, Widrow-HoffLearning. Feed-forward and Feed-back Back-Propagation Algorithms 

and derivation. 

UNIT–III 

Unsupervised learning Algorithms: Hebbian Learning, Competitive learning. Self- 

Organizing Maps, SOM algorithm, properties of feature map, computer simulations, Vector 

quantization, Learning vector quantization. 

Radial Basis Function Networks, Approximation properties of Radial Basis Function 

Networks. Boltzman Machine, Hopfield model. 

 

UNIT–IV 

Reinforcement learning, Markov Decision Process, Hidden Markov Model, Convolutional 

Neural Networks, Recurrent Neural Networks, Long-Short Term Memory Networks, 

Generative Adversarial Networks, Deep belief Networks. 

REFERENCES 

1. Haykin,S.(1994).NeuralNetworks:AComprehensiveFoundation.NewYork:Macmillan 

Publishing. A comprehensive book and contains a great deal of background theory 

2. Yagnanarayana,B.(1999):“ArtificialNeuralNetworks”PHI 

3. BartKosko(1997):NeuralNetworksandFuzzysystems,PHI 

4. JacekM.Zurada(1992):ArtificialNeuralSystems,WestPublishingCompany. 

5. Carling,A.(1992).IntroducingNeural Networks. Wilmslow,UK:Sigma Press. 

6. Fausett,L.(1994).FundamentalsofNeuralNetworks.NewYork:PrenticeHall. 

7. BoxandJenkins:TimeSeriesanalysis, Springer 

8. Brockwell,P.J.,andDavis,R.A.:TimeSeries:TheoryandMethods(SecondEdition). 

Springer–Verlag. 
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UNIT–I 

IntroductiontoMLOperations:OverviewofMLOpsanditssignificanceinthe 

industry,Challengesindeployingandmanagingmachinelearningmodels,Principlesof DevOps and 

its application to ML Ops, Introduction to cloud platforms and tools forML Ops UNIT – II 

Data Management and Version Control:Data versioning and management in ML projects, 

Implementing reproducibility and data lineage, Git and version control for ML models and 

pipelines, Collaborative development workflows for ML Ops 

UNIT–III 

ModelDeploymentandMonitoring:Modelpackagingandcontainerization,Deployingmodels to 

production environments, Infrastructure orchestration and scaling for ML workloads, 

Monitoring model performance and managing drift 

UNIT–IV 

ContinuousIntegrationandDeliveryforML:AutomatedtestingandvalidationofMLmodels, 

Continuous integration pipelines for ML Ops, Continuous deployment and release strategies, 

Feedback loops and continuous improvement in ML Ops 

 

REFERENCE BOOKS 

 

1. BuildingMachineLearningPipelinesbyHannesHapkeandCatherineNelson 

2. DataScienceonAWS:ImplementingEnd-to-End,ContinuousAIandMachine 

Learning Pipelinesby Chris Fregly and Antje Barth 

3. MLOpswithAzure:MachineLearningOperationsonAzurebySrinivasaRaoand Amit 

Kumar Saha 
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UNIT-I 

Introduction: Why Data Mining? What is Data Mining? What kinds of data can be mined? 

What kinds of patterns can be mined? Which technologies are used ? Which kinds of 

applications are Targeted? Major issues in Data Mining. Getting to know your data: Data 

objects and attributed types. Basic statistical descriptions of data. Data visualization, 

Measuring data similarity and dissimilarity. 

UNIT-II 

Mining frequent patterns, Associations and correlations: Basic concepts and methods, 

FrequentItem setMiningMethods,Whichpatternsareinteresting?Patternevaluationmethods. 

 

UNIT-III 

Classification: Basic concepts, Decision tree induction, Bayes classification methods, 

Classification: Advance methods, Bayesian Belief Network, Classification by back 

propagation, Support vector machine, 

UNIT-IV 

Cluster Analysis: Concepts and Methods: Cluster Analysis, Partitioning Methods, 

HierarchicalMethods,Density-BasedMethods,Grid-BasedMethods,Evaluationofclustering. 

UNIT-V 

Data Mining Trends and Research Frontiers: Mining Complex Data Types, Other 

Methodologies of Data Mining, Data Mining Applications, Data Mining and Society, Data 

Mining trends. 

REFERENCE BOOKS 

 

1. JiaweiHan,MichelineKamber,JinPei,DataMining:Concepts&Techniques,3rd Edition., 

Morgon Koffman ,2011 

2. VikramPudiP.RadhaKrishna,DataMining,OxfordUniversity Press,1stEdition, 2009. 

3. Pang-Ning Tan, Michael Steinbach, Vipin kumar, Introduction to Data Mining, Pearson 

Education, 2008. 
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UNIT- I 

Introduction to NaturalLanguageProcessing Basics, LanguageSyntaxandStructure (Words, 

Phrases,Clauses,&Grammar),LanguageSemanticsProcessing,(LexicalSemanticRelations, 

Homonyms, Homographs, and Homophones, Capitonyms, Hyponyms and Hypernyms), Text 

Corpora (Corpora Annotation and Utilities), Accessing Text Corpora (Brown Corpus, 

WordNet Corpus) andNLP Applications (Machine Translation, Text Summarization and Text 

categorization) 

UNIT – II 

ConceptoftheTokenization,SentenceTokenization,WordTokenization,ConceptoftheText 

Normalization,(CleaningText,RemovingSpecialcharacters, Removingstop words,..etc) 

correcting words using stemming and Lemmatization and Understanding text syntax and 

structure (POS taggingand Parsing) 

UNIT–III 

Concepts of feature extraction, Methods of Feature extraction (Bag of words Model, TF-IDF 

Models, Advanced word Factorization Models likes Word2vec), Strengths and weakness of 

models and Word cloud. etc, Concepts ofDocument term matrix, Term Document Matrix 

UNIT–IV 

Concepts of Topic Modelling, Algorithms of Topic Modelling (Latent Semantic Indexing 

(LSI), LatentDirichlet Allocation (LDA),Non Negative Matrix Factorization (NMF)and 

Similarity based text clustering models),Text Classificationusingsupervised 

methods(LikeMultinomial Naïve Bayes,Support vectormachines, Random Forest …),concept 

of Sentiment Analysis and its applications. Sentence Subjectivity and Sentiment 

Classification; Sentiment Lexicon generation and Summarization; 

REFERENCEBOOKS 

1. Chapman&Hall:HandbookofNaturalLanguage Processing,SecondEdition 

2. CRC:MachineLearning &PatternRecognition,2ndEdition 

3. Christopher ManningandHinrich Schuetze: Foundations of Statistical Natural Language 

Processing 

4. DipanjanSarkar:TextAnalytics withPython,Apress Publication 

5. JuliaSilge: Text Miningwith R: ATidy Approach,1st Edition. 

https://mitpress.mit.edu/contributors/christopher-manning
https://mitpress.mit.edu/contributors/hinrich-schuetze
https://www.amazon.com/Julia-Silge/e/B06XTJPSG8/ref%3Ddp_byline_cont_book_1
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UNIT-I 

Introduction to EA -System analysis, general system theory, definitions and objectives of 

considerations, Properties of EA, system approach to EAdevelopment, principle definitions 

Business architecture, definition and features- BSC – balanced score card basics and its 

reflection in EA, Strategic governance, Event Causality effects in EAunder scope of BSC 

UNIT-II 

Organizational structure of EA and basic models- Information and technologyarchitecture 

basics, Introduction to EA structuring and modeling, Business architecture (inc. business 

process modeling, IBM Component business model), Information architecture, Technology 

architecture and integration between the layers model. 

UNIT-III 

Introduction to enterprise Engineering (EE)- Enterprise transformations (waterfall and 

agile), EAP, EA methodologies: PRISM, ARIS Framework, Zachmann Framework , FEAF, 

DODAF and TOGAF, Introduction to Service orientation in Enterprise Engineering (SOA, 

SoEA), Technological infrastructure for Big Data handling in EA. 

UNIT-IV 

Cloud Computing Opportunities for EA- Flexible (agile) business and information 

architectures (SoEA). Introduction to Spark, Spark Data Frames, SQL, Datasets through 

worked examples. Spark’s low level APIs, RDDS, execution of SQL & Data Frames. How 

SparkRunsonaCluster.StructuredStreaming,Spark’sStream–ProcessingEngine. 

REFERENCEBOOKS 

1. Designing Enterprise Architecture Frameworks: Integrating Business Processes with 

IT Infrastructure by N Zarvić, R Wieringa. Apple Academic Press (19 April 2016). 

2. Neubauer M., Stary CH., S-BPM in the Production Industry. 

Stakeholderapproach,Springer Open, 2017. 

3. A systematic literature review on Enterprise Architecture Implementation 

Methodologies by Babak D., Mohd N. Elsevier (June 2015). 

4. Spark:TheDefiniteGuide –BillChambers,MateiZaharia, 2018 
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UNIT–I 

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

Components, BI Dimensions, Information Hierarchy, Business Intelligence and Business 

Analytics. BI Life Cycle. Data for BI - Data Issues and Data Quality for BI. 

UNIT- II 

BI Implementation - Key Drivers, Key Performance Indicators and Performance Metrics, BI 

Architecture/Framework,BestPractices,BusinessDecisionMaking,StylesofBI-vent-Driven 

alerts - A cyclic process of Intelligence Creation. The value of Business Intelligence-Value 

driven & Information use. 

UNIT- III 

AdvancedBI–BigDataandBI,SocialNetworks,MobileBI,emergingtrends,Descriptionof different 

BI-Tools (Pentaho, KNIME) 

UNIT-IV 

Business intelligence implementation-Business Intelligence and integration implementation- 

connecting in BI systems- Issues of legality- Privacy and ethics- Social networking and BI. 

 

REFERENCEBOOKS 

1. RajivSabherwal“BusinessIntelligence”WileyPublications, 2012. 

2. EfraimTurban,RameshSharda,JayAronson,DavidKing,DecisionSupportandBusiness 

Intelligence Systems, 9th Edition, Pearson Education, 2009. 

3. David Loshin, Business Intelligence - The Savy Manager's Guide Getting Onboard with 

Emerging IT, Morgan Kaufmann Publishers, 2009. 

4. PhiloJanus,StaciaMisner,BuildingIntegratedBusinessIntelligenceSolutionswithSQL 

Server, 2008 R2 & Office 2010, TMH, 2011. 

5. BusinessIntelligenceDataMiningandOptimizationfordecisionmaking[Author:Carlo- 

Verellis] [Publication: (Wiley)]. 
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MDS-304(E-II):PAPER-IV(A):DATASTREAMMINING SYLLABUS 

UNIT-I 

MOA Stream Mining, Assumptions, Requirements, Mining Strategies, Change Detection 

Strategies,MOAExperimentalSettings,PreviousEvaluationPractices,EvaluationProcedures for 

Data Streams, Testing Framework, Environments, Data Sources, Generation Speed and Data 

Size, Evolving Stream Experimental Setting. 

UNIT-II 

Hoeffding Trees, The Hoeffding Bound for Tree Induction, The Basic Algorithm, Memory 

Management, Numeric Attributes, Batch SettingApproaches, Data Stream Approaches. 

UNIT-III 

Prediction Strategies, Majority Class, Naïve Bayes Leaves,Adaptive Hybrid, Hoeffding Tree 

Ensembles,DataStream Setting, RealisticEnsembleSizes.EvolvingDataStreams,Algorithms for 

Mining with Change, A Methodology for Adaptive Stream Mining, Optimal Change Detector 

and Predictor, Adaptive Sliding Windows, Introduction, Maintaining Updated Windows of 

Varying Length. 

UNIT-IV 

Adaptive Hoeffding Trees, Introduction, Decision Trees on Sliding Windows, Hoeffding 

AdaptiveTrees,AdaptiveEnsembleMethods,NewmethodsofBaggingusingtreesofdifferent size, 

New method of bagging using ADWIN, Adaptive Hoeffding Option Trees, Method 

performance. 

REFERENCEBOOKS 

1. DataStreamMining:APracticalApproachbyAlbertBifetandRichard Kirkby. 

2. KnowledgediscoveryfromdatastreamsbyGama João.ISBN: 978-1-4398-2611-9. 

3. MachineLearningforDataStreamsbyAlbertBifet,RicardGavalda;MITPress,2017. 
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MDS-304(E-II):PAPER-IV(B):SENTIMENTANALYSIS SYLLABUS 

UNIT-I 

Introduction to Sentiment Analysis Introduction: Sentiment Analysis Applications - 

Sentiment Analysis Research - Sentiment Analysis as Mini NLP. The Problem of Sentiment 

Analysis:DefinitionofOpinion-DefinitionofOpinionSummary-Affect,Emotion,andMood 

- Different Types of Opinions - Author and Reader Standpoint. Document Sentiment 

Classification:SupervisedSentimentClassification -Unsupervised SentimentClassification - 

Sentiment Rating Prediction - Cross-Domain Sentiment Classification - Cross-Language 

Sentiment Classification - Emotion Classification of Documents. 

UNIT-II 

Subjectivity Classification and Challenges: Sentence Subjectivity and Sentiment 

Classification: Subjectivity - Sentence Subjectivity Classification - Sentence Sentiment 

Classification-DealingwithConditionalSentences-DealingwithSarcasticSentences-Cross- 

Language Subjectivity and Sentiment Classification - Using Discourse Information for 

Sentiment Classification - Emotion Classification of Sentences. 

UNIT-III 

Sentiment Lexicon generation and Summarization: Sentiment Lexicon Generation: 

Dictionary-Based Approach - Corpus-Based Approach - Desirable and Undesirable Facts. 

Analysis of Comparative Opinions: Problem Definition - Identify Comparative Sentences - 

Identifying the Preferred Entity Set - Special Types of Comparison - Entity and Aspect 

Extraction. Opinion Summarization and Search: Aspect-Based Opinion Summarization - 

Enhancements to Aspect-Based Summary - Contrastive View Summarization - Traditional 

Summarization-SummarizationofComparativeOpinions-OpinionSearch-ExistingOpinion 

Retrieval Techniques. Mining Intentions: Problem of Intention Mining - Intention 

Classification - Fine-Grained Mining of Intentions. 

UNIT-IV 

Identifying intention, fake and quality of opinion: Detecting Fake or Deceptive Opinions: 

Different Types of Spam - Supervised Fake Review. Detection - Supervised Yelp Data 

Experiment - Automated Discovery of Abnormal Patterns – Model 

Based Behavioral Analysis - Group Spam Detection - Identifying Reviewers with Multiple 

User ids - Exploiting Business in Reviews - Some Future Research Directions. Quality of 

Reviews:QualityPredictionasaRegressionProblem-OtherMethods -SomeNewFrontiers. 

 

REFERENCE BOOK 

1.BingLiu“SentimentAnalysis:MiningOpinions, SentimentsandEmotions,Cambridge 

University Press, 2015. 
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MDS-304(E-II):PAPER-IV(C):SCALABLEARCHETECTURE 

SYLLABUS 

UNIT–I 

Introduction to Scalable applications, Challenges with running applications using Machine 

Learningwithscaling,AlgorithmsforLargescaleLearning,OverviewofHadoopandCurrent Big 

Data Systems. How Programming for Data Flow Differs, Basic Spark, Working with Vectors 

and Matrices in Spark, Brief tour of Spark ML, Beyond parallelization, Practical Big Data. 

UNIT–II 

Anatomy of Fast Data Applications, SMACK Stack – Functional Decomposition, Message 

Backbone- Understanding messaging requirements, Data ingestion, Fast data& low latency, 

Message Delivery Semantics, Distributing Messages. 

UNIT–III 

Compute Engines- Micro Batch Processing, One-at-a time Processing, Choice of processing 

engine, Storage as the Fast Data Borders, The message backbone as Transition Point 

UNIT-IV 

Sharing Stateful Streaming State, Data Driven Micro-services, State and Micro-services. 

Deployment environments for Fast DataApplications,Application containerization, resource 

scheduling, Apache Mesos, Kubernetes, Cloud Deployments. 

REFERENCE BOOKS 

1. JanKunigk,IanBuss,PaulWilkinson&LarsGeorge,”ArchitectingModernData Platforms”, 

O‟reilly, 2019. 

2. GerardMaas,StavrosKontopoulos,SeanGlover,“DesigningFastDataApplicationArchitecture

s”, O'Reilly Media, Inc., June 2018. 

3. Bill Chambers, Matei Zaharia “Spark- The definitive Guide”, O'Reilly Media, Inc., 

June2019. 
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MDS-304(E-II):PAPER-IV(D):COMPUTERVISION 

SYLLABUS 

UNITI 

 

Computer Vision Introduction: Computer vision-Image Formation: Geometric primitives and 

transformation-Photometric image formation-The digital camera. 

UNIT:II 

 

Image Processing:PointOperation-Linear filtering-More neighbourhoodoperators,Fourier 

Transforms-Pyramids and wavelets – Geometric Transformations – Global optimization. 

UNITIII 

Featuredetectionandmatching:Pointsandpatches–Edges–Lines.Segmentation:Active 

Contours–Splitandmerge–Meanshiftandmodefinding –Normalized cuts –Graphcuts and 

energy –based methods 

UNIT-IV 

 

Recognition:Objectdetection–Facerecognition–Instancerecognition–Category Recognition – 

Context and scene understanding –Recognition datasets and test sets 

REFERENCE BOOKS 

 

1. RichardSzeliski(2011):ComputerVision-AlgorithmsandApplications,Springer 

verlang London Limited. 

2. DeepLearning,byGoodfellow,Bengio,andCourville. 

3. DictionaryofComputer VisionandImageProcessing,byFisheret al. 
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MDS-305(LAB-I):PAPER-V:DEEPLEARNINGTECHNIQUESLAB 

SYLLABUS 

LISTOFEXPERIMENTS(UsingPython/R) 

1. ImplementationofPerceptronLearningAlgorithm. 

2. Implementationof,Derivation,Multi-layerPerceptronLearning 

3. ImplementationofGradientDescent Learning, 

4. ImplementationofLeastMeanSquarelearning, 

5. ImplementationofWidrow-Hoff Learning. 

6. ImplementationofBack-Propagation Algorithms. 

7. ImplementationofHebbianLearning, 

8. ImplementationofCompetitivelearning 

9. ImplementationofMarkovDecisionProcess, 

10. ImplementationofHiddenMarkovModel, 

11. ImplementationofConvolutionalNeural Networks, 

12. ImplementationofRecurrentNeural Networks, 

13. ImplementationofLong-ShortTermMemory. 
 

 

M.SC.(DATASCIENCE)III-SEMESTER 

MDS-306(LAB-2):PAPER-VI:CAPSTONEPROJECTPHASE-I 

 

Project is of two-semesters duration (III and IV Semesters). Each student carries out a 

project individually. A student with the help of the guide formulates theproblem during the III 

semester and implements it during the IV semester. A student can carry out the project at 

industry for the entire IV Semester. 

Note:Objectives,OutcomesandGuidelinesaregivenunderCapstoneProjectPhase-II. 
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MDS-308(LAB-3):PAPER-V:SEMINAR 

(GuidelinesForSeminar) 

 

Objectives: 

1. Tofamiliarizetoolsandtechniquesandcontentforpresentation 

2. Toenhancepracticalpresentation,effectivecommunicationandprofessionalskills 

3. Toexposethestudentstoanswerthequeriesraisedonthetopicofpresentation. 

4. Toencouragestudentstoworkwithinnovativeandentrepreneurialideas 

 

 

Theobjectiveoftheseminaristopreparethestudentforasystematicandindependent 

studyofstate-of-the-arttopicsinabroadareaofhis/herspecialization.Seminartopicsmay 

bechosenbythestudentswithadvicefromthefacultymembers.Studentsaretobeexposed to 

following aspects of seminar presentations; Literature survey, Organization of material, 

power point presentation, technical writing Each student will be required to 

1. Eachstudenthas togiveminimumtwo seminars. 

2. Submita onepagesynopsis oftheseminar talkfordisplay onthe notice board. 

3. Givea20minutespresentationthroughpowerpointpresentationfollowedby10 minutes of 

discussion. 

4. Submita reporton theseminar topicwith listof references. 

Seminarsareto bescheduled from the 2ndweek to thelast week of thesemesterand any 

change in scheduleshould bediscouraged.Thesessional marks will be awarded to the 

students by at least 2 faculty members on the basis of an oral and a written presentation as 

well as their involvement in the discussions. 
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MDS/401:PAPER-I:RESEARCHMETHODOLOGY 

SYLLABUS 

 

UNIT- I 

ResearchMethodology:ObjectivesandMotivationofResearch,TypesofResearch,research 

approaches, Significance of Research, Research Methods Verses Methodology, Research 

Process, Criteria of Good Research, Problems Encountered by Researchers in India, Benefits 

to the society in general. Defining the Research Problem: Selection of Research Problem, 

Necessity of Defining the Problem, Research ethics 

Literature Survey: Importance and purpose of Literature Survey, Sources of Information, 

Assessment of Quality of Journals and Articles, Need of Review, Guidelines for Review, 

Record of Research Review. 

UNIT- II 

ResearchDesign:MeaningofResearchDesign,NeedofResearchDesign,FeatureofaGood 

Design, Important Concepts Related to Research Design, Different Research Designs 

(exploratory,descriptive,experimental),BasicPrinciplesofExperimentalDesign,Developing a 

Research Plan, Steps in sample design, types of sample designs. 

Report writing: Meaning of interpretation, layout of research report, Types of reports, 

Mechanism of writing a report. Research Proposal Preparation: Writing a Research Proposal 

andResearchReport,WritingResearchGrantProposal.Paraphrasing&Plagiarism.Processof 

Writingaresearch paper;Indexing,Citation ofsources;Writingfirst draftofthesis,Revising 

/ Editing -The final draft and proof reading; Research Paper Publication: Reputed Journals – 

National/International – ISSN No, No. of volumes, Scopus Index/UGC Journals – Free 

publications; 

REFERENCE BOOKS 

1. C.RKothari,ResearchMethodology,Methods&Technique‖;NewAgeInternational 

Publishers, 2004 

2. R.Ganesan,ResearchMethodologyforEngineers‖,MJPPublishers,2011 

3. Y.P.Agarwal,StatisticalMethods:Concepts,ApplicationandComputation‖,Sterling 

Publications Pvt. Ltd., New Delhi, 2004. 
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MDS-402:PAPER-II:CAPSTONEPROJECTPHASE-II 

(GuidelinescontinuationofPhase-IofIII-Semester) 

 

Objectives: 

1. Toenhancepracticalandprofessionalskills. 

2. Tofamiliarizetoolsandtechniquesofsystematic Literaturesurveyanddocumentation 

3. Toexposethestudents toindustrypractices andteamwork. 

4. Toencouragestudentstoworkwithinnovativeandentrepreneurialideas 

Outcomes:Studentwillbeableto: 

1. Demonstratetheabilitytosynthesizeandapplytheknowledgeandskills 

acquiredintheacademic program to real-world problems 

2. Evaluatedifferent solutionsbasedoneconomicandtechnical feasibility 

3. Effectivelyplan aproject andconfidentlyperform allaspects ofprojectmanagement 

4. Demonstrateeffectivewrittenandoralcommunication skills 

Project is of 2-semester duration (III and IV Semesters). Each student carries out a 

project individually.A student with the help of the guide formulates the problem during the III 

semester and implements it during the IV semester. Astudent can carry out the project at 

industryfortheentireIVSemester.Theaimofprojectworkistodevelopsolutionstorealistic 

problems (related to Data Science) applying the knowledge and skills obtained in different 

courses, new technologies and current industry practices. 

1. The institution / Department shall network with the industry to get internships for 

students. 

2. The department will appoint a project coordinator and Internal supervisor who will 

coordinate the following: 

 Collection of project topics/ descriptions from faculty members (Problems can 

alsobeinvitedfromtheindustriesallocatingthestudentstoindustryforfullperiod of 4-5 

months) 

 Allotmentofprojectsandprojectguidesto students 

 Conductingseminarpresentations(minimumthree) 

 Coordinatingviva-voceexam 

Theabovetasksshould becompleted withinthefirsttwo weeksofIII semester. 

To get awareness on current problems and solution techniques, Project 

coordinatorshallarrangespeciallecturesduringthefirst2weeksofIIIsemesterbyinvitingfaculty 
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members,professionalsfromindustriesandR&Dinstitutions.Further,theselecturesmaybe 

conducted anytime during the semester to enable the students to gather information on 

problems and industry practices. At the end of 2nd week, each student with the help of guide 

shallformalisetheprojectproposalwithproblemdefinition,scope,literaturesurvey,probable 

solution etc. The coordinator shall prepare seminar schedule for all the students (batch wise) 

from the 5th week to the last week of the semester which should be strictly adhered to. 

The coordinator will prepare seminar schedule for all the students from the 5th 

week to the lastweek of the semester, which should be strictly adhered to. 

Eachstudentwillberequiredto: 

1. Submitaone-pagesynopsisbeforetheseminarfordisplayonnotice board. 

2. Givea30 minutespresentation followed by10 minutes discussion. 

3. Submit atechnicalwrite-up onthetalk. 
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