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B. Tech- Data Science (R23- Il Year Course Structure & Syllabus

B.Tech.—Il Year | Semester
S.No.| SUBJECT CODE Title L T P Credits

1 23BS2101H DiscreteMathematics& Graph Theory 3 0 0 3

Universal humanvalues —understanding

2 23B52104H harmonyand Ethical human conduct 2 1 0 3
3 23ES2102C Introduction DataScience 3 0 0 3
4 23PC2101C Advan(_:ed Data Structures & Algorithms 3 0 0 3
Analysis
5 23PC2102C ObjectOriented ProgrammingThroughJava 3 0 0 3
6 23PC2105C DataSciencelLab 0 0 3 15
7 23PC2104C ObjectOriented ProgrammingThroughJava Lab 0 0 3 15
8 23SE2101C Pythonprogramming 0 1 2 2
9 23AC2101B EnvironmentalScience 2 0 0 -
Total 16 2 8 20

Mandatory Community Service Project Internship of 08 weeks duration during summer Vacation

B.Tech—Il Year Il Semester

S.No. Category Title L T P | Credits
1 23HS2201M | Optimization Techniques 2 0 0 2
2 23ES 2201C | Statistical methods for Data Science 3 0 0 3
3 23PC2201C | Data Engineering 3 0 0 3
4 23PC2202C A DBMS 3 0 0 3
5 23PC2203C | Digital Logic and Computer Organization 3 0 0 3
7 23PC2204C | Data Engineering Lab 0 0 3 15
8 23PC2205C | DBMS Lab 0 0 3 15
9 23SEC2201C | Exploratory Data Analysis With Python 0 1 2 2
10 23BS2202H | Design Thinking &Innovation 1 0 2 2

Total 15 1 10 21
MandatoryCommunityServiceProjectInternshipofO8weeksdurationduringsummer

Vacation
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DISCRETE MATHEMATICS AND GRAPHTHEORY

CourseObjectives:

« To introduce the students to the topics and techniques of discrete methods and combinatorial reasoning.
« Tointroduceawidevariety — ofapplications. Thealgorithmic approach tothesolution ofproblems
isfundamental indiscrete mathematics, andthisapproach reinforces the close tiesbetween thisdiscipline
and theareaofcomputer science.

CourseOutcomes: Attheendofthecoursestudentswillbeableto

1. Buildskillsinsolvingmathematicalproblems(L3)
2. Comprehendmathematicalprinciplesandlogic(L4)

3. Demonstrate knowledge of mathematical modeling and proficiency in using mathematical
software (L6)

4. Manipulateandanalyze datanumericallyand/or graphically UsingappropriateSoftware (L3)

5. Howtocommunicateeffectivelymathematicalideas/resultsverballyorinwriting (L1)

UNIT-1:Mathematical Logic:

Propositional Calculus: Statements and Notations, Connectives, Well Formed Formulas, Truth Tables,
Tautologies, Equivalence ofFormulas, DualityLaw,Tautological Implications, Normal Forms, Theory of
Inference for Statement Calculus, Consistency of Premises, Indirect Method of Proof.

UNIT-11: Set Theory:
Sets:OperationsonSets,Principleofinclusion-Exclusion,Relations:Properties,Operations,
PartitionandCovering, TransitiveClosure,Equivalence,CompatibilityandPartialOrdering, Hasse Diagrams,
and Functions: Bijective, Composition, Inverse, Permutation, and Recursive Functions.

UNIT-111:RecurrenceRelations:

Generating Functions, Function of Sequences, Partial Fractions, Calculating Coefficient of Generating
Functions, Recurrence Relations, Formulation asRecurrence Relations, Solving
RecurrenceRelationsbySubstitutionandGeneratingFunctions,MethodofCharacteristic

Roots,SolvinglnhomogeneousRecurrenceRelations.

UNIT-IV:GraphTheory:

Basic Concepts, Graph Theory and its Applications, Sub graphs, Graph Representations: Adjacency and
Incidence Matrices, Isomorphic Graphs, Paths and Circuits, Eulerian and Hamiltonian Graphs.
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Unit-V: MultiGraphs
Multigraphs, BipartiteandPlanarGraphs, Euler'sTheorem, GraphColoring andCovering, Chromatic
Number, Spanning Trees, Prim's and Kruskal's Algorithms, BFS and DFS Spanning Trees.

TEXTBOOKS:

1. DiscreteMathematicalStructureswithApplicationstoComputerScience,J.P. Tremblay and P.
Manohar, Tata McGraw Hill.

2. ElementsofDiscrete Mathematics-AComputerOrientedApproach,C.L.LiuandD.

3. P.Mohapatra,3rdEdition, TataMcGrawHill.

4. TheoryandProblemsofDiscreteMathematics,Schaum'sOutlineSeries,Seymour Lipschutz and
Marc LarsLipson, 3rdEdition, McGraw Hill.

REFERENCEBOOKS:

1. DiscreteMathematicsforComputerScientistsandMathematicians,J.L.Mott,A. Kandel and T.
P.Baker, 2ndEdition, Prentice Hall ofIndia.
DiscreteMathematicalStructures,BernandKolman,RobertC.Busbyandsharon Cutler Ross, PHI.
DiscreteMathematics,S.K.ChakraborthyandB.K.Sarkar,Oxford,2011.
DiscreteMathematicsanditsApplicationswithCombinatoricsandGraphTheory,K

H.Rosen,7thEdition, TataMcGrawHill.
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UNIVERSAL HUMAN VALUES-
UNDERSTANDINGHARMONYANDETHICALHUMANCONDUCT

CourseObjectives:

e Tohelp the students appreciate the essential complementary between 'VALUES' and
'SKILLS'toensuresustainedhappinessandprosperitywhicharethecoreaspirationsof ~ all  human
beings.

e To facilitate the development of a Holistic perspective among students towards life and
profession as well as towards happiness and prosperity based on a correct understanding of the
Human reality and the rest of existence. Such Holistic perspective forms the basis of Universal
Human Values and movement towards value- based living in a natural way

e Tohighlight plausible implications of such a Holistic understanding in terms of ethical
humanconduct,trustfulandmutuallyfulfillinghumanbehaviorandmutuallyenriching interaction with
Nature.

CourseOQutcomes:

DefinethetermslikeNatural Acceptance,HappinessandProsperity(L1,L2)
Identifyone’sself,andone’ssurroundings(family,societynature)(L1,L2)
Applywhattheyhavelearnttotheirownselfindifferentday-to-daysettingsinreallife(L3)
Relatehumanvalueswithhumanrelationshipandhumansociety.(L4)
Justifytheneedforuniversalhnumanvaluesandharmoniousexistence(L5)
Developassociallyandecologicallyresponsibleengineers(L3,L6)

CourseTopics:

Thecoursehas28lecturesand14tutorialsinSmodules. Thelecturesandtutorialsareofl hour duration. Tutorial
sessions are to be used to explore and practice what has been proposed during the lecture sessions.

The Teacher’s Manual provides the outline for lectures as well as practice sessions. The
teacherisexpectedtopresenttheissuestobediscussedaspropositionsandencouragethe students to have a
dialogue.

UNITI: Introduction to Value Education (6 lectures and 3tutorials for practice session
Lecturel:Right Understanding, Relationship and Physical Facility (Holistic Development and the Role of
Education) Lecture2:UnderstandingValueEducation4 Tutoriall:PracticeSessionPS1SharingaboutOneself
Lecture3: self-exploration as the Process for Value Education Lecture 4: Continuous Happiness and
Prosperity — the Basic Human Aspirations Tutorial2: Practice Session PS2 Exploring Human
Consciousness Lecture 5: Happiness and Prosperity — Current Scenario Lecture 6: Method to Fulfill the
Basic Human Aspirations Tutorial3: Practice Session PS3 Exploring Natural Acceptance
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UNIT II: Harmony in the Human Being (6 lectures and 3 tutorials for practice session)
Lecture7:UnderstandingHumanbeingastheCo-existenceoftheselfandthe body. Lecture 8: Distinguishing
between the Needs of the self and the body Tutorial 4: Practice Session PS4 Exploring the difference of
Needs of self and body. Lecture9:The body as an Instrument of the self Lecture 10: Understanding
Harmony in the self Tutorial5 :Practice Session PS5 Exploring Sources of Imagination in the self
Lecture 11: Harmony of the self with the body Lecturel2:Programme to ensure self-
regulationandHealthTutorial6: Practice Session PS6 Exploring Harmony of self with the body.

UNIT I11I: HarmonyintheFamilyandSociety(6lecturesand3tutorialsforpractice session)

Lecturel3: Harmonyinthe Family-theBasicUnitofHumaninteraction Lecture 14: 'Trust® — the
Foundational Value in Relationship Tutorial7: Practice Session PS7 Exploring the Feeling of Trust
Lecture 15: 'Respect’ — as the Right Evaluation Tutorial 8: Practice Session PS8 Exploring the Feeling of
Respect Lecturel6:0therFeelings,JusticeinHuman-to-HumanRelationship Lecture 17: Understanding
Harmony in the Society Lecturel8: Vision for the Universal Human Order Tutorial 9: Practice Session
PS9 Exploring SystemstofulfilHuman Goa

UNIT IV: HarmonyintheNature/Existence(4lecturesand2tutorialsforpractice

Lecture 19: Understanding Harmony in the Nature Lecture 20: Interconnectedness, self-regulation and
Mutual Fulfilment among the Four Orders of Nature Tutorial 10: Practice Session PS10 Exploring the
Four Orders of Nature Lecture 21: Realizing Existence as Co-existence at All Levels Lecture 22: The
Holistic Perception of Harmony in Existence Tutorial 11: Practice Session PS 11 Exploring Co-
existenceinExistence.

UNIT V: ImplicationsoftheHolisticUnderstanding—alLookatProfessionalethics(6 lectures and 3 tutorials
for practice session)

Lecture 23: Natural Acceptance of Human Values Lecture 24: Definitiveness of (Ethical) Human
Conduct

Tutorial 12: Practice Session PS12 Exploring Ethical Human Conduct Lecture25:A Basis for Humanistic
Education, Humanistic Constitution and Universal Human Order Lecture 26: Competence in
Professional Ethics Tutorial 13: Practice Session PS13 Exploring Humanistic Models in Education
Lecture 27: Holistic Technologies, Production Systems and Management Models-Typical Case Studies
Lecture28:Strategies for Transition to wards Value-based Life and Profession Tutorial 14: Practice
Session PS14 Exploring Steps of Transition towards Universal Human Order

Practice Sessions for
UNIT I-IntroductiontoValueEducation PS1 Sharing about Oneself PS2ExploringHumanConsciousness PS3
Exploring Natural Acceptance

UNIT Il-Harmonyinthe HumanBeing PS4 Exploring the difference of Needs of self and body PS5Exploring
Sources of Imaginationintheself PS6 Exploring Harmony of self with the body

UNIT Ill-HarmonyintheFamilyandSociety PS7 Exploring the Feeling of Trust PS8 Exploring the Feeling of
Respect PS9 Exploring Systems to fulfil Human Goal

UNIT IV—HarmonyintheNature(Existence) PS10 Exploring the Four Orders of Nature PS11Exploring Co-
existencein Existence Practice Sessions for
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UNIT V-Implicationsofthe Holistic Understanding — a Look at Professional Ethics PS12ExploringEthical
HumanConduct PS13Exploring Humanistic Modelsin Education PS14ExploringStepsof Transitiontowards
Universal Human Order

READINGS:
TextbookandTeachersManual
a. The Textbook RRGaur,RAsthana,GPBagaria,AFoundationCourseinHumanValuesandProfessional
Ethics, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1
b. The Teacher’s Manual R R Gaur, R Asthana, G P Bagaria,Teachers’ Manual for A
FoundationCourseinHumanValuesandProfessionalEthics,2ndRevisedEdition,Excel Books, New
Delhi, 2019. ISBN 978-93-87034-53-2
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DATA SCIENCED

Pre-requisite:

1. KnowledgeinComputerProgramming.
2. Acourseon“MathematicalFoundationsofComputerScience”.
3. Backgroundinlinearalgebra,datastructuresandalgorithms,andprobability.

CourseObjectives:

Fromthecoursethestudentwilllearn
Knowledgeandexpertisetobecomeadatascientist.
Essentialconceptsofstatisticsandmachinelearningthatarevitalfordatascience;
Significanceofexploratorydataanalysis(EDA)indatascience.

Criticallyevaluatedatavisualizationspresentedonthedashboards

v A W e

Suitabilityandlimitationsoftoolsandtechniquesrelatedtodatascienceprocess.

UNITI:

IntroductiontoDatascience,benefitsanduses, facetsofdata,datascienceprocess in brief, big data
ecosystem and data science

Data Science process: Overview, defining goals and creating project charter, retrieving data,
cleansing,integratingandtransformingdata,exploratoryanalysis,modelbuilding,presenting findings and

building applications on top of them

UNITII:

ApplicationsofmachinelearninginDatascience,roleofMLinDS,Pythontools
likesklearn,modellingprocessforfeatureengineering,modelselection,validationand prediction, types of ML,
semi-supervised learning
Handlinglargedata:problemsandgeneraltechniquesforhandlinglargedata,programming tips for dealing large

data, case studies on DS projects for predicting malicious URLSs, for building recommender systems

10
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UNITIII:
NoSQLmovementforhandlingBigdata:Distributingdatastorageand
processingwithHadoopframework,casestudyonriskassessmentforloansanctioning,

ACIDprincipleofrelationaldatabases, CAPtheorem,baseprincipleofNoSQLdatabases, types of NoSQL

databases, case study on disease diagnosis and profiling

UNITIV:
Toolsand ApplicationsofDataScience:IntroducingNeo4jfordealingwithgraphdatabases, graph query
language Cypher, Applications graph databases, Python libraries like nltk and SQLite for handling Text

mining and analytics, case study on classifying

UNITV:

DataVisualizationandPrototypeApplicationDevelopment:DataVisualization
options,Crossfilter,theJavaScriptMapReducelibrary,Creatinganinteractivedashboard
withdc.js,Dashboarddevelopmenttools.ApplyingtheDataScienceprocessforreal-world  problem-solving
scenarios as a detailed case study.

Textbook:

1. DavyCielen,ArnoD.B.Meysman,andMohamedAli,“IntroducingtoDataScience using
Python tools”, Manning Publications Co, Dreamtech press, 2016
2. PrateekGupta,“DataSciencewithJupyter’BPBpublishers,2019forbasics
ReferenceBooks:
3. JoelGrus,“DataScienceFromScratch”,0OReilly,2019
4. DoingDataScience:StraightTalkFromTheFrontline, 1stEdition,CathyO’Neil and
Rachel Schutt, O’Reilly, 2013
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ADVANCED DATA STRUCTURES & ALGORITHM ANALYSIS

Course Objectives:

The main objectives of the course is to
e provide knowledge on advance data structures frequently used in Computer Science domain
e Develop skills in algorithm design techniques popularly used

e Understand the use of various data structures in the algorithm design

UNIT-I:
Introduction to Algorithm Analysis, Space and Time Complexity analysis, Asymptotic Notations.

AVL Trees — Creation, Insertion, Deletion operations and Applications.
B-Trees — Creation, Insertion, Deletion operations and Applications.
UNIT-I1:

(Priority Queues) — Min and Max Heaps, Operations and Applications

Divide and Conguer: The General Method, Quick Sort, Merge Sort, Strassen’s matrix multiplication.
UNIT-I111:

Greedy Method: General Method, Job Sequencing with deadlines, Knapsack Problem,
Minimum cost spanning trees, Single Source Shortest Paths

Dynamic Programming: General Method, All pairs shortest paths, Single Source Shortest Paths —
General Weights (Bellman Ford Algorithm), Optimal Binary Search Trees, 0/1 Knapsack, String

Editing, Travelling Salesperson problem.

10
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UNIT-1V:

Backtracking:

General Method, 8-Queens Problem, Sum of Subsets problem, Graph Coloring, 0/1 Knapsack Problem
Branch and Bound: The General Method, 0/1 Knapsack Problem, Travelling Salesperson problem

UNIT-V:

NP Hard and NP Complete Problems: Basic Concepts, Cook’s theorem

NP Hard Graph Problems: Clique Decision Problem (CDP), Chromatic Number Decision Problem
(CNDP), Traveling Salesperson Decision Problem (TSP)

NP Hard Scheduling Problems: Scheduling Identical Processors, Job Shop Scheduling

Textbooks:

1. Fundamentals of Data Structures in C++, Horowitz, Ellis; Sahni, Sartaj; Mehta, Dinesh 2nd
Edition Universities Press

2. Computer Algorithms/C++ Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran 2nd Edition
University Press

Reference Books:

1. Data Structures and program design in C, Robert Kruse, Pearson Education Asia

An introduction to Data Structures with applications, Trembley & Sorenson, McGraw Hill

The Art of Computer Programming, Vol.1: Fundamental Algorithms, Donald E Knuth, Addison-
Wesley, 1997.

Data Structures using C & C++: Langsam, Augenstein & Tanenbaum, Pearson, 1995

Algorithms + Data Structures & Programs:, N.Wirth, PHI

Fundamentals of Data Structures in C++: Horowitz Sahni & Mehta, Galgottia Pub.

Data structures in Java:, Thomas Standish, Pearson Education Asia

wmn

N o ook

Online Learning Resources:

1. https://www.tutorialspoint.com/advanced_data_structures/index.asp
2. http://peterindia.net/Algorithms.html
3. Abdul Bari, 1. Introduction to Algorithms (youtube.com)

10
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OBJECT-ORIENTEDPROGRAMMINGTHROUGHJAVA

Course Objectives:
Thelearningobjectivesofthiscourseareto:

identifyJavalanguagecomponentsandhowtheyworktogetherinapplications
Learnthefundamentalsofobject-orientedprogramminginJava,including  definingclasses, invoking
methods, using class libraries.

learnhowtoextendJavaclasseswithinheritanceanddynamicbinding andhowtouse exception handling
in Java applications

understandhowtodesignapplicationswiththreadsinJava
understandhowtouseJavaAPIsforprogramdevelopment

UNIT I
Object Oriented Programming:Basicconcepts,Principles, Differences between OOP & POP

Program Structure in Java: Introduction Java Buzzwords, Writing Simple Java
Programs,Elementsor Tokens in Java Programs, Command Line Arguments, User Inputto
Programs, DataTypes, Variables, and Operators :Introduction, Data Types in Java, Declaration of
Variables, Data Types, Type Casting, LiteralConstants, Symbolic  Constants,
IntroductiontoOperators, Precedence and Associativity of Operators, Assignment Operator ( =),
Basic Arithmetic Operators, Increment (++) and Decrement (- -) Operators, Ternary Operator,
Relational Operators, Boolean LogicalOperators,Bitwise Logical Operators.
ControlStatements:Introduction, if Expression, Nested if Expressions, if-else Expressions,
Ternary Operator?:, Switch Statement, IterationStatements,while Expression,do—while Loop, for
Loop, Nested for Loop, For—Each for Loop,Break Statement, Continue Statement.

UNIT I
. ClassesandObjects: Introduction, Class Declaration and Modifiers, Class Members, Declaration of Class

Objects, Constructor Methods for Class, Overloaded Constructor Methods, Nested Classes, Final Class
and Methods, Passing Arguments by Value and by Reference, Keyword this.Methods :Introduction ,
Defining Methods, Overloaded Methods Constructor Methods, Constructor access controls,
RecursiveMethods,NestingofMethods,OverridingMethods,AttributesFinal and Static.

UNIT 1l
Arrays: Introduction, Declaration and Initialization of Arrays, Storage of Array in

ComputerMemory,AccessingElementsofArrays,OperationsonArrayElements, Assigning Array to
Another Array, Dynamic Change of Array Size, Sorting of Arrays, Search forValuesin Arrays, Class
Arrays, Two-dimensional Arrays, Arrays of VaryingLengths, Three- dimensional Arrays, Arrays as

16
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Vectors.

Inheritance: Introduction, Process of Inheritance, Types of Inheritances,Universal Super Class-Object
Class, Inhibiting Inheritance of Class Using Final, Access Controland Inheritance, Multilevel
Inheritance, Application of Keyword Super, Constructor Methodand Inheritance, Method Overriding,
Dynamic Method Dispatch, Abstract Classes, Interfaces and Inheritance.

Interfaces: Introduction, Declaration of Interface, Implementation of Interface, Multiple Interfaces,
Nested Interfaces, Inheritance of Interfaces, Default Methods in Interfaces, Static Methods in
Interface, Functional Interfaces, Annotations.

UNITIV
PackagesandJavaL.ibrary: Introduction, Defining Package,Importing Packagesand Classes into Programs, Path

and Class Path, Access Control, Packages in Java SE, Java.lang Package and its Classes, Class Object,
Enumeration, class Math, Wrapper Classes,Auto-boxing and Auto-unboxing, Java util Classes and Interfaces,
Formatting for Date/Time in Java, Temporal Adjusters Class. ExceptionHandling: Introduction, Hierarchy of
Standard Exception Classes, Keywords throws and throw, try, catch, and finally Blocks, Multiple Catch
Clauses, Class Throwable, Unchecked Exceptions, Checked Exceptions. Applet Life cycle and AWT
Components.

UNIT V

StringHandlinginJava:Introduction,Interface  Char Sequence,Class String, Methods forExtracting

Characters from Strings, Comparison, Modifying, Searching; Class String Buffer.
MultithreadedProgramming: Introduction, Need for Multiple Threads Multi threaded Programming for

Multi-core Processor, Thread Class,Main Thread- CreationofNewThreads, Thread States, Thread Priority-
Synchronization, Deadlock and Race Situations,Inter-thread Communication - Suspending, Resuming, and
Stopping of Threads.

JavaDatabaseConnectivity: Introduction,JDBCArchitecture,

TextBooks:

1. JAVAonestepahead,AnithaSeth,B.L.Juneja,Oxford.
2. JoywithJAVA,FundamentalsofObjectOrientedProgramming,DebasisSamanta,Monalisa

Sarma,Cambridge,2023.
3. JAVA9forProgrammers,PaulDeitel,HarveyDeitel,4"Edition,Pearson.

ReferencesBooks:
1. ThecompleteReferencelava,11™edition,HerbertSchildt, TMH

2. Introductiontolavaprogramming,7®"Edition,YDanielLiang,Pearson

OnlineResources:
1. https://nptel.ac.in/courses/106/105/106105191/
2. https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth 01288046454761881634
7_shared/overview
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DATASCIENCEANALYSISLAB
CourseObijectives:

ThemainobjectiveofthecourseistoinculcatethebasicunderstandingofData ~ Science and its  practical
implementation using Python.

ListofExperiments
CreatingaNumPyArray
Basicndarray
Arrayofzeros

Arrayofones
Randomnumbersinndarray
Anarrayofyourchoice
ImatrixinNumPy
Evenlyspacedndarray

@ o oap TR

TheShapeandReshapingofNumPyArray
DimensionsofNumPyarray
ShapeofNumPyarrayc
SizeofNumPyarrayd
ReshapingaNumPyarray

Flattening a NumPy array
TransposeofaNumPyarray

~P o0 TN

ExpandingandSqueezingaNumPyArray
ExpandingaNumPyarray
SqueezingaNumPyarray
SortinginNumPyAurrays

oo w

IndexingandSlicingofNumPyArray
Slicingl-DNumPyarrays
Slicing2-DNumPyarrays
Slicing3-DNumPyarrays
NegativeslicingofNumPyarrays

a0 oo bk

StackingandConcatenatingNumpyArrays
Stackingndarrays

Concatenatingndarrays
BroadcastinginNumpyArrays

o oTo v
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Performfollowingoperationsusingpandas
Creatingdataframe

concat()

Settingconditions

Addinganewcolumn

Performfollowingoperationsusingpandas
FillingNaNwithstring
Sortingbasedoncolumnvalues

groupby()

Readthefollowingfileformatsusingpandas
Textfiles

CSVfiles

Excelfiles

JSONfiles

Readthefollowingfileformats
Picklefiles
ImagefilesusingPIL
MultiplefilesusingGlob
Importingdatafromdatabase

10.Demonstratewebscrapingusingpython

11.Performfollowingpreprocessingtechniquesonloanpredictiondataset

a.

FeatureScaling

b. FeatureStandardization
C.
d. OneHotEncoding

LabelEncoding

12.Performfollowingvisualizationsusingmatplotlib

S0 o0 oo

BarGraph

PieChart

BoxPlot

Histogram
LineChartandSubplots
ScatterPlot

13.GettingstartedwithNLTK,instalINL TKusingPIP

14.PythonprogramtoimplementwithPythonSciKit-Learn&NLTK

15.PythonprogramtoimplementwithPythonNLTK/Spicy/PyNLPI.

NSR
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WebReferences:
1. https://www.analyticsvidhya.com/blog/2020/04/the-ultimate-numpy-tutorial-for-datascience-
beginners/
2. https://www.analyticsvidhya.com/blog/2021/07/data-science-with-pandas-2-minutesguide-to-key-
concepts/

3. https://www.analyticsvidhya.com/blog/2020/04/how-to-read-common-file-formatspython/

4. https://www.analyticsvidhya.com/blog/2016/07/practical-guide-data-preprocessingpython-scikit-
learn/

5. https://www.analyticsvidhya.com/blog/2020/02/beginner-guide-matplotlib-datavisualization-
exploration-python/

6. https://www.nltk.org/book/ch01.html
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OBJECT-ORIENTEDPROGRAMMINGTHROUGHJAVALAB

CourseObijectives:
Theaimofthiscourseisto

¢ PracticeobjectorientedprogrammingintheJavaprogramming language

o implement Classes, Objects, Methods, Inheritance,  Exception,  Runtime

Polymorphism, User defined Exception handling mechanism
o [llustrateinheritance,Exceptionhandlingmechanism,JDBCconnectivity
e ConstructThreads,EventHandling,implementpackages,JavaFXGUI

ExperimentscoveringtheTopics:
¢ ObjectOrientedProgrammingfundamentals-datatypes,controlstructures
o Classes,methods,objects,Inheritance,polymorphism,
o Exceptionhandling, Threads,Packages, Interfaces
o Files,l/Ostreams,JavaFXGUI

SampleExperiments:

Exercise-1:
a) WriteaJ AV AprogramtodisplaydefaultvalueofallprimitivedatatypeofJAVA
b) Write a java program that display the roots of a quadratic equation ax?+bx=0. Calculate the

discriminate D and basing on value of D, describe the nature of root.

Exercise-2

a) WriteaJ AV Aprogramtosearchforanelementinagivenlistofelementsusingbinary search
mechanism.

b) Write aJAVAprogramtosortforanelementinagivenlistofelementsusingbubblesort

c) WriteaJ AV AprogramusingStringBuffertodelete,removecharacter.

Exercise-3

a) Write a JAVA program to implement class mechanism. Create a class, methods and invoke them
inside main method.

b) WriteaJAVAprogramimplementmethodoverloading.

c) WriteaJAV Aprogramtoimplementconstructor.

d) WriteaJ AV Aprogramtoimplementconstructoroverloading.

Exercise-4

a) WriteaJAV AprogramtoimplementSinglelnheritance

b) WriteaJAV Aprogramtoimplementmultilevellnheritance

C) WriteaJAV Aprogramforabstractclasstofindareasofdifferentshapes
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Exercise-5

a) Writea]JAV Aprogramgiveexamplefor“super”’keyword.

b) WriteaJAV Aprogramtoimplementinterface.WhatkindofInheritancecanbeachieved?
c) WriteaJAVAprogramthatimplementsRuntimepolymorphism

Exercise-6

a) WriteaJAV Aprogramthatdescribesexceptionhandlingmechanism

b) WriteaJAVAprogramlllustratingMultiplecatchclauses

° WriteaJAV AprogramforcreationofJavaBuilt-inExceptions

° WriteaJAV AprogramforcreationofUserDefinedException

Exercise-7

a) Write a JAVA program that creates threads by extending Thread class. First thread display

“GoodMorning“everylsec,thesecondthreaddisplays“Hello“every2secondsandthe third display “Welcome”
every 3 seconds, (Repeat the same by implementing Runnable)

b) WriteaprogramillustratingisAliveandjoin()

C) WriteaProgramillustratingDaemonThreads.

d) WriteaJAV AprogramProducerConsumerProblem

Exercise-8

1. WriteaJAV Aprogramthatimportandusetheuserdefinedpackages

2. Withoutwritinganycode,buildaGU Ithatdisplaytextinlabelandimageinan ImageView (use JavaFX)
3. Build a Tip Calculator app using several JavaFX components and learn how to respond to user

interactions with the GUI

Exercise-9
a)WriteajavaprogramthatconnectstoadatabaseusingJDBC
b) Writea javaprogramto connecttoadatabaseusing)DBCand insertvaluesintoit.

C) WriteajavaprogramtoconnecttoadatabaseusingJDBCanddeletevaluesfromit
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PYTHONPROGRAMMING
Course Objectives:

Themainobjectivesofthecourseareto

« IntroducecoreprogrammingconceptsofPythonprogramminglanguage.

« DemonstrateaboutPythondatastructureslikeL ists, Tuples,Setsanddictionaries

« ImplementFunctions,ModulesandRegularExpressionsinPythonProgramming and to create practical and
contemporary applications using these

UNTI-I: History of Python Programming Language, Thrust Areas of Python, Installing Anaconda Python
Distribution, Installing and Using Jupyter Notebook.

PartsofPythonProgrammingLanguage: ldentifiers, Keywords, Statements andExpressions, Variables,
Operators, Precedence and Associativity, Data Types, Indentation, Comments, Reading Input, Print Output,
Type Conversions, the type () Function and Is Operator, Dynamic and Strongly Typed Language.
ControlFlowStatements: if statement, if-else statement, if...elif...else, Nested if statement, while Loop, for
Loop, continue and break Statements, Catching Exceptions Using try andexceptStatement.

Sample Experiments:

1. Write aprogramtofind thelargestelementamongthreeNumbers.

2. WriteaProgramtodisplayallprimenumberswithinaninterval

3. Write aprogramtoswaptwonumberswithoutusingatemporaryvariable.

4. DemonstratethefollowingOperatorsinPythonwithsuitableexamples.
i)ArithmeticOperators ii)RelationalOperators iii)AssignmentOperators iv)Logical Operators
v)BitwiseOperators vi)TernaryOperator vii)MembershipOperators viii)ldentityOperators

5. Writeaprogramtoaddandmultiplycomplexnumbers
6. Writeaprogramtoprintmultiplicationtableofagivennumber.

UNIT-Il:Functions:  Built-In  Functions, Commonly Used Modules, Function Definition and
Callingthefunction,returnStatementandvoidFunction,ScopeandL ifetimeofVariables, Default Parameters,
Keyword Arguments, *args and **kwargs, Command Line Arguments.

Strings: CreatingandStoringStrings,BasicStringOperations,AccessingCharactersin String by Index Number,
String Slicing and Joining, String Methods, Formatting Strings.

Lists:CreatingL.ists,BasicListOperations,IndexingandSlicinginLists,Built-InFunctions
UsedonL.ists, ListMethods, delStatement.

SampleExperiments:

1. Write aprogramtodefineafunctionwith multiplereturnvalues.

2. Writeaprogramtodefineafunctionusingdefaultarguments.

3. Writeaprogramtofindthelengthofthestringwithoutusinganylibraryfunctions.
4. Writeaprogramtocheckifthesubstringispresentinagivenstringornot.
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5. Writeaprogramtoperformthegivenoperationsonalist:
i. Addition ii.Insertion iii.slicing

6. Writeaprogramtoperformany5 built-infunctionsbytakinganylist.

UNIT-III:Dictionaries: Creating Dictionary, Accessing and Modifying key:value Pairs in Dictionaries,
Built-In Functions Used on Dictionaries, Dictionary Methods, del Statement.

TuplesandSets: Creating Tuples, Basic Tuple Operations, tuple() Function, Indexing and Slicing in Tuples,
Built-In Functions Used on Tuples, Relation between Tuples and Lists,
RelationbetweenTuplesandDictionaries,Usingzip()Function, Sets,SetMethods, Frozenset.

SampleExperiments:

1. Writeaprogramtocreatetuples(name,age,address,college)foratleasttwo members and concatenate the
tuples and print the concatenated tuples.

2. Writeaprogramtocountthenumberofvowelsinastring(Nocontrolflowallowed).

3. Writeaprogramtocheckifagivenkeyexistsinadictionaryornot.

4. Writeaprogramtoaddanewkey-valuepairtoanexistingdictionary.

5. Writeaprogramtosumalltheitemsinagivendictionary.

UNIT-IV:Files: Types of Files, Creating and Reading Text Data, File Methods to Read and
WriteData,Reading and Writing Binary Files,PickleModule,Readingand WritingCSV Files, Python os and
0s.path Modules.

Object-OrientedProgramming: Classes and Objects, Creating Classes in Python, Creating Objects in
Python, Constructor Method, Classes with Multiple Objects, Class Attributes VsData Attributes,
Encapsulation, Inheritance,Polymorphism.

SampleExperiments:

1. Write a program to sort words in a file and put them in another file. The output file should have only
lower-case words, so any upper-case words from source must be lowered.

2. Pythonprogramtoprinteachlineofafileinreverseorder.

Pythonprogramtocomputethenumberofcharacters,wordsandlinesinafile.
Write aprogramto create,display,append,insert and reversetheorderoftheitems in the array.

Writeaprogramtoadd,transposeandmultiplytwomatrices.

o ko

Write a Python program to create a class that represents a shape. Include methods to calculate its area and
perimeter. Implement subclasses for different shapes like circle, triangle, and square.

UNIT-V:IntroductiontoDataScience:FunctionalProgramming,JSONandXMLinPython, NumPy with Python,
Pandas.
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SampleExperiments:

PythonprogramtocheckwhetheraJSONSstringcontainscomplexobjectornot.
PythonProgramtodemonstrateNumPyarrayscreationusingarray()function.

Python programtodemonstrateuseofndim,shape,size,dtype.
Pythonprogramtodemonstratebasicslicing,integerandBooleanindexing.

Pythonprogramtofind min,max,sum,cumulativesumofarray

. Create a dictionary with at least five keys and each key represent value as a list where this list contains at
Ieast ten values and convert this dictionary as a pandas data frame and explore the data through the data
frame as follows:

a) Applyhead()functiontothepandasdataframe

b) PerformvariousdataselectionoperationsonDataFrame

7. Select any two columns from the above data frame, and observe the change in one attribute with respect
to other attribute with scatter and plot operations in matplotlib

I e o

ReferenceBooks:

1. GowrishankarS,VeenaA.,IntroductiontoPythonProgramming,CRCPress.

2. PythonProgramming,SSridhar,Jindumathi,VMHariharan,2"Edition,Pearson, 2024
3. IntroductiontoProgrammingUsingPython,Y.DanielLiang,Pearson.

OnlineLearningResources/VirtualLabs:

1. https://www.coursera.org/learn/python-for-applied-data-science-ai
2. https://mnww.coursera.org/learn/python?specialization=python#syllabus
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ENVIRONMENTALSCIENCE
CourseObijectives:

o Tomakethestudentstogetawarenessonenvironment

¢ Tounderstandtheimportanceofprotectingnaturalresources,ecosystemsforfuture  generations
and pollution causes due to the day-to-day activities of human life

e Tosaveearthfromtheinventionsbytheengineers.

UNIT-I

MultidisciplinaryNatureofEnvironmentalStudies:—Definition,Scopeandlmportance—
Needfor Public Awareness.

Natural Resources : Renewable and non-renewable resources — Natural resources andassociated
problems — Forest resources — Use and over — exploitation, deforestation, casestudies — Timber
extraction — Mining, dams and other effects on forest and tribal people —Water resources — Use
and over utilization of surface and ground water — Floods, drought, conflicts over water, dams —
benefitsandproblems — Mineralresources:Useand exploitation, environmental effects of
extracting and using mineral resources, case studies -
Foodresources:Worldfoodproblems,changescausedbyagricultureandovergrazing,  effects  of
modern agriculture, fertilizer-pesticide problems,water logging, salinity, casestudies. — Energy
resources:

UNIT-II
Ecosystems: Concept of an ecosystem. — Structure and function of an ecosystem — Producers,

consumers and decomposers — Energy flow in the ecosystem — Ecological succession — Food
chains, food webs and ecological pyramids — Introduction, types, characteristic features,
structure and function of the following ecosystem:

a. Forestecosystem.

b. Grasslandecosystem

c. Desertecosystem

d. Aquaticecosystems(ponds,streams,lakes,rivers,oceans,estuaries)
BiodiversityandltsConservation:IntroductionandDefinition:genetic,speciesand ecosystem
diversity — Bio-geographical classification of India — Value of biodiversity: consumptive use.

UNIT=III
EnvironmentalPollution:Definition,Cause,effectsandcontrolmeasuresof:
a. AirPollution.

b. Waterpollution

c. Soilpollution

d. Noisepollution
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Solid Waste Management: Causes, effects and control measures ofurbanandindustrial wastes —
Role of an individual in prevention of pollution — Pollution case studies — Disaster management:
floods, earthquake, cyclone and landslides.

UNIT-IV

Social Issues and the Environment: From Unsustainable to Sustainable development — Urban
problems related to energy — Water conservation, rain waterharvesting,watershedmanagement —
Resettlement and rehabilitation of people; its problems and concerns. Case studies —
Environmental ethics: Issues and possible solutions — Climate change, globalwarming, acid rain,
ozone layer depletion, nuclear accidents and holocaust. Case Studies — Wasteland reclamation. —
Consumerism and waste products.

UNIT-V
Human Population AndThe Environment: Population growth, variation among nations.

Population explosion — Family Welfare Programmes. — Environment and human health — Human
Rights — Value Education — HIV/AIDS — Women and Child Welfare — Role of information
Technology in Environment and human health — Case studies.

Textbooks:
1. Erach Bharucha, Text book of Environmental Studies for

Undergraduate Courses,Universities Press (India) Private Limited, 2019.
2. Palaniswamy,EnvironmentalStudies,2/e,Pearsoneducation,2014.
3. S.AzeemUnnisa,EnvironmentalStudies, AcademicPublishingCompany,2021.
4. K.RaghavanNambiar, “TextbookofEnvironmentalStudiesforUndergraduate Courses as per
UGC model syllabus”, SciTech Publications (India), Pvt. Ltd, 2010.

ReferenceBooks:

1. DeekshaDaveandE.SaiBabaReddy, TextbookofEnvironmentalScience,2/e,Cengage
Publications, 2012.

2. M.AnjiReddy, “TextbookofEnvironmentalSciencesandTechnology”,BS Publication,2014.

3. J.P.Sharma,ComprehensiveEnvironmentalstudies,Laxmipublications,2006.

4. J.GlynnHenryandGaryW.Heinke,EnvironmentalSciencesandEngineering,Prentice  Hall of
India Private limited, 1988.

5. G.R.Chatwal,ATextBookofEnvironmentalStudies,HimalayaPublishingHouse, 2018.

6. GilbertM.MastersandWendellP.Ela, IntroductiontoEnvironmentalEngineering and Science,
1/e, Prentice Hall of India Private limited, 1991.

OnlineLearningResources:

e https://onlinecourses.nptel.ac.in/noc23 _hs155/preview

e https://www.edx.org/learn/environmental-science/rice-university-ap-r-environmental-
science-part-3-pollution-and-resources?index=product&objectlD=course-3a6da9f2-d84c-4773-
8388-1bh2f8f6a75f2&webview=false&campaign=AP%C2%AE+Environmental+Science+
+Part+3%3A+Pollution+and+Resources&source=edX&product_category=course&placement
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url=https%3A%2F%2Fwww.edx.org%2Flearn%2Fenvironmental-science

e http://ecoursesonline.iasri.res.in/Courses/Environmental%20Science-

I/Data%20Files/pdf/lec07.pdf

e https://www.youtube.com/watch?v=5QxxaVfgQ3k
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CourseOutcomes:
COs |Statements Blooms
Level

CO1 |Grasp multidisciplinarynatureofenvironmentalstudies andvarious L2
renewableandnon-renewableresources.

CO2 |Understandflowandbio-geo-chemicalcyclesandecological L2
pyramids.

CO3 |Understandvariouscausesofpollutionandsolidwastemanagement L2
andrelatedpreventivemeasures.

CO4 |Understandtherainwaterharvesting,watershedmanagement,ozone L2
layerdepletionandwastelandreclamation.

CO5 |lllustratethecausesofpopulationexplosion,valueeducationand L3
welfareprogrammes.
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OPTIMIZATION TECHNIQUES 3/0]0

Pre-requisite:

Course Obijectives:

1. To define an objective function and constraint functions in terms of design variables,and
then state the optimization problem.

2. To state single variable and multi variable optimization problems, without and with
constraints.

3. Toexplainlinearprogrammingtechniquetoanoptimizationproblem,defineslack and surplus
variables, by using Simplex method.

4. To state transportation and assignment problem as a linear programming problem to
determine Simplex method.

5. Tostudyandexplainnonlinearprogrammingtechniques,unconstrainedor constrained, and
define exterior and interior penalty functions for optimizationproblems.

Course Outcomes: Attheendofthecourse,studentwillbeableto

e State and formulate the optimization problem, without and with constraints, by using
design variables from an engineering design problem.

e Apply classical optimization techniques to minimize or maximize a multi-variable
objective function, without or with constraints, and arrive at an optimal solution.

e ApplyandSolvetransportationandassignmentproblembyusingLinear programming
Simplex method.

e Apply gradient and non-gradient methods to nonlinear optimization problems and use
interior or exterior penalty functions for the constraints to derive the optimal solutions

e FormulateandapplyDynamicprogrammingtechniquetoinventorycontrol,
productionplanning,engineeringdesignproblemsetc.toreachafinaloptimal solution from
the current optimal solution.

UNITI: Introduction and Classical Optimization Techniques:
Statement of an Optimization problem, design vector, design constraints, constraint surface,
objective function, objective function surfaces, classification of Optimization problems.
Classical ~ Optimization  Techniques: Single  variable  Optimization, multi
variableOptimizationwithoutconstraints,necessaryandsufficientconditionsfor
minimum/maximum, multivariableOptimizationwithequalityconstraints.Solutionby
methodofLagrangemultipliers,multivariableOptimizationwithinequalityconstraints, Kuhn —
Tucker conditions

UNITII: Linear Programming:
Standard form of a linear programming problem, geometry of linear programming problems,
definitions and theorems,solution of a system of linear simultaneous equations, pivotal
reduction of a general system of equations, motivation to the simplex method, simplex
algorithm.
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UNITIII:TransportationProblem:

Finding initial basic feasible solution by north — west corner rule, least cost method andVogel’s

approximation method, testing for optimality of balanced transportation problems, Special cases
in transportation problem.

UNITIV:NonlinearProgramming:

Unconstrained cases, One — dimensional minimization methods: Classification, Fibonacci
method, Univariate method, steepest descent method. Constrained cases— Characteristics of a
constrained problem, Classification, Basic approach of PenaltyFunction method, Basic
approaches of Interior and Exterior penalty function methods,

UNITV:DynamicProgramming:

Dynamic programmingmultistage decision processes, types, concept of sub optimizationand the
principleofoptimality,computationalprocedureindynamicprogramming,examplesillustratingthe calculus
method of solution, examples illustrating the tabular method of solution.

Textbooks:

1. “Engineeringoptimization:Theoryandpractice”,S.S.Rao,NewAgelnternational
(P)Limited,3rdedition,1998.

2. “IntroductoryOperations Research”, H.S. Kasene& K.D. Kumar, Springer (India),
Pvt.LTd.

ReferenceBooks:
1. “Optimization Methods in Operations Research and systems Analysis”,by K.V.

Mital and C. Mohan, New Age International (P) Limited, Publishers, 3rd edition,
1996.

2. OperationsResearch,Dr.S.D.Sharma,Kedarnath,Ramnath&Co
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PROBABILITY AND STATISTICS

Course Obijectives:
» Tofamiliarizethestudentswiththefoundationsofprobabilityandstatistical methods
» ToimpartprobabilityconceptsandstatisticalmethodsinvariousapplicationsEngineering
Course Outcomes: Uponsuccessfulcompletionofthiscourse,thestudentshouldbeableto
1. Classifytheconceptsofdatascienceanditsimportance(L2)
2. Interpret the association of characteristics and through correlation and regression tools
(L4)
3. Applydiscreteandcontinuousprobabilitydistributions(L3)
Designthecomponentsofaclassicalhypothesistest(L6)
5. Inferthestatisticalinferentialmethodsbasedonsmallandlargesamplingtests(L4)

&

Unit—I: Descriptivestatisticsandmethodsfordatascience:
Datascience — Statistics Introduction — Population vsSample—Collection of data— primary
andsecondarydata—Typeofvariable:dependentandindependentCategoricaland Continuous
variables —Data visualization — Measures of Central tendency — Measures of Variability —
Skewness — Kurtosis.

UNIT-II: Correlationand Regression:

Correlation—Correlationcoefficient—Rankcorrelation.
Linear Regression: Straight line — Multiple Linear Regression - Regression coefficients and
properties — Curvilinear Regression: Parabola — Exponential — Power curves.

UNIT-I11:Probabilityand Distributions:

Probability— Conditional probability and Baye’s theorem — Random variables — Discrete and
Continuousrandomvariables—Distributionfunctions—Probabilitymassfunction,
ProbabilitydensityfunctionandCumulativedistributionfunctions—Mathematical Expectation and
Variance — Binomial, Poisson, Uniform and Normal distributions.

UNIT-IV: Sampling Theory:

Introduction — Population and Samples — Sampling distribution of Means and Variance
(definitiononly)—Pointandintervalestimations—Maximumerrorofestimate—Central

2
limittheorem(withoutproof)—Estimationusingt,andF-distributions.
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UNIT-V:Testsof Hypothesis:

Introduction — Hypothesis — Null and Alternative Hypothesis — Type I and Type Il errors —
Level of significance — One tail and two-tail tests — Test of significance for large samples and
SmallSamples:Singleanddifferencemeans—Singleandtwoproportions—Student’st-test,

2
F-test, £ -test.

TextBooks:
» MillerandFreund’s,ProbabilityandStatisticsforEngineers, 7/e,Pearson,2008.

» S.C. Gupta and V.K. Kapoor, Fundamentals of Mathematical Statistics, 11/e,
Sultan Chand & Sons Publications, 2012.

ReferenceBooks:

» Shron L. Myers, Keying Ye, Ronald E Walpole, Probability and Statistics
Engineers and the Scientists,8" Edition, Pearson 2007.

« Jay |. Devore, Probability and Statistics for Engineering and the Sciences, 8" Edition,
Cengage.

» Sheldon M. Ross, Introduction to probability and statistics Engineers and the
Scientists, 4™ Edition, Academic Foundation, 2011.

» Johannes Ledolter and Robert V. Hogg, Applied statistics for Engineers and
Physical Scientists, 3" Edition, Pearson, 2010.
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DATA ENGINEERING
CourseObijectives:

e ExplainbasicconceptsofDataEngineering
e DiscussboutDataEngineeringLifeCycle
e HowtodesignGoodDataArchitecture

UNIT-I: Introduction to Data Engineering: Definition, Data Engineering Life Cycle,
Evolution of Data Engineer, Data Engineering Versus Data Science, Data Engineering Skills
and Activities,

Data Maturity, Data Maturity Model, Skills of a Data Engineer, Business Responsibilities,
Technical Responsibilities, Data Engineers and Other Technical Roles.

UNIT-I1:DataEngineeringLifeCycle: Data Life Cycle Versus DataEngineering Life Cycle,
Generation: Source System, Storage, Ingestion, Transformation, Serving Data.

MajorundercurrentsacrosstheDataEngineeringLifeCycle:Security,Data Management,
DataOps, Data Architecture, Orchestration, Software Engineering.

UNIT-I11: Designing Good Data Architecture: Enterprise Architecture, Data Architecture,
Principles of Good Data Architecture, Major Architecture Concepts.

Data Generation in Source Systems: Sources of Data, Files and Unstructured Data, APlIs,
Application Databases (OLTP), OLAP, Change Data Capture, Logs, Database Logs, CRUD,
Source System Practical Details.

UNIT-1V:Storage:RawingredientsofDataStorage, = DataStorageSystems,Data  Engineering
Storage Abstractions, Data warehouse, Data Lake, Data Lakehouse.

Ingestion: Data Ingestion, Key Engineering considerations for the Ingestion Phase, Batch
IngestionConsiderations, MessageandStreamIngestionConsiderations,WaystolngestData

UNIT-V: Queries, Modeling and Transformation: Queries, Life of a Query, Query
Optimizer, Queries on Streaming Data, Data Modelling, Modeling Streaming Data,
Transformations, Streaming Transformations and Processing.
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Serving Data for Analytics, Machine Learning and Reverse ETL: General Considerations
for serving Data, Business Analytics, Operational Analytics, Embedded Analytics, Ways to
serve data for analytics and ML, Reverse ETL.

TextBooks:

1. JoeReis,MattHousley,FundamentalsofDataEngineering,O'ReillyMedia, Inc.,June
2022,ISBN: 9781098108304

ReferenceBooks:

1. PaulCrickard,DataEngineeringwithPython,PacktPublishing,October2020.

2. RalphKimball,MargyRoss, TheDataWarehouseToolkit: TheDefinitiveGuidetoDimensional
Modeling,Wiley, 3rd Edition, 2013

3. JamesDensmore,DataPipelinesPocketReference:MovingandProcessingDataforAnalytics,O'R
eilly Media, 1st Edition, 2021
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DATABASE MANAGEMENT SYSTEMS
CourseObijectives:

Themainobjectivesofthecourseisto

¢ Introduce database managementsystems and to give a good formal foundation on
therelational model of data and usage of Relational Algebra

¢ IntroducetheconceptsofbasicSQLasauniversalDatabaselanguage

e Demonstrate the principles behind systematic database design approaches by covering
conceptual design, logical design through normalization

e Providean overview of physical design of a database system, by discussing
Databaseindexing techniques and storage techniques

UNITI:Introduction: Databasesystem,Characteristics(DatabaseVsFileSystem),
DatabaseUsers,AdvantagesofDatabasesystems,Databaseapplications.Briefintroduction of
different Data Models; Concepts of Schema, Instance anddata independence; Three tier schema
architecture for data independence; Database system structure, environment,Centralized and
Client Server architecture for the database.

Entity Relationship Model: Introduction, Representation of entities, attributes, entity set,
relationship, relationship set, constraints, sub classes, super class, inheritance, specialization,
generalization using ER Diagrams.

Unit 11: Relational Model: Introduction to relational model, concepts of domain, attribute,
tuple, relation, importance of null values, constraints (Domain, Key constraints, integrity
constraints) and theirimportance, RelationalAlgebra,RelationalCalculus.BASIC SQL:Simple
Database schema, data types, table definitions (create, alter), different DML operations (insert,
delete, update).

UNIT I11: SQL: Basic SQL querying (select and project) using where clause, arithmetic &
logicaloperations,SQLfunctions(DateandTime,Numeric,Stringconversion).Creating tables with
relationship, implementation of key and integrity constraints, nested queries, sub queries,
grouping, aggregation, ordering, implementation of different types of joins, view(updatable and
non-updatable), relational set operations.

UNIT 1V: Schema Refinement (Normalization): Purpose of Normalization or schema
refinement, concept of functional dependency, normal forms based on functional
dependencyLossless join and dependency preserving decomposition, (LNF, 2NF and 3 NF),
conceptofsurrogatekey,Boyce-Coddnormalform(BCNF),MVD,Fourthnormal form(4NF), Fifth
Normal Form (5NF).

15
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UNITV:TransactionConcept: TransactionState, ACIDproperties,Concurrent
Executions,Serializability,Recoverability,Implementationofisolation, Testingfor
Serializability,lockbased,timestampbased,optimistic, concurrencyprotocols,Deadlocks, Failure
Classification, Storage, Recovery and Atomicity, Recovery algorithm.
IntroductiontolndexingTechniques: B+Trees,operationsonB+Trees,HashBased Indexing:

INTERNATIONAL SCHOOL OF
@ TECHNOLOGY AND SCIENCES FOR WOMEN
( An Autonomous Institution )

TextBooks:

1) DatabaseManagementSystems, 3"edition,RaghuramaKrishnan,Johannes Gehrke, TMH

(For Chapters 2, 3, 4)
2) DatabaseSystemConcepts,5"edition,Silberschatz,Korth,Sudarsan, TMH(For Chapter 1

and Chapter 5)
ReferenceBooks:

1. IntroductiontoDatabaseSystems,8"edition,CJDate,Pearson.
DatabaseManagementSystem,6"edition,RamezEImasri,ShamkantB.Navathe, Pearson

3. DatabasePrinciplesFundamentalsofDesignimplementationandManagement, Corlos
Coronel, Steven Morris, Peter Robb, Cengage Learning.
Web-Resources:

n

1. https://nptel.ac.in/courses/106/105/106105175/
2. https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth 0127580666728202245

6 _shared/overview
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COMPUTER ORGANIZATION AND ARCHITECTURE

CourseObijectives:
Thepurposeofthecourseis
¢ Discussaboutprinciplesofcomputerorganizationandthebasicarchitectural concepts.
e Explainindepthunderstandingofbasicorganization,design,programmingofa simple digital
computer, computer arithmetic,instruction set design,microprogrammed control unit,
pipelining and vector processing, memory organization and 1/0 systems.

UNIT I: Digital Computers and Data Representation: Introduction, Numbering Systems,
Decimal to Binary Conversion, Binary Coded Decimal Numbers, Weighted Codes, Self-
Complementing Codes, Cyclic Codes, Error Detecting Codes, Error Correcting Codes,
Hamming Code for Error Correction, Alphanumeric Codes, ASCI Code

DataRepresentation: Data types, Complements, Fixed Point Representation, Floating
PointRepresentation.

Boolean Algebra and Logical gates: Boolean Algebra :Theorems and properties, Boolean
functions, canonical and standard forms , minimization of Boolean functions using algebraic
identities; KarnaughmaprepresentationandminimizationusingtwoandthreevariableMaps

;Logical gates ,universal gates and Two- level realizations using gates : AND-OR, OR-AND,
NAND-NAND and NOR-NOR structures

UNIT II: Digital logic circuits: Combinatorial Circuits: Introduction, Combinatorial Circuit
Design Procedure, Implementation using universal gates, Multi-bit adder, Multiplexers, De-
multiplexers, Decoders
SequentialSwitchingCircuits:LatchesandFlip-Flops,RipplecountersusingTflip-flops;
Synchronouscounters:ShiftRegisters;Ringcounters

UNIT I1I: Computer Arithmetic: Addition and subtraction, multiplication Algorithms,

Booth multiplication algorithm, Integer Division Algorithms, Floating — point Arithmetic
Operations.

RegisterTransferlanguageandmicroinstructions: Busmemorytransfer,arithmeticand logical
micro-operations, shift and rotate micro-operations

Basic Computer Organization and Design: Stored program concept, computer Registers,
common bus system, Computer instructions, Timing and Control, Instruction cycle, Memory
Reference Instructions, Input—Output configuration and program Interrupt.
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UNIT IV: Microprogrammed Control: Control memory, Address sequencing,

microprogram example, design of control unit.
CentralProcessingUnit:GeneralRegisterOrganization, InstructionFormats,Addressingmodes, Data
Transfer and Manipulation

ProgramControl:conditionalFlagsandBranching

UNITV: Memory Organization: Memory Hierarchy, Main Memory, Auxiliary memory,
Associate Memory, Cache Memory.

Input-OutputOrganization: Input-Output Interface, Asynchronous data transfer, Modes
of Transfer, Priority Interrupt Direct memory Access.

TextBooks:
1. DigitalLogicandComputerDesign,MorissMano,11"Edition,Pearson.
2. ComputerSystemArchitecture,3"Edition,M.MorrisMano,PHI

ReferenceBooks:
1. DigitalLogicandComputerOrganization,Rajaraman,Radhakrishnan,PHI,2006
2. ComputerOrganization,5 "Edition,Hamacher, Vranesic, Zaky, TMH,2002
3. Computer Organization & Architecture: Designing for Performance, 7 Edition, William
Stallings, PHI, 2006
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DATAENGINEERINGLAB
Course Obijective:

The main objective of this course is to teach how build data engineering infrastructure
and data pipelines.
Course Outcomes:

At the end of the course studentwillbeableto:

M wbd e

~

BuildourDataEngineeringinfrastructure
DemonstrateReadingandWritingfiles
BuildDataPipelinesandintegratewithDashboard
DeploytheDataPipelineinproduction
Experiments:

InstallingandconfiguringApacheNiFi,ApacheAirflow
InstallingandconfiguringElasticsearch,Kibana,PostgreSQL,pgAdmin4
ReadingandWritingfiles

a. ReadingandwritingfilesinPython
ProcessingfilesinAirflow
NiFiprocessorsforhandlingfiles
ReadingandwritingdatatodatabasesinPython
DatabasesinAirflow

f. DatabaseprocessorsinNiFi
WorkingwithDatabases

a. InsertingandextractingrelationaldatainPython

b. InsertingandextractingNoSQL databasedatainPython

c. BuildingdatabasepipelinesinAirflow

d. BuildingdatabasepipelinesinNiFi
Cleaning, TransformingandEnrichingData

a. PerformingexploratorydataanalysisinPython

b. Handlingcommondataissuesusingpandas

c. CleaningdatausingAirflow
BuildingtheDataPipeline
BuildingaKibanaDashBoard
Performthefollowingoperations

a. Stagingandvalidatingdata

b. Buildingidempotentdatapipelines

c. Buildingatomicdatapipelines

® oo
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9. VersionControlwiththeNiFiRegistry

a. InstallingandconfiguringtheNiFiRegistry

b. UsingtheRegistryinNiFi

c. Versioningyourdatapipelines

d. Usinggit-persistencewiththeNiFiRegistry
10. MonitoringDataPipelines

a. MonitoringNiFiintheGUI

b. MonitoringNiFiusingprocessors

c. MonitoringNiFiwithPythonandtheRESTAPI
11. DeployingDataPipelines

a. Finalizingyourdatapipelinesforproduction

b. UsingtheNiFivariableregistry

c. Deployingyourdatapipelines
12. BuildingaProductionDataPipeline

a. Creatingatestandproductionenvironment

b. Buildingaproductiondatapipeline

c. Deployingadatapipelineinproduction

ReferenceBooks:

1.PaulCrickard,DataEngineeringwithPython,PacktPublishing,October2020.

15



@ INTERNATIONAL SCHOOL OF

TECHNOLOGY AND SCIENCES FOR WOMEN
( An Autonomous Institution )
(Approved by AICTE New Delhi, Affiliated to INTUK Kakinadu, Accredited by NBA and NAAC with A+ Grade)

NH-16, East Gonagudem (V), Rajunagaram (M), Rujamuhendravaram, East Goduvari -533294 \”\[ A N/\] i ]Il.l\[ { } |
; R = . ; . 4 ; « ACCRF ATION
Mobile : 9505506119 /9505506101 | Email ID ; istswomens! 01(@gmail.com |website : www,ists.ac.in A TATION

IlYearl1Semester L T P C
0 0 3 15

DATABASEMANAGEMENTSYSTEMSLAB
CourseObijectives:

ThisCoursewillenablestudentsto

e PopulateandqueryadatabaseusingSQLDDL/DMLCommands

o Declareandenforceintegrityconstraintsonadatabase

e WritingQueriesusingadvancedconceptsofSQL

e ProgrammingPL/SQL.includingprocedures,functions,cursorsandtriggers,

Experimentscoveringthetopics:

e DDL,DML,DCLcommands

e Queries,nestedqueries,built-infunctions,
e PL/SQLprogramming-controlstructures
e Procedures,Functions,Cursors, Triggers,
e Databaseconnectivity-ODBC/JDBC

SampleExperiments:

1. Creation, altering and droping of tables and inserting rows into a table (use constraints
while creating tables) examples using SELECT command.

2. Queries (along with sub Queries) using ANY, ALL, IN, EXISTS, NOTEXISTS,
UNION, INTERSET, Constraints. Example:- Select the roll number and name of the
student who secured fourth rank in the class.

3. Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN), GROUP
BY, HAVING and Creation and dropping of Views.

4. QueriesusingConversionfunctions(to_char,to_numberandto_date),string functions
(Concatenation, Ipad, rpad, Itrim, rtrim, lower, upper, initcap, length, substr and instr),
date functions (Sysdate, next day, add months, last day, months_between, least,
greatest, trunc, round, to_char, to_date)

i.  Create a simple PL/SQL program which includes declaration section,executable
section and exception —Handling section (Ex. Student marks can be selected
from the table and printed for those who secured first class and an exception can
be raised if no records were found)

ii. Insert data into student table and use COMMIT, ROLLBACK andSAVEPOINT
in PL/SQL block.
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Develop a program that includes the features NESTED IF, CASE and CASEexpression.
The program can be extended using the NULLIF and COALESCEfunctions.

Program development using WHILE LOOPS, numeric FOR LOOPS, nested loopsusing
ERROR Handling, BUILT -IN Exceptions, USE defined Exceptions, RAISE-
APPLICATION ERROR.

Programs development using creation of procedures,passing parameters IN and OUTof
PROCEDURES.

Program development using creation of stored functions, invoke functions in SQL
Statements and write complex functions.
DevelopprogramsusingfeaturesparametersinaCURSOR,FORUPDATE CURSOR,
WHERE CURRENT of clause and CURSOR variables.
DevelopProgramsusingBEFOREandAFTERTTriggers,RowandStatement  Triggers and
INSTEAD OF Triggers
Createatableandperformthesearchoperationontableusingindexingandnon- indexing
techniques.

WriteaJavaprogramthatconnectstoadatabaseusingJDBC
WriteaJavaprogramtoconnecttoadatabaseusingJDBCandinsertvaluesintoit
WriteaJavaprogramtoconnecttoadatabaseusingJDBCanddeletevaluesfromit

TextBooks/SuggestedReading:

Oracle:TheCompleteReferencebyOraclePress
NileshShah,"DatabaseSystemsUsingOracle”,PHI,2007
RickFVanderLans, “IntroductiontoSQL”,FourthEdition, PearsonEducation,2007
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EXPLORATORY DATA ANALYSIS USING PYTHON
(SKILL DEVELOPMENT COURSE)

CourseObijectives:

1. ThiscourseintroducesthefundamentalsofExploratoryDataAnalysis

2. Itcoversessentialexploratorytechniquesforunderstandingmultivariatedataby summarizing it
through statistical methods and graphical methods.

CourseOutcomes:

1. Enumerate the fundamentals of Exploratory Data Analysis.

2.Visualize the data using basic graphs and plots.

3. ApplydifferentDataTransformationTechniques.

4. Summarizethedatausingdescriptivestatistics.

5. EvaluatetheModelsandselectthebestmodel

UNIT-I
Exploratory Data Analysis Fundamentals: Understanding data science, The significance of
EDA, Steps in EDA, Making sense of data, Numerical data, Categorical data, Measurement
scales, Comparing EDA with classical and Bayesian analysis, Software tools available forEDA,
Getting started with EDA.
SampleExperiments:
a) Download Dataset from Kaggleusing the following link
https://www.kaggle.com/datasets/sukhmanibedi/cars4u

Install python libraries required for Exploratory Data Analysis (numpy, pandas,
matplotlib,seaborn)

2. PerformNumpyArraybasicoperationsandExploreNumpyBuilt-infunctions.
3. LoadingDatasetintopandasdataframe
4. Selectingrowsandcolumnsinthedataframe

UNIT-1I
Visual Aids for EDA: Technical requirements, Line chart, Bar charts, Scatter plot using
seaborn, Polar chart, Histogram, Choosing the best chart
Case Study:EDA with Personal Email, Technical requirements, Loading the dataset, Data
transformation,Datacleansing, Applyingdescriptivestatistics,Datarefactoring,Data analysis.
SampleExperiments:
1. Applydifferentvisualizationtechniquesusingsampledataset
a) LineChartb)BarChartc)ScatterPlotsd)BubblePlot
2. GenerateScatterPlotusingseabornlibraryforirisdataset
3. ApplyfollowingvisualizationTechniquesforasampledataset
a) AreaPlotb)StackedPlotc)Piechartd) TableChart
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4. Generatethefollowingchartsforadataset.
a) PolarChartb)Histogramc)Lollipopchart
5. CaseStudy:PerformExploratoryDataAnalysiswithPersonalEmail Data

UNIT-II
Data Transformation:Merging database-style dataframes, Concatenating along with an axis,
Mergingonindex,Reshapingandpivoting, Transformationtechniques,Handlingmissing data,

Mathematical operations with NaN, Filling missing values, Discretization and binning, Outlier
detection and filtering, Permutation and random sampling, Benefits of data transformation,
Challenges.
SampleExperiments:
1. Performthefollowingoperations
a) MergingDataframes
b) ReshapingwithHierarchicallndexing
c) DataDeduplication
d) ReplacingValues
2. ApplydifferentMissingDatahandlingtechniques
a) NaNvaluesinmathematicalOperations
b) Fillinginmissingdata
c¢) ForwardandBackwardfillingofmissingvalues
d) Fillingwithindexvalues
e) Interpolationofmissingvalues
3. Applydifferentdatatransformationtechniques
a) Renaming axis indexes
b)DiscretizationandBinning
¢) PermutationandRandomSampling
d) Dummyvariables
UNIT-1V
DescriptiveStatistics:Distributionfunction,Measuresofcentraltendency, Measuresofdispersion, T
ypesofkurtosis,Calculatingpercentiles,Quartiles,GroupingDatasets, Correlation, Understanding
univariate, bivariate, multivariate analysis, Time Series Analysis Sample Experiments:
1. StudythefollowingDistributionTechniguesonasampledata
a) UniformDistribution
b) NormalDistribution
¢) GammabDistribution
d) ExponentialDistribution
e) PoissonDistribution
f) BinomialDistribution
2. PerformDataCleaningonasampledataset.
3. ComputemeasureofCentral Tendencyonasampledataset
a) Meanb)Medianc)Mode
4. ExploreMeasuresofDispersiononasampledataset
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a) Varianceb)StandardDeviationc)Skewnessd) Kurtosis
5. a)Calculatingpercentilesonsampledataset
b) CalculatelnterQuartileRange(IQR)andVisualizeusingBoxPlots
6. Performthefollowinganalysisonautomobiledataset.
a) Bivariateanalysisb)Multivariateanalysis
7. PerformTimeSeriesAnalysisonOpenPowersystemsdataset
UNIT-V
Model Development and Evaluation: Unified machine learning  workflow,
Datapreprocessing,Data preparation, Training sets and corpus creation, Model creation
andtraining, Model evaluation, Best model selection and evaluation, Model deployment
CaseStudy:EDAonWineQualityDataAnalysis
SampleExperiments:
1. Performhypothesistestingusingstatsmodelslibrary
a) Z-Testb)T-Test
2. Develop model and Perform Model Evaluation using different metrics such as prediction
score, R2 Score, MAE Score, MSE Score.
22. CaseStudy:PerformExploratoryDataAnalysiswithWineQualityDataset
TextBook:
1. SureshKumarMukhiya,UsmanAhmed,Hands-OnExploratoryDataAnalysiswith Python,
Packt Publishing, 2020.
References:
1. RonaldK.Pearson,ExploratoryDataAnalysisUsingR,CRCPress,2020
2. Radhika Datar,Harish Garg, Hands-On Exploratory Data Analysis with R: Become an
expert in exploratory data analysis using R packages, Ist Edition, Packt Publishing,2019
WebReferences:
1. https://github.com/PacktPublishing/Hands-on-Exploratory-Data-Analysis-with-
Python
2. https://www.analyticsvidhya.com/blog/2022/07/step-by-step-exploratory-data-
analysis-eda-using-python/#h-conclusion
3. https://github.com/PacktPublishing/Exploratory-Data-Analysis-with-Python-
Cookbook
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DESIGNTHINKING & INNOVATION
CourseObijectives: Theobjectivesofthecourseareto

e Bringawarenessoninnovativedesignandnewproductdevelopment.
e Explainthebasicsofdesignthinking.

o Familiarizetheroleofreverseengineeringinproductdevelopment.

e Trainhowtoidentifytheneedsofsocietyandconvertintodemand.

¢ Introduceproductplanningandproductdevelopmentprocess.

UNIT-I IntroductiontoDesignThinking

Introduction to elements and principles of Design, basics of design-dot, line, shape, form as fundamental
design components. Principles of design. Introduction to design thinking, historyof Design Thinking, New
materials in Industry.

UNIT-lI DesignThinkingProcess

Design thinking process (empathize, analyze, idea & prototype), implementing the process in driving
inventions, design thinking in social innovations. Tools of design thinking - person, costumer, journey map,
brainstorming, product development

Activity: Every student presents their idea in three minutes, Every student can present design process in the
form of flow diagram or flow chart etc. Every student should explain about product development.

UNIT-I11I Innovation

Art of innovation, Difference between innovation and creativity, role of creativity and innovation in
organizations. Creativity to Innovation. Teams for innovation, Measuring the impact and value of creativity.

Activity: Debate on innovation and creativity, Flow and planning from idea to innovation, Debate on value-
based innovation.

UNIT-IV ProductDesign

Problem formation, introduction to product design, Product strategies, Product value, Product planning,
product specifications. Innovation towards product design Case studies.

Activity: Importance of modeling, how to set specifications, Explaining their own product design.
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UNIT-V DesignThinkinginBusinessProcesses

Design Thinking applied in Business & Strategic Innovation, Design Thinking principles that redefine
business — Business challenges: Growth, Predictability, Change, Maintaining Relevance, Extreme
competition, Standardization. Design thinking to meet corporate needs. Design thinking for Startups.
Defining and testing Business Models and Business Cases. Developing & testing prototypes.

Activity:Howtomarketourownproduct,aboutmaintenance,Reliabilityandplanfor startup.

Textbooks:

1. TimBrown,Changebydesign,1/e,HarperBollins,2009.
2. ldrisMootee,DesignThinkingforStrategiclnnovation,1/e,AdamsMedia,2014.
Reference Books:

1. DavidLee,DesignThinkingintheClassroom,Ulyssespress,2018.

2. ShrrutinNShetty,DesigntheFuture,1/e,NortonPress,2018.

3. Williamlidwell,Kritinaholden,&Jillbutter, Universalprinciplesofdesign,2/e, Rockport Publishers,
2010.

4. Chesbrough.H, Theeraofopeninnovation,2003.
Online Learning Resources:

e https://nptel.ac.in/courses/110/106/110106124/
e https://nptel.ac.in/courses/109/104/109104109/
e https://swayam.gov.in/nd1 nocl9 mg60/preview

e https://onlinecourses.nptel.ac.in/noc22 del6/preview

Course Outcomes:

COs Statements Blooms
Level

CO1 | Definetheconceptsrelatedtodesignthinking. L1

CO2 | ExplainthefundamentalsofDesignThinkingandinnovation. L2
Applythedesignthinkingtechniquesforsolvingproblemsin

COo3 ) L3
varioussectors.

CO4 | Analysetoworkinamultidisciplinaryenvironment. L4

CO5 | Evaluatethevalueofcreativity. L5
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