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ProgrammeCode: B.Sc. 
ProgrammeTitle: BachelorofScience 

(ComputerScience) 

Course Code: 23UCS101 
Title Batch: 2023 -2026 

CCI: C 
Programming 

Semester: I 

LectureHrs./Week 

or 
Practical Hrs./Week 

 
4 

Tutorial 

Hrs./Sem. 
 

- 
Credits: 4 

 
Course Objective 

The course objective is to know the basic components of the computer and working of each 
device, the student gain experience about structured programming, understand the implementation of C 
language and understand various features in C. 

CourseOutcomes 

 

Onthesuccessfulcompletionofthecourse, students willbeableto 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 TokeepinmindthefundamentalsofCprogramming K1 

CO2 Tounderstandtheloopsanddecisionmakingstatementstosolvetheproblem K2 

 
CO3 

Toimplement differentoperationsonarraysandusefunctionstosolvethe given 
problem. 

K3 

CO4 ToreviewtheCprogramthatusespointers, structuresandfiles. K4 

CO5 TounderstandandevaluateFileConcept. K2,K5 

 
Mapping 

PO, 

 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 
 

PSO1 

 

PSO2 

CO1 H H H L L H L L M M H H 

CO2 H H H L L H M M H M H H 

CO3 H M H L M M L L H L M H 

CO4 H M H L M M L M H L M H 

CO5 H H H L M H M M H M H H 

H-High; M-Medium;L-Low 
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Syllabus 
Units Content     Hrs 

UnitI 

Introduction to C :Overview of C 3 History and Importance of C 3 Basic 
Structure of C programs - Development of program logic skills through 
Flowchart and Algorithm 3 Programming Style 3 Executing a 8C9 program 
3 Character set 3 C Tokens 3 Keywords 3 Identifiers 3 Constants3 
Variables 3 Rules for defining variables- Data types, 3 Declaring and 

initializing variables 3 Operators & Expressions 3 Precedence of 
arithmetic 3 Type conversion in expressions 3 Mathematical functions 3 
Managing Input andoutput operations : Introduction 3Reading a 
character 3Writing a character 3 Formatted input- Formatted output. 
SimplePrograms. 

12 

UnitII 

Control Statements: IF, IF..ELSE Statements, ELSE...IF ladder 3 Switch 
Statement 3 GOTO Statement 3 WHILE Statement 3 Do Statement 3 FOR 
Statement.-Jumps in loops. 
Arrays: One dimensional Arrays 3 Two Dimensional Arrays 3 Multi 
Dimensional Arrays 3 Structures: Arrays within Structures 3 Structures 
within structures 3 Structures and Functions 3Union. 
Programs using Control Structures and Derived datatypes. 

12 

Unit III 

Functions: User-defined functions- A-Multi-function program- Elements 
of user defined function, definition of function-Return value &their types, 
function calls & declarations-Category of functions: No arguments & No 
return values- arguments that No return values 3 Arguments with return 
values-No arguments that return a value-Nesting of functions-Recursion - 
Passing arrays and strings to functions. The scope, Visibility and Lifetime 
of Variables in functions. 
Programsusingfunctions 

12 

UnitIV 

String manipulation: Introduction - Declaring & Initializing String 
variables 3 Reading string from terminal, Writing string to screen 3 String 
handling Functions. 
Pointers: Introduction-Accessing, Declaring & Initializing pointer 
variables-- Pointers and Character strings-Array of pointers-Pointers as 
function arguments- Function returning pointers-Pointers to functions- 
Pointers and Structures. 
Programs using String and Pointers 

12 

UnitV 

Files: Defining and opening a file 3 Closing a file 3I/O operations on file 3 
Error handling during I/O operations 3 Random access files 3 Command 
line arguments- Preprocessor 3 Macro Substitution 3 File Inclusion 3 
Compiler control directives. 
Programs using Files and Command Line Arguments. 

12 

TotalContactHrs 60 

PedagogyandAssessment Methods: 
 

DirectInstructionDigitalPresentation,DigitalAssignments,Seminar,PowerPoint 
Presentation, Online Quiz, Group Talk (APS). 
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TextBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 

 
1 

 
E.Balagurusamy 

<Programmingin 
Ansi C= 

Tata McGraw- 

HillPublishing 

Co& Ltd., 

Second Edition 

 
2017 

 

 

ReferenceBooks 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 

1 
YaswanthKanishkar 

LETUSC 
BPBPublications, 
FourteenthEdition 

2016 

 

2 AshokN.Kamthane 
Programming 
withANSIand 
TurboC 

First Edition 2009 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

  
Title Batch: 

202332026 

Course Code: 23UCS102  

CC II: Digital 
Computer 
Fundamentalsand 
Organization 

Semester: I 
LectureHrs./Week 

or 
Practical 

Hrs./Week 

 
5 

Tutorial 

Hrs./Sem. 
 

- 
 

Credits: 

 
4 

 

CourseObjective 

Oncompletionofthiscourse,thestudentscanunderstandthedesignofcombinationalandsequential digital logic 

circuits. Students will also have knowledge on Programmable Logic devices and its usage. 

CourseOutcomes(CO) 

 

Onthesuccessfulcompletionofthecourse,students willbeableto 
 

CO 

Number 

 
CO Statement 

Knowledge 

Level 

CO1 
Torecollectthefundamentalconceptsandtechniquesusedindigital 

Electronics. 
K1 

CO2 
Togettheidea ofbasicpostulates ofBooleanAlgebraandtoapplythe methods of 
simplifying Boolean expressions 

K2 

CO3 Toapplyknowledgeaboutinternalcircuitryandlogicbehindany digital 
systemandtodesignvarioussynchronousandasynchronous circuits. 

K3 

CO4 Toidentifytheconceptofmemories, andtointroducemicrocontroller case study. K4 

CO5 
Toanalyzetheusageofdifferent kindsofMemoryManagement and 
mapping techniques 

K5 

Mapping 

 

PO\CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H M M M H H M M M M M 

CO2 H H H H H H H M M H H H 

CO3 H M H M H H M M H H H H 

CO4 H M H M M H H H H H M H 

CO5 H H M M H H H H M H H H 

H-High;M-Medium;L-Low 



B.ScComputer Science Effectivefromtheyear2023 onwards 

5 

 

 

Syllabus 

 

Units Contents Hrs 

 

UnitI 

Number System and Binary Codes: Introduction 3 Number System 3 
Conversion from Binary to Decimal, Octal, Hexadecimal- Conversion 
from Decimal to Binary , Octal ,Hexadecimal 3 Conversion from Octal to 
Decimal, Binary , Hexadecimal 3 Conversion from Hexadecimal toBinary 
, Decimal , Octal -Floating Point Representation of Numbers 3 Arithmetic 
Operation 3 I9s and 29s Complements. 19s Complement Subtraction 3 29s 
Complement Subtraction. 99s Complement 3 109s Complement 3 BCD 

 

 

 
15 

 

UnitII 

Boolean algebra, Minimization Techniques and Logic Gates: 

Introduction 3 Boolean Logic Operations 3 Basic Laws of Boolean 

Algebra3Demorgan9sTheorems3Sum of Products and Product of Sums 
3 Karnaugh Map. Logic Gates: OR Gate 3 AND Gate 3 NOT Gate 3 
NAND Gate 3 NOR Gate. 

 

 
15 

 

UnitIII 

Arithmetic Circuits and Flip Flops: Introduction 3 Half Adder 3 Full 
Adder, Half Subtractor 3 Full Subtractor 3 Multiplexers 3 Demultiplexer 
3 Decoders.FlipFlops: Typesof Flip Flops3 SR Flip Flop 3 JK Flip Flop 
3 T Flip Flop. 
Registers:Shift registers-PIPO3PISO3SISO3SIPO 

 
15 

 

UnitIV 

Input 3 Output Organization 3 Input/output Interface 3 I/O Bus and 
Interface3I/O Bus Versus Memory Bus 3 Isolated Versus Memory 3 
MappedI/O3 Example of I/O Interfaces 3 Asynchronous Data Transfer 3 
Store Control andHandshaking 3 DMA 3DMA Controller, DMA Transfer. 

 
15 

 

UnitV 

Input – Output Processor: CPU 3 IOP Communication 3 Memory 

Organization: Memory Hierarchy 3 Main Memory 3 Associative 

Memory: Hardware Organization 3 Match Logic 3 Cache Memory 3 
Associative 3 Direct,set, Associative Mapping. 

 
15 

 TotalContact Hrs 75 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
V.K. Puri,. Digital Electronics 

Circuitsand 

Systems 

TMH. 2017 

2 
S.Arivazhagan, 

SSalivahanan 

DigitalCircuits 

andDesign 

VikasPublishing 
HousePvtLimited 

2009 

3  

M.Morris Mano 
ComputerSystem 

Architecture 

 
PHI 

 

2015 

DirectInstructionDigitalPresentation,DigitalAssignments,Seminar,PowerPoint 
Presentation, Online Quiz, Group Talk (APS). 
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ReferenceBooks 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

M.Carter, 

Schaum9s 
Computer 

Architecture 

 

TMH 
 

2018 

 
2 

Albert Paul 

Malvino,Donald 

P Leach 

 
Digitalprinciples 
andapplications 

 

TMH, 

1996. 
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ProgrammeCode: B.Sc. ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS1A1 
Title Batch: 2023 -2026 

GE I – Allied I: 
Mathematics-Statistical 
Methods & Linear 
Algebra 

Semester: I 

LectureHrs./Week 

or 

Practical 
Hrs./Week 

 
5 

 
Tutorial 

Hrs./Sem. 

 
- 

 

Credits: 

 
4 

CourseObjective 

 Toapplythecomputationalaspectsofbasicstatisticalmeasuresandapplicationsofsmallandlarge samples 
in real life problems 

 Tointroducethecomputationaltechniquesandalgebraicskillsessentialforthestudyofsystemsof linear 
equations and matrix algebra 

CourseOutcomes 

 
Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 Understandthestatisticalformulaandapplythem invariousdataanalysis K3 

CO2 
Understandtheconceptofmostpowerfultestandanalyzethesamples based on 
most powerful test like8t9 and 8F9 distributions 

K4 

CO3 Understandtheconceptsofprobabilityandapplytosolvereallife situations 
 

K3 

CO4 
Recognizethebasicconceptsofvectors,matricesandlinearequationsand 
examine its application in the modern science 

 
K4 

CO5 
Applythelinearalgebratechniqueslearnedfromdeterminants,differential 
equations to solve simple problems 

 
K3 

Mapping 

 

PO  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO 

CO1 M M H L H M L L L M M M 

CO2 H M H L H M M M M H M H 

CO3 M M H L H M M M M H M H 

CO4 H M H L H H H M H H M H 

CO5 M M H L H H L M M M M M 

H-High;M-Medium;L-Low 
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Units Content Hrs 

 

 
UnitI 

Statistics: Measure of Central Tendency - Mean, Median, Mode - Measure of Dispersion -Range, 

QuartileDeviation,Standard Deviation3Correlation:Definition,Rank Correlation,Co-efficient 

ofCorrelation-Regression. 

 

 
15 

 
 
 
 

UnitII 

SamplingTheoryandTestsof Significance: Standard Error,Tests of Significance for Attributes: 

Tests for Number of Successes- Tests for Proportion of Successes-Tests for Difference between 

Proportions- Tests of Significance for Large Samples: The Standard error of mean-Testing the 

difference between means of two samples-Standard Error of the Difference between two Standard 

Deviations- Tests of Significance for Small Samples: Students9 t-Distribution-Test of Hypothesis 

about the population Mean-Test of Hypothesis about the difference between womeans-Test of 

Hypothesis about the difference between two means with dependent samples. 

 
 
 

 
15 

 
 
 
 

Unit III 

Probability: Permutation, combination, trail, event, sample space, mutually exclusive cases, 

exhaustive events, Independent events and dependent events, simple and compound events. 

Measurement:Classical,relative frequency,theory ofprobability,Limitations,personality view of 

probability and Axiomatic Approach of probability,addition and multiplication theorem, 

odds,miscellaneous illustrations question. 

 
 
 

 
15 

 
 

 
UnitIV 

LinearAlgebra:Introduction 3Vectors and Matrices3Length and Dot Products3SolvingLinear 

Equations 3 Linear Equations 3 The Idea of Elimination 3 Elimination UsingMatrices3 Rules 

for Matrix Operations 3 InverseMatrices 3 Transposes and Permutations. 

 
 

 
15 

 
 

 
UnitV 

Determinants 3 The Properties of Determinants 3 Permutations and Cofactors 3 Cramer‟s Rule, 

Inverse, and Volumes 3 Eigen values and Eigenvectors 3 Introduction to Eigen values 3 

DiagonalizingaMatrix3Applications to Differential Equations3Symmetric 

Matrices3Positive Definite Matrices3Similar Matrices. 

 
 

 
15 

 
TotalContactHrs 75 

 
PedagogyandAssessmentMethods: 

 

 

TextBooks 

S.NO AUTHOR TITLEOFTHE 
BOOK 

PUBLISHERS\ 
EDITION 

YEAR OF 
PUBLICATION 

 
1 

 

RSNPillai&Bagavathi 

 

StatisticsTheoryand 
Practice 

S.Chand& 
CompanyLtd/

17/e 

 
2017 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS), 
Seminar, Numerical Excercises. 
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2 

 
GilbertStrang 

 

Introductionto 
LinearAlgebra 

5th Edition. 
Wellesley 3 
CambridgePress 

 
2016 

 

ReferenceBooks 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 

 

1 

S.P.Gupta StatisticalMethods Sultan Chand& 

SonsPublishers, 

13/e 

2016 

 

 

2 

GilbertStrang 
LinearAlgebra 
and Its 
Applications. 

FourthEdition. 

Cengage 

Learning 

2006 

 

 

3 

David C. Lay, 

StevenR.Lay,and 

Judi J. McDonald 

LinearAlgebra 
and Its 
Applications 

5thEdition. 

Pearson. 

2014 
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LevelII 

ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

CourseCode: 21UCS1A2 
Title Batch: 2023 -2026 

Allied-1: 
Advanced 
Mathematics 
and Applied 
Statistics 

Semester: I 

LectureHrs./Week 

or 
Practical 

Hrs./Week 

 
5 

 
Tutorial 

Hrs./Sem. 

 
- 

 

Credits: 

4 

 

CourseObjective 

 Toapply the computationalaspects of basic statisticalmeasures and toenable the students tosolve linear 
system of equations and integration using numerical methods. 

 Topresenttheconceptoftheoreticalprobabilitytoacquainttheknowledgeoftestingof small 
and large samples which plays an important role in real life problems 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse, studentswill beableto 

CO COStatement Knowledge 

Level 

CO1 
Understand and analyzethe statistical formula and apply them in 
various data analysis problems and Measure and interpret the 
degree of relationship between variables. 

K4,K2 

CO2 
Apply the distributions to infer the behavior of observation in the 
sample space and also learn its moment generating function. 

K4 

CO3 
Analyzetheconceptofmost powerfultest and analyzethesamples 
based on most powerful test like 8t8, 8F8 and chi-square. K4 

CO4 
Understand the concepts of probability and apply to solve real life 
situations. K3,K2 

CO5 
Evaluate numericalsolutions of algebraicequationsand compute the 
integrals by using the appropriate technique. K5 

Mapping 

 

PO  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO 

CO1 H H H M H H M H H H M H 

CO2 H M H M H H M H H H M H 
CO3 M H H L H H M H H H L H 

CO4 H H H M H H H H H H M H 

CO5 M M H L M H M M M M L M 

H-High;M-Medium;L-Low 
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Syllabus 

Units Content Hrs 

 

 

 

UnitI 

Statistics:Measure of Central Tendency: Mean, Median, Mode, Geometric Mean, 

Harmonic Mean -Measure of Dispersion - Quartile Deviation, Standard Deviation, 

Coefficient of Variation 3 Correlation: Definition, Karl Pearson Co-efficientof 

Correlation,Rank Correlation,Bivariate Correlation3Regression:Linesof Regression, 

Co-efficient of Regression. 

 

 

 

15 

 

 

 

UnitII 

Distributions: Binomial, Poisson, Normal and Continuous Distribution - Moment - 

Moment Generating Functions of Binomial, Poisson and Normal Distribution- Fitting of 

Binomial, Poisson and Normal Distribution 3 Problems - Geometric Distribution, 

MultinomialDistribution,Power Series Distribution,Uniform Distribution,Gamma 

Distribution,Pearson Distribution (Definitiononly) 

 

 

 
15 

 

 

 

 

UnitIII 

Large Sample test: Standard error- Test of Significance of Large Samples 3 Tests for (i) 

single proportion (ii) Difference of two proportions (iii) difference of two means (iv) 

difference of two standard deviations.Small sample test based on t, 3 t-test for (i) single 

mean (ii) Difference of two means (iii) Observed sample correlation co-efficient. F- 

VarianceRatioTest3chi square test of goodness of fit 

 

 

 

 
15 

 

 

 

 

UnitIV 

Probability:Permutation, combination, trail, event, sample space, mutually exclusive 

cases,exhaustiveevents,Independent events,anddependent events,simple and compound 

events. Measurement: Classical, relative frequency, theory of probability, Limitations, 

personalistic view of probability and Axiomatic Approach of probability, addition and 

multiplication theorem, odds, miscellaneous illustrations question 3 Bayes theorem. 

 

 

 

 
15 

 

 

 

UnitV 

Numerical Methods:Gauss-Jordan direct method, Gauss-Seidaliterative method for linear 

algebric system 3 Bisection , Newton8s Rapshon method for polynomial system-Newton 

forwardandbackwardinterpolation-Trapezoidal rule-Simpson 1/3 rule and 3/8 rule for 

NumericalIntegration. 

 

 

 
15 

 
TotalContact Hrs 75 

 

PedagogyandAssessment Methods: 
 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS), 
Numerical Exercises. 
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Text Books 

S.NO AUTHOR TITLEOFTHE BOOK PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
S.C.Gupta, 

V.K.Kapoor 

Fundamentals of 

MathematicalStatistics 

SultanChandand 

Sons, 17/e 

2017 

2 
RSN Pillai 
&Bagavathi 

StatisticsTheoryand 
Practice 

S.Chand&Compan
yLtd 2013 

3 P.Kandasamy, 
K.Thilagavathy, 
K.Gunavathy 

NumericalMethods 
SultanChand&Co. 
Ltd., 5/e 2013 

 

ReferenceBooks 

 
S.NO 

 
AUTHOR 

 
TITLEOFTHEBOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 S.P.Gupta StatisticalMethods Sultan Chand & 

Sons Publishers, 

Thirty-thirdEdition 

2002 

2 SantoshKumar 
Computer Oriented 
StatisticalandNumerical 
Methods 

S.ChandandCo, 

5/e 

2013 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS103 
Title: Batch: 2023-2026 

CCLabI:ProgrammingLab in 
C 

Semester: I 

Hrs/Week: 4 Tutorial 
Hrs./Sem 
. 

- Credits: 02 

 

CourseObjective 

The purpose of this course is to introduce students to the field of programming using C language. 
Thestudents will be able to enhance their analyzing and problem solving skills and use the same for 
writing programs in C. 

Course Outcomes(CO) 

 
Onthesuccessfulcompletionofthecourse,students willbeableto 

 

CO 
Number 

CO 
Statement 

Knowledge 

Level 

CO1 
Toimplement differentoperationsonarraysandusefunctionstosolvethe 

givenproblems. 

 
K3 

CO2 
ToevaluatetheCprogramthatusespointers,structuresandfiles  

K4 

 
CO3 

Tovalidateprogramswithpointersandarrays,performpointer arithmetic,and use 
the preprocessor 

 
K5 

 
Mapping 

 

POs 

COs 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

 

CO1 H H M H H H H H H M H H 

 

CO2 H M M H H H H H H H H H 

 

CO3 M M H H M H H M H H H H 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 
 

1. CProgramtofindthegreatest number among8n9numbers. 

2. CProgramtogenerateFibonacciseriesofthegivennumber. 

3. CProgramtocheckwhetherthegivennumberisArmstrong number or not. 

4. C Program to find Prime numbers between a given ranges. 

5. CProgramforfindingSumofindividualdigits. 

6. CProgramtodisplayasetofnumbersindescending order. 

7. CProgramtodisplaynamesinalphabeticalorder. 

8. CProgramtofindwhetheragivenstringisapalindromeornot. 

9. CProgramtocalculatematrixsubtraction. 

10. CProgramtofindthetransposeofamatrix. 

11. CProgramtofindthefactorialnumbers. 

12. CProgramtocheck theset ofnumbersisoddoreven. 

 

SETB 

1. CProgramforbinarysearch. 

2. CProgramtofindamean&medianfor givenvalues. 

3. CProgramtocalculatestandarddeviationandvarianceforgivenvalues. 

4. CProgramtofindthemarkfromthelistofthestudents. 

5. CProgramtofindtheallrootsofa quadraticequation. 

6. CProgramtocalculateMatrixmultiplication. 

7. CProgramtofindthePascal/Floyd9striangle. 

8. CProgramtofindthestringhandlingfunction. 

9. CProgramtoillustratetheconceptofstructures. 

10. CProgramtocountvowelsandwhitespacesinagivensentence. 

11. CProgramtoillustratetheconceptofsubroutines. 

12. CProgramtocreateandprocess arandomaccessfile. 

13. CProgramusingcommandlinearguments. 

 
INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

60 
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Text Books 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 
E.Balagurusamy 

Programmingin 

AnsiC 

TataMcGraw-Hill 

Publishing Co& 

Ltd.,SixthEdition 

 
2016. 

 

ReferenceBooks 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
YaswanthKanishkar 

LETUSC 
BPBPublications, 
FourteenthEdition 

2016 

2 AshokN.Kamthane 
Programming 
withANSIand 
Turbo C 

First Edition 2009 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

Course 

Code: 

23UCS204 
Title: Batch: 2023-2026 

CCIII:DataStructuresusing C++ Semester: II 

Lecture 
Hrs/Week: 

4 
Tutorial 

Hrs./Sem. 
- Credits: 4 

Course Objective 

 
Theobjectiveofthecourseistomakethestudentstounderstandtheconceptsofdatastructuressuch as array, 
stack, queue, list, linked list, tree, searching and sorting, the principles of object oriented 
programming and the basics of C++. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeableto 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 
Tokeepinmindthekeyconcepts,benefitsandapplicationsofobjectoriented programming 

K1,K2 

CO2 Togetanideaaboutclasses, objects,functionsandconstructorsinC++ K2, K4 

CO3 
Toimplementthestacks,queues,singlylinkedlistsanddoublylinkedlistsusing C++ 

K3 

CO4 
Toanalyzevarioussearchingtechniqueslikesequentialsearch,binarysearchand 
Fibonaccisearch,andsortingtechniqueslikeinsertionsort,quicksort,mergesort 
andheapsort 

K3 

CO5 Toevaluatetheexpressionsusingprefix,infixandpostfix notations K4 

 
Mapping 

POs  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 
COs 

CO1 H H M M M H H M H M H H 

CO2 H M H H H H M H H H H M 

CO3 M H H H H M H H H H M H 

CO4 M H M H H M H M H H M H 

CO5 H M H H M M H M H H M H 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

Introduction: Arrays 3Ordered Lists 3 Representation of Arrays3Stacks and 

Queues: Fundamentals 3 Evaluation of Expressions 3 Multiple stacks and queues. 
Linked List: Singly Linked lists3Linked Stacks and Queues3Polynomial addition33 
More on Linked lists3Sparse matrices-Doubly Linked List. 

 

10 

 

Unit II 

Trees: Basic Terminology 3 Binary Trees 3 Binary Trees Representation 3 Binary 
Trees Traversal – Internal Sorting : Searching 3Sequential search 3 Binary search- 
Fibonacci search 3Insertion sort 3 Quick sort - 2-way Merge 3 Heap sort 3Symbol 

Tables: Hash Tables. 

 
12 

 

 

 

 

 

Unit III 

Principles of object oriented programming: Software Evolution 3 Procedure- 

Oriented Programming 3 Object-Oriented Programming Paradigm 3 Key Conceptsof 

Object-Oriented Programming3Benefits of OOP3 Object-Oriented Languages 

3 ApplicationsofOOP. 

Beginning with C++: What is C++? 3 A Simple C++ Program 3 Output Operator 3 

Input Operator 3Cascading of I/O Operators 3 Structure of C++ Program. 

Tokens, Expressions and Control Structures: Introduction3 Tokens3Keywords-
Identifiers and Constants3Basic Data Types3 User-Defined Data Types3Derived Data
Types 3 Symbolic Constants - Declaration of Variables 3 Dynamic Initialization of 
Variables3Reference Variables-Operators in C++ -Scope Resolution Operator 3
MemberDereferencingOperators3MemoryManagementOperators3Manipulators3 
TypeCastOperator3Expressions and TheirTypes3SpecialAssignmentExpressions 
3 ImplicitConversions3OperatorPrecedence3ControlStructures. 

 

 

 

 

 

 

 

12 

 

 

 

 

 

 

Unit IV 

Functions in C++: Introduction 3 The Main Function 3 Function Prototyping3Call 

by Reference 3 Return by Reference 3 Inline Functions 3 Default Arguments 3const 

Arguments 3 Function Overloading 3 Friend and Virtual Functions 3 Math Library 

Functions. 

Classes and Objects: Introduction 3 C Structures Revisited 3 Specifying a Class 3 

Defining Member Functions 3 Making an Outside Function Inline 3 Nesting of 

Member Functions 3 Private Member Functions 3 Arrays within a Class 3 Memory 

AllocationforObjects3StaticDataMembers3Static Member Functions3Arrayof 

Objects3ObjectsasFunctionArguments 3FriendlyFunctions3ReturningObjects. 

 

 

 

 

14 

 

 

 

 

 

 

 

 

UnitV 

Constructor and Destructor: Introduction 3 Constructors 3 Parameterized 

Constructors3 Multiple Constructors in a Class3Dynamic Initialization of Objects 

Copy Constructor3Dynamic Constructors3Constructor with Default Arguments - 

Destructors. 

Operator Overloading and Type Conversions: Introduction 3 Defining Operator 

Overloading 3 Overloading Unary Operators 3 Overloading Binary Operators 3 

Overloading Binary Operator using Friends3Manipulation of Strings using Operators 

3Rules for Overloading Operators3Type Conversions. 

 

 

 

 

12 

 TotalContact Hrs 60 

Pedagogy&AssessmentMethods 
 

DirectInstructionDigitalPresentation,DigitalAssignments,Seminar,PowerPoint 
Presentation, Online Quiz, Group Talk (APS). 
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TextBooks 

 

S.NO. AUTHOR TITLEOFTHEBOOK PUBLISHER/ 

EDITION 

YEAR OF 
PUBLICATION 

1. 
EllisHorowitz&Sartaj 
Sahni 

FundamentalsofData 
Structures 

GalgotiaBookSource 
 

1999 

 

2. 
E. Balagurusamy Object Oriented 

ProgrammingwithC++ 
Tata McGraw Hill 
Publication,Seventh 
Edition 

 

2015 

 

ReferenceBooks 
 

 

S.NO. 

 

AUTHOR 

 

TITLEOFTHEBOOK 
PUBLISHER/EDITIO 

N 

YEAR OF 

PUBLICATION 

1. 
PaulGSorenson,Jean 
Paul, Tremblay 

AnIntroductiontoData 
Structures with 
Applications 

Tata McGraw Hill 
Publication,Second 
Edition 

 

2008 

 

2. 
 

D. Ravichandran 
Programmingwith 
C++ 

TataMcGrawHill 
Publication, 
FourteenthEdition 

 

2001 

3. Ashok Kamathane ProgramminginC++ Prentice Hall 2015 
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Programmecode: B.Sc ProgrammeTitle 
: 

BachelorofScience 
(ComputerScience) 

Course Code: 23UCS205 Title: Batch: 2023-2026 

CC IV: Data 
Communication 
and Computer 
Networks 

Semester: II 

LectureHrs/Week: 4 
Tutorial 

Hrs./Sem. 4 
 

Credits: 

 
4 

 

Course Objective 

To enable the students to understand the conceptsand principles ofdata communication and 
networkingincludingtopology,protocols,andtypesofnetworksalongwithconceptsoftheOSI reference 
model. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeableto 

 
CO 

Number 

 
CO Statement 

Knowledge 

Level 

CO1 
RememberthebasicconceptsofNetworks K1 

CO2 
GettheideaonConnection-orientedandConnection-lessnetworks K2 

CO3 
ApplydesignprinciplesandfunctionalitiesinOSIReferenceLayers K3 

CO4 
AnalyzeISDNnetwork,TCP/IP,etc., K4 

CO5 
Knowledgeaboutdifferentcomputer networks,referencemodelsandthefunctions of 
each layer in the models 

K5 

 
Mapping 

 

PO 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 
 

PSO1 
 

PSO2 CO 

CO1 H M M L H M L M H H H L 

CO2 H M H L H M L M H M L L 

CO3 H M H M L M M M M L H M 

CO4 H M M L M M M M L M L L 

CO5 H M M L M M M M L H M L 

H-High;M-Medium;L-Low 
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Syllabus 

 

Units Contents Hrs 

 

 

UnitI 

Introduction: Communications and Networking-Fundamental concepts-Data 

communications-Protocols-Standards-Signal Propagation-Analogand Digital Signals- 

Parallel and Serial Communications-Simplex, Half-duplex and Full duplex 

communications-Multiplexing-Transmission errors-Detection and Correction-Error 

classification-DelayDistortion-Attenuation-noise.Types of Errors-Error Detection. 

 

 
12 

 

 

 

UnitII 

Transmission Media: Guided Media-Twisted Pair-Coaxial Cable-Optical Fiber- 

Unguided Media 3Microwave Communication-Satellite Communication3 FDMA, 

TDMA and CDMA. 

Network Topology: Mesh Topology-Star Topology-Tree Topology-Ring Topology- Bus 

Topology-Hybrid Topology. 

Switching and Routing:Switching basics-Circuit switching-Packet switching-Message 

switching-Routerand Routing. 

 

 

 

12 

 

Unit III 

Networking protocols and OSI Model: Protocols in Computer 

Communication- OSI Reference Models-Physical Layer-Data link Layer- 

Network Layer-Transport Layer-Session Layer-Presentation Layer-Application Layer. 

 
12 

 

UnitIV 

Local Area Network(LAN) - Ethernet-Ethernet properties-CSMA/CD-Metropolitan 

Area Network(MAN)-DistributedQueueDual Bus (DQDB)-Switched Multimegabit Data 

Services(SMDS)-Wide Area Network(WAN)-WAN Architecture. 

 
12 

 

 

UnitV 

Integrated Services Digital Network (ISDN)-ISDN Architecture-ISDNInterfaces-X.25 

Protocol-Understanding and Working of X.25 protocol. 

TCP/IP:An Introduction to TCP/IP-Basics-IPAddresses-LogicalAddresses- TCP/IP 

Example.ARP-RARP. 

 

 
12 

 
TotalContactHrs 60 

Pedagogy&AssessmentMethods 
 

 

TextBooks 
 

S.NO. AUTHOR TITLEOFTHEBOOK 
PUBLISHER/ 

EDITION 
YEAR OF 

PUBLICATION 

 
1. 

AchyutS.Godbole DataCommunicationsand 
Computer Networks 

TataMc 
GrawHill 

 

2007 

DirectInstructionDigitalPresentation,DigitalAssignments,Seminar,PowerPoint 
Presentation, Online Quiz, Group Talk (APS). 
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ReferenceBooks 
 

S.NO. AUTHOR TITLEOFTHEBOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 
1. 

 

Prakash.C.Gupta 
DataCommunication 
and Computer 
Networks 

PHIPublicaitons, 
SecondEdition 

 

2013 

 

 

2. 

 

BrijendraSingh 
DataCommunication 
and Computer 
Networks 

PHIPublicaitons, 
Fourth Edition 

 

2014 
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Programme 
Code: 

B.Sc ProgrammeTitle: BachelorofScience 
(ComputerScience) 

Course Code: 23UCS2A1 Title: Batch: 2023-2026 

GE II – Allied II: 
DiscreteMathematics 

Semester: II 

Hrs/Week: 4 Tutorial 

Hrs./Sem. 
- Credits: 4 

 

Course Objective 

On successful completion of the course the students are able to understand the concepts and 
principles of relations, functions, fuzzy sets, partial ordering, algebraic structures, mathematical logic, 
and formal languages and graph theory. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeableto 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 Tokeepinmindaboutthefundamentalideasandnotationofdiscrete mathematics 
withexamples 

K1 

CO2 ToUnderstandandevaluatetheconceptsofRelations K2,K5 

CO3 Togettheideaofrelationsanditstypesandfuzzysetsanditsoperations K2 

CO4 Toanalyzetheformallanguagesuchasformationofwordswithexamples 
,groupsandmonoids 

K4 

CO5 ToUnderstandandapplybasicpropertiesofgraphsandtypesofgraphs, and be able 
torelate these to practical examples 

K2,K3 

 
Mapping 

 

POs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P1O PSO1 PSO2 

COs 

CO1 H M H M H H H L M M H M 

CO2 H H H H M L H M M H H H 

CO3 H M H M H H H M M H H M 

CO4 H M H H H M M H H H H H 

CO5 H M H H H M M H H H H H 

H:HighM:MediumL:Low 
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Syllabus 

Units CONTENTS Hours 

UnitI Mathematical logic: Connectives 3 Tautology and contradiction-Equivalence 
of Propositions - Duality law- Normal forms 3 Disjunctive and conjunctive 
normal Forms-PDNF-PCNF3 Worked examples-Predicate calculus 3Quantifiers 
3 Free and bound variables(Definitions only). 

 
11 

UnitII Relations: Types of relations-some operation of relation- Composition of 
Relations 3 Properties of relation-Equivalence Classes-matrix representation of 
relation-WorkedExamples.FuzzySets:Fuzzysets3CrispSets3Overviewof 
operations on fuzzy sets 3 Fuzzy complement 3 Fuzzy union 3 Fuzzy 
Intersection 3 Aggregation operations. 

 
12 

UnitIII Functions: Representation of function-Types of function- Composition of 
functions 3 Inverse of functions-Worked Examples. 
Partial ordering:Hasse diagrams for partial ordering-terminology related to 
posets-Lattice- Properties of Lattices Worked Examples. 

 

13 

UnitIV Algebric Structure: Semigroups & monoids- Homomorphism of semigroups 
and monoids- sub semigroups and submonoids-groups 
Formal languages: Basicdefinitions-phasestructuregrammar-typesof 
phase structure grammar-Worked examples 

 

11 

UnitV Graph Theory: Graph 3Degree of the vertex 3 some special simple graphs- 
Matrix representation of graphs-Paths, Cycles and connectivity- Eulerian 
Graphs - Hamiltonian graphs- Connectedness in directed graphs- Shortest path 
algorithm-Dijkstra9s Algorithm-Worked Examples 

 

 
13 

 TotalHours 60 
 

 

PedagogyandAssessment Methods: 
 

 

TextBooks 
 

S.NO AUTHOR TITLEOFTHEBOOK PUBLISHERS/ 

EDITION 

YEAROF 

PUBICATION 

1 T.Veerarajan Discretemathematics TataMcGraw 
Hill 

2007 

2 GeorgeKlir&TinaA Folger FuzzySets,Uncertainity& 
Information 

Prenticehallof 
India, Eighth 

Edition 

2003 

3 NarasinghDeo Graph theory with 
applicationstoEngineering 
and computer science 

Prenticehall 2008 

Seminar,PowerPointPresentation,ChalkandTalk, Quiz,Assignments, GroupTask 



B.ScComputer Science Effectivefromtheyear2023 onwards 

24 

 

 

 

ReferenceBooks 
 

S.NO AUTHOR TITLEOFTHEBOOK PUBLISHERS/ 

EDITION 

YEAROF 

PUBICATI 
ON 

1 V. Sundaresan, 
K.S.Ganapathi 
Subramanian,K.Ganesan 

DiscreteMathematics A.P.Publications, 
Sirkali 

2006 

2 RaniSironmani FormalLanguages The Christian 
LiteratureSocietry, 

First Edition 

1984 

3 J.P.Tremplay&R. 
Manohar 

DiscreteMathematical 
structures with 
Applicationsto 
ComputerScience 

Tata Mc Graw- 
HillPub.Co.Ltd, 

New Delhi 

2003 
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Programme 
Code: 

B.Sc ProgrammeTitle: BachelorofScience 
(ComputerScience) 

Course Code: 23UCS2A2 Title: Batch: 2023-2026 

GE II – Allied II: 
DiscreteMathematical 
Structures 

Semester: II 

Hrs/Week: 4 Tutorial 

Hrs./Sem. 
- Credits: 4 

 

Course Objective 

On successful completion of the course the students are able to understand the concepts andprinciples 
of relations, functions, set theory, partial ordering, mathematical logic, and formal languages and graph 
theory and trees. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeableto 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 Tokeepinmindaboutthefundamentalideasandnotationofdiscrete mathematics 
with examples 

K1 

CO2 Togettheideaofrelations,typesofrelations andfunctions,typesof functions K2,K5 

CO3 Toanalyzetheformallanguagesuchasformationofwordsandmonoidswith 
examples 

K2 

CO4 Toapplyalgebraicstructures K4 

CO5 To Understand some basic properties of graphs, types of graphs, trees and 
be able to relate these to practical examples 

K2,K3 

 
Mapping 

 

POs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P1O PSO1 PSO2 

COs 

CO1 H M H M H H H L M M H M 

CO2 H H H H M L H M M H H H 

CO3 H M H M H H H M M H H M 

CO4 H M H H H M M H H H H H 

CO5 H M H H H M M H H H H H 

H:HighM:MediumL:Low 
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Syllabus 

Units CONTENTS Hours 

UnitI Set Theory:-Introduction-Set & its Elements-Set Description-Types of sets, 
Venn-Euler Diagrams- Set operations & Laws of set theory-Fundamental 
products-partitions of sets-Minsets- Algebra of sets and Duality- The Inclusion 
and Exclusion principle 

 
11 

UnitII Mathematical logic:3 Introduction- Statements and Notation-Connectives- 
Negation- Conjunction-Disjunction-Statement formulas and Truth tables- 
Conditional and Biconditional-Tautologies, Equivalence of Formulas-Duality 
Law-Tautological Implications-Normal Forms-DNF-CNF-PDNF-PCNF- 
PredicateCalculus-Predicates-Thestatementfunction,variables,and 
Quantifiers-PredicateFormulas-Free and Found Variables-The Universe of 
Discourse. 

 
12 

UnitIII Relations:3Introduction-Cartesian Product of Sets-Binary Relations3Set 
operations on relations-Types of Relations 3 Partial order relations 3 
Equivalencerelation3Compositionofrelations.Functions:3Typesoffunctions 3 
Invertible functions 3 Composition of functions. 

 
13 

UnitIV AlgebricStructure:Semi groups & monoids-Homomorphism of semigroups 
and monoids- sub semigroups and submonoids-groups  
Formal languages: Basic definitions-phase structure grammar-types of phase 
structure grammar-Worked examples 

 
11 

UnitV Graph Theory: 3 Basic concepts of Graph theory-Basic Definitions-Paths, 
Reachability and Connectedness- Matrix Representation of graphs-Trees- 
Storage representation and Manipulation of Graphs- Trees: TheirRepresentation 
and Operations-List structures and Graphs 

 

 
13 

 TotalHours 60 
 

 

PedagogyandAssessment Methods: 
 

 

TextBooks 
 

S.NO AUTHOR TITLEOFTHEBOOK PUBLISHERS/ 

EDITION 

YEAROF 

PUBICATION 

1 J.K.Sharma(UnitI&III) Discretemathematics Macmillan India 
Ltd,Second 

Edition 

2005 

2 J.P.Tremplay & R. 
Manohar(UnitII&V) 

DiscreteMathematical 
structureswithApplications 

to computer Science 

TataMcGraw- 
Hill Companies 

2008 

3 T.Veerarajan(UnitIV) Discretemathematics TataMcGraw 
Hill 

2007 

Seminar,PowerPointPresentation,ChalkandTalk, Quiz,Assignments, GroupTask 
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ReferenceBooks 
 

S.NO AUTHOR TITLEOFTHEBOOK PUBLISHERS/ 

EDITION 

YEAROF 

PUBICATI 
ON 

1 DrM. K. 
Venketaramen, Dr 
N.Sridharan, 
N.Chandarasekaran 

DiscreteMathematics The National 
publishing 
CompanyChennai. 

2006 

2 V. Sundaresan, 
K.S. Ganapathi 
Subramanian, 
K. Ganesan 

DiscreteMathematics A.P.Publications, 
Sirkali 

2006 

3 RaniSironmani FormalLanguages The Christian 
LiteratureSocietry, 
First Edition 

1984 

 

 

 

CourseDesignedby Verifiedby HOD Checkedby Approvedby 

Nameand 

Signature 

Namewith 

Signature 

CDC COE 

Dr.M.Malathi 
 

 

Dr.S.Sharmila 
Signature: 

Name:Dr.R.Manicka 

Chezian 

 

 

Signature: 

Name:Mr.K.Srinivasan 
 

 

 

Signature: 

Name:Dr.R.ManickaChezian 
 

 

 
Signature: 



B.ScComputer Science Effectivefromtheyear2023 onwards 

28 

 

 

 

 

Programme 
Code: 

B.Sc ProgrammeTitle: BachelorofScience 
(ComputerScience) 

Course Code: 23UCS206 Title: Batch: 2023-2026 

CC Lab II:Programming 
LabinDataStructuresusing 
C++ 

Semester: II 

Hrs/Week: 4 Tutorial 
Hrs./Sem. 

- Credits: 2 

 

Course Objective 

The objective of this course is to make the students to write and execute programs in C++ 

tosolveproblemsusingdatastructuressuchasarrays,linkedlists,stacks, queues,treesandbinarysearch trees, 

and also to implement various sorting and searching algorithms. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeableto 
 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 
Toapplythedatastructuressuchasstacks,queuesandtreestosolvevarious computing 
problems 

K3 

CO2 Toanalyzevarioustreetraversalsinabinarysearchtree K4 

CO3 Tovalidatevariouskindsofsearchingandsortingtechniques K5 

Mapping 
 

POs 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H M H M H H H M M L H M 

CO2 H H M H M M H M M L M H 

CO3 M M H H M M H M M L H H 

H:HighM:MediumL:Low 
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Syllabus 

 

Units Contents Hrs 

 
SET A 

 C++Program to implement Stack using array 

 C++ Program to implement Queue using array 

 C++Programtoimplementsinglylinked lists 

 C++Programtoimplementdoublylinkedlists 

 C++ Program to add given two polynomials 

 C++Programtoinsertan element into a binary search tree 

 C++ Program to searcha n element in a binary search tree 

 C++ Program to delete an element from a binary search tree 

 C++Programtosearchforakeyelementinalistofelementsusing 

sequential search 

 

SET B 

 C++Programtoperform pre order traversal in a binary searchtree 

 C++Programtoperform inorder traversal in a binary searchtree 

 C++Programtoperform postorder traversal in a binarysearchtree 

 C++Programtosearchforakeyelementinalistofsortedelements using 

binary search. 

 C++Programtoperform Fibonaccisearch 

 C++Programtoperform Insertionsort 

 C++ProgramtoperformQuicksort 

 C++ProgramtoperformMergesort 

 C++Programtoperform Heapsort 
 

 
INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

60 

TotalContactHrs 60 
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Programme 
Code: 

B.Sc ProgrammeTitle: BachelorofScience 
(ComputerScience) 

Course Code: 23UCS2S2 Title: Batch: 2023-2026 

SECI:NaanMudhalvan: Block 
chain 

Semester: II 

Hrs/Week: 2 Tutorial 
Hrs./Sem. 

- Credits: 2 

CourseObjective 

To impart knowledge on Block chain and Crypto currency and make the students to design, 

build and deploy distributed applications by integrating the ideas from Block chain technology. 

Course Outcomes 

Onthesuccessful completionofthecourse, studentswill beable to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 RememberthebasicsofCryptography. K1 

CO2 UnderstandemergingabstractmodelsforBlockchaintechnology K2 

CO3 Design,build,anddeployadistributed application. K3 

CO4 Analyzethedifferencesbetweenproof-of-workandproof-of-stake 

consensus. 

K4 

CO5 Evaluatesecurity,privacy,andefficiencyofaBlockchainsystem. K5 

Mapping 

 

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO 

CO1 H M M L H M L M H H H L 

CO2 H M H L H M L M H M L L 

CO3 H M H M L M M M M L H M 

CO4 H M M L M M M M L M L L 

CO5 H M M L M M M M L H M L 

H-High;M-Medium;L-Low 
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Syllabus 

Units Contents Hrs 

 

UnitI 

Introducing Blockchain: Beginning at the Beginning: What Blockchains Are - 

What blockchains do - Why blockchains matter - The Structure of Blockchains - 

Blockchain Applications - The Blockchain Life Cycle. Picking a Blockchain - 

WhereBlockchainsAddSubstance-Determiningyourneeds-Definingyour 

goal-ChoosingaSolution-Drawingablockchaindecisiontree -Makingaplan. 

 

 

6 

UnitII Cryptography:TypesofCryptography-UseofCryptographyinBlockchain- 

Hashfunction,DigitalSignature-ECDSA,MemoryHardAlgorithm,Zero Knowledge 

Proof. 

 

6 

UnitIII Basic Distributed Computing & Crypto primitives: Atomic Broadcast, 

Consensus, Byzantine Models of fault tolerance, Hash functions, Puzzle friendly 

Hash,Collisonresistanthash,digitalsignatures,publickeycrypto,verifiable 

randomfunctions,Zero-knowledgesystems. 

 

6 

UnitIV Getting Your Hands onBlockchain - Diving into the Bitcoin Blockchain - 

Creatingyour first Bitcoinwallet - Creating asecondBitcoin wallet - Generating a 

Bitcoin vanity address - Transferring your vanity address - Making an 

entryintotheBitcoinblockchain-ReadingablockchainentryinBitcoin-Using 

SmartContractswithBitcoin-Checkingthestatusofyour contract. 

 

 

6 

UnitV Encountering the Ethereum Blockchain - Exploring the Brief History of 

Ethereum - Ethereum: The Open-Source World Wide Computer - Decentralized 

applications: Welcome to the future - The power of decentralized autonomous 

organizations - Hacking a Blockchain - Understanding smart contracts - 

DiscoveringthecryptocurrencyEther-GettingUpandRunningonEthereum- 

Miningforether -SettingupyourEthereumwallet. 

 

 

6 

 TotalContactHrs 30 

PedagogyandAssessment Methods: 
 

 

TextBooks 
 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS 

\EDITION 

YEAR OF 

PUBLICATION 

1 Tiana laurence Blockchainfor 
dummies 

1st Efotion, John 
Wiley&Sons,Inc 

2017 

2 Arvind Narayanan, 
Joseph Bonneau, 
Edward Felten, 
AndrewMiller,and 
Steven Goldfeder 

Bitcoin and 
Cryptocurrency 
Technologies:A 
Comprehensive 
Introduction 

IllustratedEdition 2016 

Seminar,PowerPointPresentation,ChalkandTalk, Quiz,Assignments, GroupTask 
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ReferenceBooks 
 

 
S.NO 

 
AUTHOR 

TITLE OF 

THEBOOK 

PUBLISHERS 

\EDITION 

YEAR OF 

PUBLICATION 

 

1 

 

Daniel Drescher 

Blockchain Basics: 

A Non-Technical 

Introductionin25 

Steps 

Apress,2ndEdition 2017 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS2VA 
Title Batch: 202332026 

VACI:Cloud 

based Office 

Automation 

Semester: II 

LectureHrs./Week 

or 

Practical 

Hrs./Week 

 
- 

 

Tutorial 

Hrs./Sem. 

 
30 

 

Credits: 

2* 

Course Objective 

To reinforcehuman connectionsis evenmore importantwhen peopleareworkingremotely and 

interactingwith their customers digitally. 

Syllabus 

Programs Hrs 
 

 Calendar:Createandmanageevents 

 Docs: Create and manage comments and actionitems, set preferencesuit 

yourwork style, and use the Google Docs Explore tool. 

 Drive:Organize,protect,andsharefiles. 

 Gmail:Compose,send,andreplytomessages. 

 Meet&Chat:Managevideomeetingsandcollaborateusinginstantmessages 

 Sheets:Createandeditspreadsheetsdirectlyinyourbrowser4noother software is 

required. 

 SheetsAdvancedTopic:Applythemesandconditionalformatting,and use advanced 

formulas and functions 

 Slides: Create and collaborate on professional presentationsforproposals, sales, 

marketing, or training 

 Form:Tocreateonlineformsandsurveyswith multiplequestion types. 

TotalContactHrs 30 

PedagogyandAssessmentMethods: 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS307 
Title Batch: 2023 -2026 

CC V: Java 
Programming 

Semester: III 

LectureHrs./Week 

or 
PracticalHrs./Week 

 

4 
 

TutorialHrs./Sem. - 
 

Credits: 

 

4 

 

CourseObjective 

Theobjectiveofthis courseis to makethe students to understand thevarious features ofJava 
such as Packages, Applets, AWT controls, Stream classes and Files and make the students to 
apply the same for writing the programs. 

CourseOutcomes 

 
Onthesuccessfulcompletionofthecourse,students willbeable to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 To rememberand understand the OOPsconceptssuch asclass,methods, 
inheritance, encapsulation and polymorphism etc. 

K1, K2 

CO2 To understand the differences between application programs andapplets, 
applet life cycle and graphics programming. 

K2 

CO3 ToimplementprogramsusingThread,AppletandAWTcontrols, Swings, 
Beans and Servlets 

K3 

CO4 Toevaluatejavaprogramsusingstreamclassesandfiles. K4 

CO5 Todesignwebpageusing Applets K5 

Mapping 

POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 
COs 

CO1 H H H M H L H M M H M H 

CO2 M M M M M L M M M M M M 

CO3 M M H H H M H H H M H H 

CO4 H H M M H M M H M L M H 

CO5 H M H M M L M M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

JavaEvolution-OverviewofJavaLanguage-Constants,Variables&Datatypes- 

Operators&Expressions-Decisionmaking&branching-Decisionmaking&looping. 

11 

Unit II 
Classes,Objects&methods-Arrays,Strings&Vectors-Interfaces:Multiple 

Inheritance3Packages:Puttingclassestogether-MultithreadedProgramming. 

12 

 

Unit III 

Managing Errors & Exceptions- Applet Programming: Introduction-How Applets 

differ from application-Preparing to Write Applets-Building applet code- Applet 

lifecycle-Creating an Executable Applet - Designing Web page-Applet tag-Adding 

ApplettoHTMLfile-Runningthe Applet-PassingParameterstoApplets- 

GraphicsProgramming. 

 

12 

 

Unit IV 

TheJavaLibrary:StringHandling-Networking-EventHandling-Introducingthe 

AWT:WorkingwithWindows,Frames,Graphics,andText-UsingAWT 

Controls,Layout Managers,andMenus- JDBC. 

 

12 

 

UnitV 

Managing Input/Output in files in Java: Introduction-Concept of Streams-Stream 

Classes-Byte Stream classes-Character Stream Classes-Using Streams-other useful 

I/OClasses-usingtheFileClass-I/OExceptions-CreationofFiles-Reading/Writing 

Characters-Reading/WritingBytes. 

 

13 

 
TotalContactHrs 60 

 

PedagogyandAssessmentMethods: 
 

TextBooks 
 

S.NO. AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

 
1 

 
E.Balagurusamy 

(Unit-I,II,IIIandV) 

 

ProgrammingwithJava 
3 A Primer 

TataMcGrawHill 
Publishing 
CompanyLimited, 
New Delhi, 5th 
Edition. 

 
2019 

 
2 

HerbertSchildt 
(Unit- IV) 

Java:The Complete 
Reference 

ORACLEPress, 
Tenth Edition 2017 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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Reference Books 

 

S.No. 
AUTHOR 

TITLEOFTHE 
PAPER 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1 C.Xavier 
JavaProgramming 
3 A Practical 
Approach 

McGrawHill 
Education 

2011 

 
2 

 
PhilHanna 

The Complete 
ReferenceJSP2.0 

Tata McGraw Hill 
PublishingCompany 
Ltd 

 
2011 

3 K.Somasundram 
Programmingin 
Java2 

JaicoPublishing 
House,Chennai 

2005 

4 
Sagayaraj,Denis, 
Karthik and 
Gajalakshmi 

Java Programming 
for Core and 
AdvancedLearners 

UniversitiesPress 2018 
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ProgrammeCode: B.Sc. 
ProgrammeTitle: BachelorofScience 

(ComputerScience) 

Course Code: 23UCS308 
Title Batch: 2023 -2026 

CC VI: Operating 
SystemConceptsand 
Linux 

Semester: III 

LectureHrs./Week 5 
Tutorial 

Hrs./Sem - Credits: 4 

Course Objective 

Understand the fundamental concepts of operating systems, including process management, 

memory management, and virtual storage management and also learn about the different storage 

management strategies, job and processor scheduling algorithms 

 
Understand the basics of Linux, including the GNU Project and the Free Software Foundation, 

shell programming, and Linux commands and Gain knowledge of processes, threads, and interprocess 

communication and file system permissions. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Developasolidunderstandingofoperatingsystemfundamentals,includingprocess 
concepts,processstatesandtransitions,operationsonprocesses,interrupt processing, and 

real storage management strategies 

K1 

CO2 
Understandstheuseofdifferentprocessschedulingalgorithmandvirtualstorage 
techniques 

K2 

CO3 
ApplytheconceptofDiskPerformanceOptimizationtoimprovesystem 
performanceandcanbeeffectivelynavigateandutilizetheLinuxenvironmentfor 
varioustasks. 

K3 

CO4 
Design,develop,andmanageprocessesandthreads,enabletobuildrobustand 

efficientsoftwaresystems. K4 

CO5 
Evaluatethedifferentmethodsof interprocesscommunicationandimplement secure 
communication and access control mechanisms in software systems. 

K5 

Mapping 

PO/ 

CO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H M H M M M M M M H M 

CO2 M M H M H M H H L M M H 

CO3 M M M H H M M L M L H H 

CO4 H H M H M M M M L M H M 

CO5 M M M H M H M L M M H M 

H-High;M-Medium;L-Low 
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Syllabus 

 

Units Content Hrs 

 

 

UnitI 

OPERATING SYSTEM: What is an Operating System? 3 Process Concepts: 

Definition of Process - Process States - Process States Transition Operations on 
Processes 3 Interrupt Processing 
Storage Management: Real Storage: Real Storage Management Strategies 3 
Contiguous versusNon-contiguous storage allocation 3Single User Contiguous Storage 
allocation- Fixed partition multiprogramming 3 Variable partition multiprogramming. 

 
15 

 

 

 

UnitII 

Virtual Storage: Basic Concepts - Virtual Storage Management Strategies 3 Page
ReplacementStrategies 3 Working Sets 3 Demand Paging 3 Page Size. 
Processor Management: Job and Processor Scheduling: SchedulingLevels-
Preemptive Vs Non-preemptive scheduling 3 Priorities 3 Deadline scheduling 3 FIFO -
Round Robin 3 ShortestJob First 3 Shortest Remaining Time 3 Highest ResponseRation 
Next Scheduling. 

 

 

 
15 

 

Unit III 

Disk Performance Optimization: Operation of moving head disk storage 3 Need for 
disk scheduling 3 Seek Optimization. 

LINUX: What Is Linux? - The GNU Project and the Free Software Foundation - Shell 
Programming: What Is a Shell? - Shell as a Programming Language 3 Linux 

Commands: Basic Commands 3 File Permission Commands 3 Environmental Variable 
Commands - Vi Editing commands 3 User Management Commands 3 Network 
Commands 3 Process Commands. 

 

15 

 

 

UnitIV 

Processes:LookingatProcesses - CreatingProcesses 3Signals-ProcessTermination 3 
Threads: Thread Creation - Thread Cancellation - Synchronization and CriticalSections 
- GNU/Linux Thread Implementation - Processes Vs. Threads 

 

 
15 

 

UnitV 

InterprocessCommunication:Introduction-SharedMemory-ProcessesSemaphores 
- Mapped Memory 3 Pipes 3 Sockets 3 Security: Users and Groups - Process User IDs 
and Process Group IDs - File System Permissions. 

 

15 

 
TotalContactHrs 75 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 H.M.Deitel 
Operating 

Systems 
2ndEdition, 

Perason 
2003 

2 
NeilMatthewRichard 
Stones 

Beginning 
Linux® 

Programming 

4th Edition, 
Wiley 

Publishing,Inc 
2008 

3 
MarkMitchell,Jeffrey 
Oldham,AlexSamuel 

AdvancedLinux 
Programming 

New Riders 
Publishing 

2001 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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ReferenceBooks 
 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
AchyutS. 
Godbole, 

Operating 
systems 

TMH 
2002. 

 

2 

Petersenand 
Richard 

LINUX: The 
Complete 
Reference 

McGraw 
Hill,Sixth 

edition 

2007 
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Programme 

Code: 

B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 
23UCS3A1 Title: Batch: 2023-2026 

GE III – Allied III: 
Computer Based 
OptimizationTechniques 

Semester: III 

LectureHrs/Week: 5 
Tutorial 
Hrs/Sem. 

- Credits: 4 

CourseObjective 

To enable the students to understand and to apply the resource management techniques available in 

OR including linear programming transportation assignment problem, inventory control, queuing theory and 

network problems. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

COStatement Knowledge 
Level 

CO1 Rememberandunderstandtheconceptsofrelations K1,K2 

CO2 Understandtheconceptoftransportation,networking,replacement,etc., K2 

CO3 Applytheappropriateoptimizationtechniques tosolvethecomputerbased business 
problems 

K3,K5 

CO4 Become familiar with, LPP, Hungarian method, Gametheory, Replacement 
problem. 

K4,K5 

CO5 Analyzetheabilityofcriticalthinking,tofindshortesttimeduration K5 

 

Mapping 

POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P1O 

 

PSO1 

 

PSO2 COs 

CO1 H H H M M H H M M M M H 

CO2 H M H H H M M M M H H M 

CO3 M H H M M M M M M H M M 

CO4 H H H H M H M M M M M H 

CO5 H H H H M M M H M M M M 
H-High;M-Medium;L-Low 

 
Syllabus 

 

Units Contents Hrs 

 

UnitI 

Origin and development of OR 3 Applications of OR 3 Linear programming 
problem 3 Mathematical formulation of the problem 3 Graphical Method3 Simplex 
Method. 

 

15 

Unit II TransportationProblem:BalancedTransportationproblemandUn-Balanced 
Transportationproblem-RowMinimum-ColumnMinimum-North-WestCorner- 
Matrix Minima Method-Vogel9s Approximation Methods-U-VMethod for OBFS. 
Assignment Problem: Balanced Assignment Problem and Un-Balanced 
Assignment Problem3 Hungarian method . 

 

15 

Unit III Network Scheduling: Network and Basic components 3 Logical sequencing: 
Formation of a Loop, Dangling, Redundancy-Network Construction- Rules of 
Network construction 3Time calculation in Network-Numbering the events3 
Critical Path Method (CPM)3 PERT Calculations. 

 

15 
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Unit IV ReplacementProblemandSystemReliability: 

Model1:ValueofMoneydoes notchangewithtime. Model 2: 
Value of Money change with time. 
GameandStrategies:Introduction-Two-PersonZero-Sumgames-PureStrategies: 
Maximin-Minimax Principles-Saddle Point and Value of the Game-Rule for 
Determining a Saddle Point- Mixed Strategies: Games without Saddle Points- 2x2 
Rectangular Games. 

 

 
15 

UnitV Sequencing problem: Problems with n jobs and 2 machines 3 Problems with 8n9 
jobs and 8k9 machines. 
Inventorycontrol3Typesofinventory-EconomicOrderQuantity: Model 1: 
EOQ problem with no shortages 
Model 2: EOQ problem with no shortages and several production runs of unequal 
length 
Model3:EOQproblemwithshortages. 

 

 

 
15 

 TotalContact Hrs 75 

PedagogyandAssessmentMethods: 
 

Text Book 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
KantiSwarup,PKGupta, 

ManMohan 

OperationsResearch SultanChandand 

Sons 

2020 

ReferencesBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
S.DharaniVenkatakrishnan OperationsResearch KeerthiPublishing 

P.Ltd 

2015 

2 
PKGupta,ManMohan ProblemsinOperations 

Research 

3rdEdition 2018 

3 G.Srinivasan OperationsResearch: 
principles and 
Applications 

2ndEdition 2017 
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ProgrammeCode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 
23UCS3A2 Title: Batch: 2023-2026 

GE III – Allied III: 
ResourceManagement 
Techniques 

Semester: III 

LectureHrs/Week: 5 
Tutorial 
Hrs/Sem. 

- Credits: 4 

CourseObjective 

Toenhancethestudents9knowledgeindecisionanalysis,sequencingofthejobstobecarriedout based on cost 
optimization, replacement policies and analyze the cases according to their categories. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

COStatement Knowledge 
Level 

CO1 Knowtheprinciplesandapplicationsofinformationtheory K1,K2 

CO2 Tounderstandsequencing,replacementproblems. K2 

CO3 Demonstrateskillstoachievetheirobjectiveusingsequencingmodels. K3,K5 

CO4 Applydecisionmakingunderdifferentbusinessenvironments. K4,K5 

CO5 Determineasolutiontoarectangulargameusingsimplexmethod K5 

 

Mapping 

POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P1O 

 

PSO1 

 

PSO2 COs 

CO1 H H H M M H H M M M M H 

CO2 H M H H H M M M M H H M 

CO3 M H H M M M M M M H M M 

CO4 H H H H M H M M M M M H 

CO5 H H H H M M M H M M M M 
H-High;M-Medium;L-Low 

Syllabus 
 

Units Contents Hrs 

UnitI DecisionAnalysis:DecisionMakingenvironment3Decisionsunderuncertainty3 Decision 
under risk 3 Decision 3Tree Analysis. 

15 

Unit II Sequencing Problems: Introduction-problem ofsequencing -basic terms usedin 
sequencing-processingn-jobsthrough2machines-processingn3jobsthroughk 
machines - processing 2 jobs through k machines (Problems only). 

15 

Unit III Replacement Problems: Introduction - Replacement of equipment / assets that 
deterioratesgradually-replacementofequipmentthatfailssuddenlyand problems. 

15 

Unit IV InformationTheory:Introduction-AmeasureofInformation-AxiomaticApproachto 
Information-Entropy-Theexpectedinformation-Somepropertiesofentropyfunction- Joint 
and conditional entropies. 

15 

UnitV Applications:Generalsolutionof(mxn)rectangulargamesusingsimplexmethod- Reliability 
and system failure rates using replacement problems. 15 

 TotalContactHrs 75 

PedagogyandAssessmentMethods: 
 

DirectInstruction,FlippedClass,DigitalPresentation,Seminar,Quiz,Assignments,GroupTask. 
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TextBooks 

S.NO AUTHOR TITLEOFTHE BOOK PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATI 

ON 

1 
KantiSwarup,PKGupta, 

ManMohan 

OperationsResearch S.Chand & sons 

education 

publications; 

New Delhi 

2014 

ReferencesBooks 

S.NO AUTHOR TITLEOFTHE BOOK PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATI 

ON 

1 
S.DharaniVenkatakrishnan OperationsResearch KeerthiPublishing 

P.Ltd 

2015 

2 
PKGupta,ManMohan ProblemsinOperations 

Research 

3rdEdition 2018 

3 G.Srinivasan OperationsResearch: 
principles and 
Applications 

2ndEdition 2017 
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Programme 
code: 

B.Sc ProgrammeTitle: BachelorofScience 
(Computer Science) 

Course Code: 23UCS309 Title: Batch: 2023-2026 

CCLabIII:Programming 
Labin Java 

Semester: III 

Hrs/Week: 4 Credits: 2 

CourseObjective 
The objective ofthis course isto make the studentsto implement various features of 

JavaprogrammingbyusingJavaSDKenvironmenttocreate,debugandrunJavaprograms. 

 
CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 
ToapplythebasicconceptsofJava suchasclass,methods, constructors, 
arrays and interfaces to solve the problems. K3 

CO2 Toanalyzeprogramsusingmethodoverloading,methodoverriding, 
packages and threads. K4 

CO3 
Tovalidateprogramsusingeventhandling,applets,AWTcontrols andfiles. 

K5 

Mapping 
 

POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 
COs 

CO1 H H H M M M H H H L M M 

CO2 H H M M H H H M M L M H 

CO3 H H M M M M H H H H M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 SET-A 

 Programtosort thegivennamesinalphabeticalorder. 

 Programtodeterminewhethertwostringsareanagramornot. 

 Programtocalculateareaofdifferentshapesusingmethodoverloading. 

 ProgramforcommandlineArgument. 

 Programtoillustratetheuseofsingle inheritance. 

 ProgramtoimplementtheconceptofMultithreading. 

 Programto createanExceptioncalled Payoutofbounds &throwthe 
Exception. 

 Programtodrawsmileyusing Applet. 

 Programtoperformmethodoverriding. 

 ProgramtogetthepartsoftheURLusingnetworkingconcepts. 

 ProgramforKeyEvents. 

 ProgramtocreateThreadbyimplementingRunnableinterface. 

 Programtodrawseveralshapes. 
SET-B 

 ProgramforprocessingBankdetailsusingtheconceptofmultiple 
inheritance using the interfaces. 

 ProgramforEmployeesalarydetailsusingPackages. 

 ProgramtodemonstratethemultipleselectionList-Box. 

 ProgramtocreatemenuBarsandpulldownmenus. 

 ProgramtocreateaframewithfourTextFields,name,street,cityandpincodewith 
suitable Labels. Also add a Button called my details, when the Button is clicked is 
corresponding details to be displayed. 

 Programtocreateaframewiththreetextfieldsforname,ageand 
qualification and a text field for multiple lines for Address. 

 ProgramtoperformarithmeticoperationsusingAWTcontrols. 

 ProgramtodisplaythestudentinformationsystemusingSwing. 

 Programtoextractaportionofcharacterstringandprint theextractedstring. 

 ProgramforMouseEvents. 

 ProgramforprocessingRandomAccess File. 

 Programtocopyonefiletoanotherfile. 

 ProgramforcreatingasimpleJDBCapplication 
INTERNALMARK (20Marks) EXTERNALMARK(30Marks) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 

BachelorofScience 
(ComputerScience) 

Course Code: 23UCS310 
Title Batch: 2023 -2026 

CCLabIV: 
Programming 
Lab inLinux 

Semester: III 

Practical 
Hrs./Week 

4 Tutorial 

Hrs./Sem. 
 

- 
Credits: 2 

 

Course Objective 

The objective of this course is to make effective use of Linux utilities and shell 
scriptinglanguage to solve problems. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 ToDevelopshellscriptsforsimple applications. K3,K4,K5 

CO2 ToDevelopprogramstocreateandmanage processes. K3,K4,K5 

CO3 ToDevelopprogramsfor systemadministration K3,K4,K5 

Mapping 
POs,PSOS 

COs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H H L L H H M L M H H H 

CO2 H H L L H H H L M H H H 

CO3 H H L L H H H L M H H H 

 

H-High;M-Medium;L-Low 
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Syllabus 
 

Content Hrs 

SET A 
 Writeprogramsforvariouscommandslikecat,tail,head,sort,grep,cut,paste,join, etc., 
 Writeprogramsusingfilerelatedcommands. 
 Writeprogramsusingdirectoryrelatedcommands. 
 Writeprogramstocreateuser,groupandassignvariouspermissionstoaccessa directory 
 Writeashellscriptprogramtodisplaylistofuserscurrentlyloggedin&process. 
 Writeashellscriptprogramtodevelopascientificcalculator. 
 WriteashellscripttocomputeGCD&LCMoftwo numbers 
 Writeashellscriptprogramtodisplaytelephonetariffofa customer. 
 Writeashellscriptprogramtosearchwhetherelementispresentisinthelistornot. 
 WriteaShellscriptthatdeletesalllinescontainingaspecifiedwordinoneormorefiles supplied as 

arguments to it. 
SET B 

 Write a shell-script that takes a command line argument and reports on whether it is a directory, 
a file or something else. 

 Writeashellscriptthatdisplaysalistofallfilesinthecurrentdirectorytowhich the 
 userhasread,writeandexecutepermissions 
 Write a shell script program to change the access mode of all the files and directories within the 

specified directory. 
 Writeashellscripttocountnumberoflinesinafilethatdoesnotcontain vowels 
 Writeashellscripttofindthenoofcharacters,wordsandlinesinafile 
 Writeashellscriptprogramtocopycontentsofonefiletoanotherusingcommand line. 
 Writeashellscriptprogramtodisplaytheprocess attributes. 
 Writeashellscriptprogramtochangethepriorityofprocessand terminate. 
 Writeashellscriptprogramtoallowonlyuser1,user2,user3tousecrontab 
 Write a shell script program to create an archive by bundling files and directories together, and 

extract them into a specific directory. 
 

INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

 

 

 

 

 

 

 

 

 

 

 
60 

 

TotalContactHrs 60 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS3N1 
Title: Batch: 2023-2026 

Non-MajorElectivePaper-I: 
Photoshop Lab 

Semester: III 

Hrs/Week: 1 Credits: 2 

CourseObjective 

The objective of this course is to make the students to gain a working knowledge of Photoshop 
and develop their skills in editing and altering photographs for through a basic understanding of the 
toolbar, layers, and the adjustments panel. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 
 

CO 
Number CO Statement 

Knowledge 

Level 

CO1 Toapplythedifferent typeoftoolsavailable inPhotoshoptocreatesimple 
applications. 

K3 

CO2 Tointerpretprogramsusingvariousfilters inPhotoshop K4 

CO3 ToIdentifythebasictoolsandcomponentsofmultimediacomponents. K5 

Syllabus 

Units Contents Hrs 

 SETA 

 ImageMenuusing Photoshop 

 ReducePictureSizeusing Photoshop 

 ReplacecolorinanimageusingPhotoshop 

 Makeasimple bookcoverbyusingbasic functionalitiesusing Photoshop 

 Transfer anobject fromone imageto another and erasebackground using 
Photoshop 

 Addapatternasbackground using Photoshop 
SETB 

 CreateIndiaMapusingPhotoshop 

 Retouching photosusing Photoshop 

 Takealogoandmodifyitusing Photoshop 

 Alteranimageusingfiltersusing Photoshop 

 SpecialEffects-Color inblackandwhiteimageusing Photoshop 

 SpecialEffects-FeatheredPortraits(Softfade)usingPhotoshop 
EXTERNALMARK(50Marks) 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS3N2 
Title: Batch: 2023-2026 

Non-Major Elective Paper-I: 
AdvancedApplicationsinMSExcel 
Lab 

Semester: III 

Hrs/Week: 1 Credits: 2 

CourseObjective 

This course was designed for the intermediate student who has already mastered the 
basicskillsandwants to gain more advanced skills to put to work in a business environment or 
for personal use. 

CourseOutcomes(CO) 

Onthesuccessful completionofthecourse, studentswill beable to 

CO 
Number CO Statement 

Knowledge 

Level 
CO1 Toapplythedifferenttypeoftoolsavailable inPhotoshoptocreatesimple 

applications. 
K3 

CO2 Tointerpretprogramsusingvariousfilters inPhotoshop K4 

CO5 ToIdentifythebasictoolsand componentsofmultimedia components K5 

Syllabus 

Units Contents Hrs 

 SETA 

 Inanewworksheet, createa tableandinsertinformationofstudentdetails. Use 
features of Format Menu. 

 Createemployeetableandcalculatethesalary.Usemathematicalfunctionsfor the 
worksheet. 

 CreateowntemplatesinExcel. 

 Createandusedatavalidationrules. 

 Create,manage,andformatpivottablesandpivotcharts. 

 Createadataandusesumifandcountif formulas 
SETB 

 Createandwritecomplexformulas. 

 CreateanduseIFstatements. 

 Applycustomandprebuiltconditionalformatting. 

 Workwithfunctionstomanipulatestringsoftextanddata. 

 Createchartsinexcel 

 Createadataandusingthat dataperformMatchandindex 

 CreateadataandusingthatdataperformVlookup concept 

EXTERNALMARK(50Marks) 

 

 

 

 

 

 

15 

 

CourseDesignedby VerifiedbyHOD Checkedby Approvedby 

Nameand 

Signature 

NamewithSignature CDC COE 

Dr.M.Malathi 
 

 

Dr.R.Nandhakumar 

Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

Signature: 

Name:Mr.K. 
Srinivasan 

 

 
Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

Signature: 



B.ScComputer Science Effectivefromtheyear2023 onwards 

51 

 

 

 

ProgrammeCode: B.Sc. 
Programme 

Title: 

BachelorofScience 
(ComputerScience) 

Course Code: 23UCS411 
Title Batch: 2023 -2026 

CCVII: 
Python 
Programming 

Semester: IV 

LectureHrs./Week 
 

4 

 

Tutorial 

Hrs./Sem. 

 

- 
 

Credits: 

 
3 

Course Objective 

Onsuccessfulcompletionofthiscoursethestudentsshouldunderstandthe coreprinciplesofthe Python 

Language and use the tools to produce well designed programs in python and create effective GUI 

applications. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 
Toremembertheprinciplesofstructuredprogrammingand tounderstand 
basics of python. K1 

CO2 
Tounderstandthecommonprogrammingidioms:variables,loop, 
branch, subroutine and input/output K2 

CO3 
Todeploytheconceptsof functions,standardlibraries,modular 
programming and the design ofuser interfaces K3 

CO4 
Tofigureoutabilityto analyzeandsolvetheproblemsusingadvanced 
facilities of the Python Language K4 

CO5 
Toevaluatetheobjectorientedfeaturesinpythonusing functions and 
standard libraries. K5 

 
Mapping 

PO/PSO  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO 

CO1 H H H H H M L H H M H H 
CO2 H M H H H L L H L H M H 

CO3 H H H H M M M M M H H H 

CO4 M H M M H L L L L M H M 

CO5 H H M H M M M M M H H M 

H-High;M-Medium;L-Low 
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Syllabus 

Units Content Hrs 

 

UnitI 

BASICS : Python -Variables - Executing Python from the Command Line -Editing 

Python Files - Python Reserved Words - BasicSyntax-Comments - Standard Data 

Types 3 Relational Operators - Logical Operators - Bit Wise Operators - Simple 

Input and Output. 

 
12 

 

UnitII 

CONTROLSTATEMENTS:ControlFlowand Syntax-Indenting-ifstatement3 else 

Statement 3 elif statement 3 conditional expression 3 while statement 3 for 

statement3breakstatement3continuestatement3passstatement3Iteratorsandthe iter( ) 

function- break and continue - for Loop- Lists3 Tuples - Sets3 Dictionaries. 

 

 
12 

 

UnitIII 
FUNCTIONS:Definition 3 calling functions 3 creating functions 3 passing 
functions3MappingFunctionsinaDictionary-Built-inFunctions:apply(),filter(), map( ) 
andreduce( ) 3 Lambda 3 Modules and Files-module-Build-in-Functions. 

 
12 

 

UnitIV 

ERRORHANDLING:RunTimeErrors-ExceptionModel-ExceptionHierarchy 

- Handling Multiple Exceptions - Data Streams - Access Modes Writing - Data to a 

File Reading - Data From a File - Additional File Methods - Using Pipes as Data 

Streams - Handling IO Exceptions - Working with Directories. 

 

 
12 

 

 

 

UnitV 

OBJECT ORIENTED FEATURES: Classes Principles of Object Orientation - 

Creating Classes - Instance Methods - File Organization - Special Methods - Class 

Variables 3 Inheritance 3 Polymorphism - Type Identification - Simple Character 

Matches - Special Characters - Character Classes 3 Quantifiers - Dot Character - 

GreedyMatches 3 Grouping - Matching at Beginning or End - Match Objects 3 

Substituting - Splitting a String - Compiling Regular Expressions. 

 

 

 
12 

 
TotalContactHrs 60 

PedagogyandAssessmentMethods: 
 

Text Books 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 

1 
MarkSummerfield Programming in 

Python 3: A 

Complete 

introductiontothe 

PythonLanguage 

Addison-Wesley 

Professional 

2009 

2 
MartinC.Brown PYTHON:The 

Complete 

Reference‖ 

McGraw-Hill 2001 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,APS 
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ReferenceBooks 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 
AllenB.Downey 

ThinkPython:How to 

Think Like a 

Computer Scientist 

 

Shroff/O8Reilly 
Publishers 

 
2016 

 
2 

GuidovanRossum 

and Fred L. Drake 

Jr 

 
AnIntroductionto 
Python 

 
NetworkTheory 

Ltd 

 
2011 

 
3 

 
WesleyJChun 

CorePython 
Applications 
Programming 

 
PrenticeHall 

 
2012 

 
 

 

CourseDesignedby VerifiedbyHOD Checkedby Approvedby 

Nameand 

Signature 

NamewithSignature CDC COE 

Mr.K.Srinivasan 
 

 

Dr.S.Sharmila 

Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

Signature: 

Name:Mr.K.Srinivasan 
 

 

 
Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

Signature: 



B.ScComputer Science Effectivefromtheyear2023 onwards 
 

 

Programmecode: B.Sc Programme 

Title : 

BachelorofScience 

(ComputerScience) 

CourseCode: 23UCS412 
Title: Batch: 2023-2026 

CC VIII: Relational 
DatabaseManagement 
Systems 

Semester: IV 

Lecture 

Hrs/Week: 

 

4 

Tutorial 
Hrs./ 
Sem. 

 

- 

 

Credits: 

 

3 

Course Objective 

The objective of this course is to make the students to understand and apply the principles of data 

modeling using Entity Relationship and normalization techniques and understand the use of Structured 

Query Language (SQL) and its syntax. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 

CO Statement Knowledge 
Level 

CO1 TorememberthebasicconceptsandapplicationsofdatabasesystemsandSQL. K1 

CO2 
Tounderstandtherelationaldatabasetheory, andbeabletowriterelationalalgebra 
expressions for queries K2 

CO3 
ToapplydesignprinciplesusingtheE‐ Rmethodandnormalizationapproach 

K3 

CO4 
To interpret SQL interface of a relational DBMS package to create, secure, 
populate,maintain,andquerya databaseandPL/SQLprogrammingusingTriggers and 
Cursors. 

K4 

CO5 
Toattaina goodpracticalskillof managingandretrievingof data usingData 
Manipulation Language (DML) K5 

 
Mapping 

PO/ 

CO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H M H M M M M M M H M 

CO2 M M H M H M H H L M M H 

CO3 M M M H H M M L M L H H 

CO4 H H M H M M M M L M H M 

CO5 M M M H M H M L M M H M 

H-High;M-Medium;L-Low 
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Units Content Hrs 

 

 
UnitI 

Database Concepts: A Relational Approach: An Introduction- Relationships- Database 
Management System- The Relational Database Model 3 Integrity Rules 3 Theoretical 
Relational Languages 3 Relational Algebra, Applications of Relational Algebra, Relational 
Calculus. Database Design: Data Modeling 3 Dependency 3 Database Design 3 Entity 3 
Relationship Model 3 DFDDiagrams3 Codd9s Rules for RDBMS. 

 
12 

 
 

 
UnitII 

Normalization:NormalForms(1NF,2NF,3NF,BCNF,4NF)3DependencyDiagrams 3 
Denormalization. 

Oracle SQL: PersonalDatabases-Client/Server Databases- Structured QueryLanguage 
(SQL)-SQL*Plus Commands. 
Oracle Table: Data Definition Language(DDL): Naming rules and conventions-Data 
Types-Constraints-Creating an Oracle Table-Displaying Table Information-Altering, 
Dropping, Renaming a Table-Truncating a Table. 

 
 

 
12 

 
Unit III 

WorkingwithTable:DataManagementandRetrieval:DML3AddinganewRow 
/Record3CustomizedPrompts3Updatingand DeletinganexistingRows/Records3 Retrieving data 
fromtable3 Arithmetic Operations 3 Restricting data with WHERE Clause 3 
Sorting 3 Revisiting substitution variables 3 DEFINE Command 3 CASE structure. Functions 
and Grouping:Built-in functions- Grouping Data. 

 
12 

 

 
UnitIV 

MultipleTables:JoinsandSetOperations:Join3SetOperations. 

PL/SQL:Introduction 3BlockStructure3Comments 3Datatypes–Otherdatatypes 3 
Declaration 3 Assignment Operators. Control Structures and Embedded SQL: 

Control Structures 3 Nested Blocks 3 SQL in PL/SQL 3 Data Manipulation 3 
Transaction Control Statements. 

 

 
12 

 
UnitV 

PL/SQL Cursors and Exceptions: Cursors 3 Implicit & Explicit Cursors and Attributes 3
Cursor FOR Loops 3 SELECT…FOR UPDATE 3 WHERE CRRENT OF Clause 3 
Cursorwith parameters 3 Cursor Variables 3 Exceptions3 Types of Exceptions. PL/SQL 

Composite DataTypes: Records – Tables – arrays. Named Blocks: Procedures – 
Functions – Packages –Triggers –Data Dictionary Views. 

 
12 

 
TotalContactHrs 60 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
NileshShah DatabaseSystems 

using Oracle 

PHI,2ndedition 2004 

2 
DianaLorentz Oracle®Database 

SQL Reference 

ORACLE 2005 

3 
BillPribyl,Steven 

Feuerstein 

OraclePL/SQL 

Programming 

O9ReillyMedia,Inc., 6 
th Edition, 

2014 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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ReferenceBooks 

 

S.No 
 

AUTHOR 
TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 

IvanBayross 

SQL,PL/SQL- 
Theprogramming 
language of 
Oracle 

BPBPublication,3rd 
edition 

 

2010 

 
2 

 
IvanBayross 

Commercial 
Application 
Development 
usingOracle. 

 
BPBPublication 

 
2000 

 
3 GeorgeKoch 

TheComplete 
Reference - 
Oracle8i 

TataMcGrawHill 
publication. 

2000 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

 

Course Code: 
 

23UCS413 

Title Batch: 2023-2026 

CCLabV: 
ProgrammingLab 

in Python 

Semester: IV 

Practical 
Hrs./Week 

 
4 

Pratical 
Hrs./Sem. 

 

- 

 

Credits: 
 

2 

Course Objective 

On successful completion of thecourse thestudentsshouldwritewell-documented 
programs inthe Python language,including use ofthe logicalconstructs ofthat language. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeable to 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 
Toimplement,Interpret,Contrastofvariousoperators. K3 

CO2 
Toreviewand analyzedatabasewithvariables, loop,branch, subroutine, 
and input/output. 

K4 

CO3 
Tovalidatehowdatabasesareintegratedwithcomponents, modular 
programming and the design ofuser interfaces. K5 

 

Mapping 

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO 

CO1 H H M H M M M M M M H M 

CO2 M M H M H M H H L M M H 

CO3 M M M H H M M L M L H H 

H-High;M-Medium;L-Low 
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Syllabus 

 

Units Contents Hrs 

 SETA 

 WriteaPythonProgramtosolvequadratic equation. 

 WriteaPythonProgramtogeneratearandomnumber. 

 WriteaPythonProgrambyimplementingtuples. 

 WriteaPythonProgramforInsertionsort. 

 WriteaPythonProgramtoMakeaSimple Calculator. 

 WriteaPythonProgramtoprinttheelementsofanarrayinreverse order. 

 WriteaPythonProgramusingstringsandtheirbuilt-infunctions. 

 WriteaPythonProgramtofindtheproductoftwo matrices. 

 WriteaPythonProgramthat writesaseriesofrandomnumbersto afile from 

1 to n and display. 

 WriteaPythonProgramusingapply( ), filter(),map( ) andreduce() 

functions. 

SET B 

 WriteaPythonProgramtoconvertlisttodictionary,sortadictionary,and 
Merge two Dictionaries. 

 Writeaprogramforlinear searchandBinarySearch. 

 Writeaprogramto createfile,writethecontent anddisplaythecontentsof File. 

 Writea functioninPythontocountthewords"this"and"these"present ina text 
file 

 WriteafunctioninPythontocount numberofwords,numberofcharacters in a 
File. 

 WriteaGUIprogramthatconvertsCelsiustemperaturesto 
Fahrenheit temperatures. 

 WriteaGUIprogramthatdisplaysyourdetailswhenabutton isclicked. 
 

 Writeaprogramtodeleteorremoveelementsfromalist. 

 WriteaprogramtoslicelistsinPython 

 WriteaProgramtoIllustrateDifferentSet Operations. 

INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

60 

 

CourseDesignedby VerifiedbyHOD Checkedby Approvedby 

Nameand 

Signature 

NamewithSignature CDC COE 

Mr.K.Srinivasan 
 

 

Dr.S.Sharmila 

Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

 

 
Signature: 

Name:Mr.K.Srinivasan 
 

 

 

 

 

Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

 

 
Signature: 

https://www.javatpoint.com/python-quadratic-equation
https://www.javatpoint.com/python-generate-random-number
https://www.javatpoint.com/python-display-multiplication-table
https://www.javatpoint.com/python-find-lcm
https://www.javatpoint.com/python-make-simple-calculator
https://www.javatpoint.com/python-program-to-print-the-elements-of-an-array-in-reverse-order
https://www.javatpoint.com/how-to-convert-list-to-dictionary-in-python
https://www.javatpoint.com/how-to-convert-list-to-dictionary-in-python
https://www.javatpoint.com/how-to-convert-list-to-dictionary-in-python
https://www.javatpoint.com/merge-two-dictionaries-in-python
https://www.javatpoint.com/merge-two-dictionaries-in-python


B.ScComputer Science Effectivefromtheyear2023 onwards 

79 

 

 

 

ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS414 
Title Batch: 2023-2026 

CCLabVI: Semester: IV 
Programming Practical      

Hrs./Week 
3 Tutorial 

Hrs./Sem. 

- 
Lab in 

RDBMS 

 

Credits: 2 

 

CourseObjective 

The objective of this lab is to provide a strong formal foundation in database concepts, 

technologyandpracticetotheparticipants togroomthemintowell-informed databaseapplication 

developers. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 
Toapplythenormalizationtechniquesfordevelopmentofapplication 
software to realisticproblemsandabilitytoformulatequeriesusingSQL 
DML/DDL/DCL commands 

K3 

CO2 
TointerpretSQLinterfaceofarelationalDBMSpackagetocreate, secure, 
populate, maintain, and query a database and PL/SQL programming 
using Triggers and Cursors. 

K4 

CO3 
ToaccessdatastoredinanOracleRelationalDBMS usingOracleSQL, 
PL/SQL 

K5 

Mapping 
 

PO/ 

CO 
PO1 PO2 PS3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H M M H H H M M H H M H 

CO2 H H M M M H H M M M M M 

CO3 M H M H M H H M H M M H 
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Syllabus 
 

Units Contents Hrs 

  

SETA 

 WritetheSQLCommandsforDDL 

 WritetheSQLCommandsforDML 

 WritetheSQLCommandsforTCL 

 WritetheSQLCommandstoperformSQLOperations 

 WritetheSQLCommandsforViews 

 WritetheSQLCommandsforJoins 

 WritetheSQLCommandstoperformSet Operations 

 WritetheSQLCommandsforSubQueries 

 WriteaPl/SqlprogramtoReverseagivennumber 

 WriteaPl/SqlprogramtofindgivennumberisOddOrEven 

 WriteaPl/SqlprogramtodisplayFibonacciSeries 

 WriteaPl/SqlprogramtofindgivennumberisPrimeOrNot 
 

 
SETB 

 ApplyNormalizations(1st,2nd&3rd)tothefollowingtable: 

 

TableName: Users 

Name Company Company_AddressUrl1 Url2Joe

 ABC Work Lane abc.com xyz.com 

Jill XYZ 1 JobStreet abc.com xyz.com 

 SalaryCalculationUsingCursor 

 WriteaPl/Sqlprogramtogenerateallprimenumbersbelow100 

 Writeaprogramtodemonstrate%typeand%rowtypeattributes 

 Createatriggerbefore/afterupdateonemployeetablefor eachrow/statement 

 Createatriggerbefore/afterdeleteonemployeetableforeachrow/statement 

 Createatriggerbefore/afterinsertonemployeetablefor eachrow/statement 

 Createa cursor, which displays all employee numbers and names fromtheEMP 
table 

 Createacursor,whichupdatethesalariesofallemployeesasperthegivendata 

 Createacursor,whichdisplaysnamesofemployeeshavingsalary>50000 

 CursorFor Loop 

 Database Schema for a Employee-pay 
scenarioTables:Employee,department,paydetails,p
ayroll For the above schema, performthe 
following4 

 Createthetableswiththeappropriateintegrityconstraints 

 Insertaround10recordsineachofthetables 

 Listtheemployeedetailsdepartmentwise 

 Listalltheemployeenameswhojoinedafterparticulardate 

 Listthedetailsof employeeswhosebasicsalaryisbetween10,000and20,000 

 Giveacountofhowmanyemployeesareworkingineachdepartment 

 Giveanamesoftheemployeeswhosenetsalary>10,000 

 Listthedetailsforanemployee_id=5 

 Createaviewwhichlistsouttheemp_name,department,basic,deductions, netsalary 

 Createaviewwhichliststheemp_nameandhisnetsalary 

INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 

(Computer Science) 

CourseCode: 23UCS4S1 
Title: Batch: 2023-2026 

SECII:NaanMudhalvan: 
Industry 4.0 

Semester: IV 

Hrs/Week: 2 Credits: 2 

 

Course Objective 

The objective of the course is to develop a wide variety of soft skills starting from 
communication, to working in different environments, learning creative and critical decision 
making, developing awareness of how to work with people and to resolve stress. 

CourseOutcomes (CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 TounderstandtheimportanceofaugmentedrealityinIndustry4.0 with 
real-time 

K1 

CO2 Toimparttheimportance of AItechnologies inassistive technology K2 

CO3 TodiscusstheavailableapplicationsofAIforpromotingearly diagnosis of 
diseases 

K3 

CO4 Tounderstand thevarious AItechnologies K4 

CO5 ToprovideBigData scopeintodifferentapplication areas K5 

 
Mapping 

 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 H M M H H H M M H H M H 

 

CO2 H H M M M H H M M M M M 

 

CO3 
M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

Introduction to Augmented Reality: Augmented reality characteristics- 
History- types -Hardware technology- virtual scenes3 3D objects- 
Technologies used in AR- Real world uses of AR- AR technological 
components-Technology use and integration in industrial settings-Micro learning 
techniques-Virtual Reality-VR technology-VR in Education- Tools available 
for Augmented Reality and Virtual reality. 

 

 

6 

UnitII 

History of AI- AI Environment- Challenges in AI- use of AI 3 Future 
ofAI-AI Environment-AIPoweredtechnologyforaninclusiveworld-AI in 
medicaldiagnosis-EmergingAgriculturalTechnologies-Motivationsto 
develop AI-Based systems for Radiation protection. 

6 

UnitIII 
Machine Learning: Importance of Machine Learning- Types of Machine 
Learning-Machine Learning Algorithm- Machine learning methods- 
Application areas of Machine Learning- Influence of AI and ML in Clinical 
and Genomic Diagnostics. 

 

 

6 

UnitIV 
Big Data Analytics: Data: Terminologies -Data Evolution-Data Formats and
sources-Data Integration Methodologies- Big Data related technologies 3 Big
Data Industry 4.0 Applications 

6 

UnitV 
Big Data for Education 4.0: Education 4.0 in India- Digital Revolution of 
Education 4.0 3Education 4.0 3Requirements of Education 4.0 in Industry- 
Business Analytics- Business Intelligence- Applications of Big Data- BigData 
in Biomedical Research. 

6 

 
TotalContactHrs 30 

PedagogyandAssessment Methods: 

 

Text Books 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

 

 
1. 

 

KalirajP,DeviT, 
(2021) 

Artificial 
Intelligence 
Theory, Models, 
andApplications 

CRCPress,Taylor & 
Francis Group, 
Boca Raton, 

ISBN 
9781032008097 

Auerbach 
Publications. 

ReferenceBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 

 
1. 

Kaliraj,P.Devi,T. BigDataApplications in 
Industry 4.0 

(P.Kaliraj,Ed.) 
(1st ed.). 

Auerbach 
Publication 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,Group Talk(APS) 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 

(Computer Science) 

CourseCode: 23UCS4S2 
Title: Batch: 2023-2026 

SECII:NaanMudhalvan: 
Aptitude for Placements 

Semester: IV 

Hrs/Week: 2 Credits: 2 

 

Course Objective 

The objective of the course is to develop a wide variety of soft skills starting from 
communication, to working in different environments, learning creative and critical decision 
making, developing awareness of how to work with people and to resolve stress. 

CourseOutcomes (CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Torememberthebasic mathematicsandits functions. 
 

K1 

CO2 
Tounderstandthevariousproblemsintherealworldrelated to 
shapes, purchase, sales, interest. 

 
K2 

CO3 Toapplytheskills requiredforvarious problems. 
 

K3 

CO4 
Toanalyzetheillustrationandstepsinvolvedinproblemsolving 
approach. 

 
K4 

CO5 
Tobuildthequantitativeaptitudeskillsforsolvingvarious mathematical 
and application. 

 
K5 

 
Mapping 

 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 H M M H H H M M H H M H 

 

CO2 H H M M M H H M M M M M 

 

CO3 M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

Numeral- Place Value or Local Value of a Digit in a Numeral- Face Value- 

Types 3 Of Numbers- Tests Of - Multiplication By Short Cut Methods 

Divisibility- Basic Formulae-Progression. 

 

 

6 

UnitII 
Time3Speed3Distance3HeightsAndDistances-Races-ProblemsOn Trains3
Boats&Streams-TimeAndWork-RatioProportion-Partnership- 

-Pipes andCisterns -ChainRule-Mixtures& Solutions-Clocks 3 Calendar. 

6 

UnitIII 
LCM AND GCD - Unit digit, Number of zeroes, Factorial notation - Sets- 

Functions Square root, Cube roots, Remainder concepts4Identities- 

Fractions and Decimals, Surds. 

 

 

6 

UnitIV Problems On Ages- Percentage- Profit And Loss- Discount- . SimpleInterest- 

Compound Interest-Installments- Stocks And Shares- TrueDiscount. 
6 

UnitV Logarithms- Linear Equations - Quadratic Equations And In-Equations 

Volume And Surface Area- Permutations And Combinations - Probability 3 

Bar Graphs-Pie Charts-Line Graphs. 

6 

 
TotalContactHrs 30 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

1.  
R.SAgarwal Quantitative 

Aptitude 
S.Chand 

Publications. 

 
2015 

ReferenceBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 
1. 

Abhijit Guha QuantitativeAptitudefor 
Competitive 

Exams 

McGrawhill 
Education,6thedition 

 
2016 

 
2. 

Dilip KumarYugnirmal QuantitativeAptitudefor 

Competitive Exams 

TrailBlazerWinning 
Edge Series 
Publications. 

 
2017 

DirectInstruction,Digital Presentation,DigitalAssignments,OnlineQuiz,Group Talk(APS) 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 
(Computer Science) 

CourseCode: 23UCS4N1 
Title: Batch: 2023-2026 

Non-Major ElectivePaper-II: 
Flash Lab 

Semester: IV 

Hrs/Week: 1 Credits: 2 

CourseObjective 

The objective ofthiscourse isto make the studentsto learn aboutMacromediaFlash and develop their 
skills increating animations and special effects by using the tools. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

COStatement 
Knowledge 

Level 

CO1 ToRemembertheconceptsofanimationwithflashSoftware. K1 

CO2 Tounderstandvariousapplicationsandviewitspresentations. K2 

CO3 ToapplythevarioustoolsavailableinFlashforcreatinganimations. K3 

CO4 Togettheideaabouttimeline, framesandmotiontweens. K4 

CO5 Tovalidatetheanimationsbyrunningthetestmovies. K5 

Syllabus 

Units Contents Hrs 

  
SETA 

 Windmilleffectusingflash 

 DrawingandcreatingtextwitheffectsusingFlash 

 LogousingFlash 

 MovingcarusingFlash 

 EyeballrotationusingFlash 

 GrowingmoonusingFlash. 
SET B 

 RotatingglobeusingFlash 

 FogEffectusing Flash 

 LightningEffectusingFlash 

 AnimatedEffectusingFlash 

 RainingEffect usingFlash 

 BouncingballusingFlash. 

EXTERNALMARK(50Marks) 

 

 

 

 

 

 

 

 

15 

 

 

CourseDesignedby VerifiedbyHOD Checkedby Approvedby 

NameandSignature NamewithSignature CDC COE 

Dr.M.Malathi 
 

 
Dr.S.Sharmila 
Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

Signature: 

Name:Mr.K.Srinivasan 
 

 

Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

Signature: 



B.Sc ComputerScience Effectivefromtheyear2023onwards 

89 

 

 

 

Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 

(Computer Science) 

CourseCode: 23UCS4N2 
Title: Batch: 2023-2026 

Non-Major ElectivePaper-II: 
Internet Applications Lab 

Semester: IV 

Hrs/Week: 1 Credits: 2 

CourseObjective 

Toenablethestudentstoknowhowtoworkwithinternet,theusageofinternetandits applications. 

CourseOutcomes 
Onthesuccessfulcompletionofthecourse,studentswillbeableto 

 

CO Number CO Statement KnowledgeLevel 

CO1 ToKnowaboutbasicofinternet 
K3 

CO2 Toanalyzetheconcept throughonline. 
K4 

CO3 Togetideaaboutonlineapplications. 
K5 

Syllabus 
Contents Hrs 

SETA 

 Downloadainformationabout<PowerofIndianpresident=fromawebsiteby using 
a search engine. 

 Selecttwoelectronicsitemsbye-shopping. 
 Selectmobilephoneitemsbye-shopping. 

 BookOnlinetrainTicketsfromCoimbatoretoChennai. 

 UsingSearchEnginedownloadinformationon<BenefitsofYoga=. 
 Openanemailaccountinyournamesingmail/yahoomail/hotmail. 

 Writee-mailtoPradeepbymarkingablindcopytoPriya. 

 Downloadinformationabout<greatnessofHimalayasfortourisminterest=in 
PowerPoint presentation. 

 Createanelectronic greetingcardwithpersonalremarksandpictures. 

 Createanalbumeditedbyusingonlinephotoeditortools. 

 Createaquestionsandpostit toanyonlineevaluationtooltoconduct atest 

 DownloadinformationaboutgreatnessofHimalayasfortourisminterest. 
SETB 

 Writeacongratulatinglettertoyourfriendonhispromotionusingmail. 

 Download research articles on <Information technology Applications= and save 
as doc. Files. 

 DownloadM.PhilapplicationforminBharathiaruniversity 

 Searchtheinformationabout<PowerPointcreation=inyoutube 

 Downloadpdfabouttheconceptof<Environmentalstudies=. 
 Convert wordtopdfandpdftowordusingonlineconvertor. 

 PayEB-Billthroughonline 

 Createa newvideousingonlinevideoeditingtools 
EXTERNALMARK(50Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS4VA 
Title: Batch: 2023-2026 

VACII:PythonforData 
Analytics 

Semester: IV 

Hrs/semester: 30 Credits: 2* 

CourseObjective 

Tointroducetheconceptsofpython programming constructs 
 

CourseOutcomes (CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 ApplytheconceptofDecisionmakingstatements,loopingconstructs, functions 
forsolving basic programs 

K3 

CO2 AnalyzetheconceptsofLists,tuplesanderrorhandling mechanisms K4 

CO3 Evaluateaprogramincorporatingallthepythonlanguage constructs K5 

Syllabus 

Contents Hrs 
SETA 

 Writeapythonprogramthatdisplaysthefollowinginformation:Yourname, Full 
address Mobile number, College name, Course subjects. 

 Writeapythonprogramtofindthelargestthreeintegersusingif-elseand 
conditional operator 

 Writeapythonprogramthatasksthe usertoenteraseriesofpositive 
numbers(Theusershouldenter anegativenumbertosignaltheendoftheseries) and the 
program should display the numbers in order and their sum. 

SETB 

 Writeapythonprogramtofindtheproduct oftwomatrices[A]mxp and[B]pxr 
 Writerecursive functionsforGCDoftwo integers. 
 Writerecursivefunctionsforthefactorialofpositiveinteger. 
 Writerecursive functionsforFibonacciSequenceuptogivennumbern. 

 Writerecursive functionstodisplayprimenumberfrom2to n. 

 Writeapythonprogramthat writesaseriesofrandomnumberstoafilefrom1 to n 
and display. 

 Writeapythonprogramtosortagivensequence:String,Listand Tuple. 

 

 

 

 

 

 

 

 

30 
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Programmecode: B.Sc Programme 

Title : 

BachelorofScience 

(ComputerScience) 

CourseCode: 23UCS515 
Title: Batch: 2023-2026 

 

CCIX:OpenSource 
Technologies 

Semester: V 

Lecture 

Hrs/Week: 

 
5 

Tutorial 
Hrs./ 
Sem. 

 
- 

 

Credits: 

 
5 

Course Objective 

Onsuccessfulcompletionofthecoursethestudentsareenabling tolearnaboutcreatingdynamic web pages 
using different open source technology like PHP, MYSQL and Apache. 

 
CourseOutcomes (CO) 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 TounderstandPHPfunctionsandarrays K1 

CO2 TorememberPHPbasicsyntaxforvariablestypes,operatorsandflowcontrols K2 

CO3 ToanalyzebasicMySQLcommands K3 

CO4 ToapplyMYSQLcommands tocreateandconnectPHPapplication K4 

CO5 
Toevaluateapplicationaccessingrestrictions,loggingandmonitoringApache 
webserveractivity, optimizing and tuning MYSQL 

K5 

Mapping 
 

POs 

COs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 M H L L M M H L M H L L 

CO2 H H L L M H H L M H L L 

CO3 H H H M H H H M H M H M 

CO4 H H H M H H M H M H H M 

CO5 M H H H H M M M H H H H 

H-High;M-Medium;L-Low. 
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Syllabus 

Units Contents Hrs 

 

UnitI 

PHP Language Structure: The Building Blocks of PHP-Variables-Data Types- 
Operators and Expressions-Constants-Flow Control Functions in PHP-Switching 
Flow-Loops-Code Blocks and Browser Output. 

15 

UnitII 
Working with Functions: What Is a Function?-Calling Functions- Defining a
Function- Returning Values from User-Defined Functions-Variable Scope-Saving
State Between Function Calls with the static Statement-More About Arguments-
Testing for the Existence of a Function. 
Working with Arrays: Arrays:- Creating Arrays-Some Array-Related Constructs
and Functions. 

15 

UnitIII PHP and MySQL Integration. Learning Basic SQL Commands- Learning the
MySQL Data Types-Learning the Table-Creation Syntax-Using the INSERT
Command-Using the SELECT Command-Using WHERE in Your Queries-Selecting
from Multiple Tables-Using the UPDATE Command to Modify Records-Using the
REPLACE Command-Using the DELETE Command-Frequently Used String
Functions in MySQL-Using Date and Time Functions in MySQL. 

15 

UnitIV Using Transactions and Stored Procedures in MySQL: What Are Transactions?-
What Are Stored Procedures?-Interacting with MySQL Using PHP-MySQL or
MySQLi Functions?-Connecting to MySQL with PHP-Working with MySQL Data. 

15 

 

UnitV 

RestrictingAccesstoYourApplications:AuthenticationOverview-
ApacheAuthentication Module Functionality-Using Apache for Access Control-
Combining ApacheAccessMethods-LimitingAccessBasedonHTTPMethods-
Restricting 
AccessBasedonCookieValues.LoggingandMonitoringWebServerActivity- 
StandardApacheAccessLogging,StandardApacheErrorLogging-Managing Apache 
Logs-Logging Custom Information to a Database. Optimizing and Tuning 

MySQL:Buildingan OptimizedPlatform,BenchmarkingYourDatabaseServer- 
MySQLStartupOptions,OptimizingYourTableStructure-OptimizingYour Queries-
Using the FLUSH Command-Using the SHOW Command. 

15 

 
TotalContactHrs 75 

PedagogyandAssessmentMethods 
 

 

TextBooks 
 

S.NO. AUTHOR 
TITLEOFTHE 

BOOK 
PUBLISHER/ 

EDITION 
YEAROF 

PUBLICATION 

1. JulieC.Meloni 
SamsTeach 

YourselfPHP, 
MSQLandApache 

Pearson 
Education,Inc. 

2012 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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ReferenceBooks 
 

S.NO. AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

 
1. 

RobertSheldon,Geoff 
Moes 

Beginning 
MySQL 

Wiley 
Publishing 

2005 

2 
Jason Gerner, 

ElizabethNaramore, 
Professional 

LAMPLinux, 
WileyPublishing 2006 

 MorganL.Owens, Apache, MySQL,   

 MattWarden andPHP5Web 
Development 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 
23UCS516 

Title Batch: 2023 -2026 

CCX:Cyber 
Security 

Semester: V 

LectureHrs./Week 5 TutorialHrs./Sem. - Credits: 5 

Course Objective 

This course provides students with concepts of computer security, cryptography, digital 

money,secureprotocols, detection andothersecurity techniques.Uponthecompletionofthiscourse, 

students should beable to understand, appreciate, employ, design and implement appropriatesecurity 

technologies and policies to protect computers and digital information. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Evaluatethecomputernetworkandinformationsecurityneeds 

ofanorganization. 

K5 

CO2 
Assess cyber security risk management policies in order to 

adequatelyprotectanorganization'scriticalinformationand 

assets. 

K2 

CO3 
Troubleshoot,maintainandupdateanenterprise-level information 

security system. 

K3 

CO4 
Implementcontinuousnetworkmonitoringandprovidereal- 

timesecuritysolutions. 

K4 

CO5 
Formulate,updateandcommunicateshort-andlong-term 

organizational cyber security strategies and policies. 

K5 

Mapping 

POs,PSOs 

 
COs 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H M M H H H M M H H H M 

CO2 M M H H H M M H H H M M 

CO3 H H H H H H H H H H H H 

CO4 H M H H H H M H H H H M 

CO5 M H M H M M H M H M M H 
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Syllabus 
 

Units Contents Hrs 

UnitI 
Introduction: Why Network Security is needed 3 Management principles3
Securityprinciples-Networkmanagement-Securityattacks 3Qualities ofa 
GoodNetwork. OrganizationalPolicy andSecurity:Securitypolicies, 
Standards and Guidelines 3 Information Policy 3 Security Policy - 
PhysicalSecurity3SocialEngineering3SecurityProcedures3Buildinga 
Security Plan. Security Infrastructure: Infrastructure Components 3 Goals 
of SecurityInfrastructure 3 Design Guidelines 3 SecurityModels 

15 

UnitII Cryptography:Terminologyandbackground3DataEncryptionMethods 
3 Cryptographic Algorithms- Secret Key Cryptography - Public key 
cryptography 3 Message Digest 3 Security Mechanisms. Database 
Security: Introduction to Database 3 Characteristics of a Database 
Approach 3 Database Security Issues - Database Security 3 Vendor- 
Specific Security 3 Data Warehouse Control and Security 

 

 

15 

UnitIII Intrusion Detection Systems: What is not ad IDS 3 Infrastructure of IDS 3 
Classification of Intrusion Detection Systems 3 Host-Based IDS 3 
Network-Based IDS - AnomalyVs Signature Detection 3 Manage an IDS 
3 Intrusion Detection Tools 3 IDS Products and Vendors. Network 
Security: Fundamental Concepts 3 Identification and Authentication 3 
Access Control 3 A Model for Network Security 3 Malicious Software 3 
Firewalls 

 

 

 
15 

UnitIV Network Management: Goal of Network Management 3 Network 
Management Standards 3 Network ManagementModel 3 Infrastructure for 
Network Management - Simple Network Management Protocol (SNMP). 
Security Management: Security Plan - Security Analysis - 
ChangeManagement-SystemsSecurityManagement-Protecting 
Storage Media- Exchanges of Information and Software 3 Security 
Requirements of Systems. 

 

 
15 

UnitV Electronic Mail Policy: Electronic Mail 3 What are the E-mail threats that 
organization8sface-WhydoyouneedanE-mailPolicy-Howdoyou createan E-
mailPolicy - PublishingtheE-mailPolicy -UniversityE-mail Policy.Security 
of InternetBanking Systems:Introduction Banking System3
SecurityProblem3MethodologyforSecurityProblem3 
SchematicflowofInternetBanking3Alayeredapproachtosecurity. 

 

 
15 

TotalContactHrs 75 

PedagogyandAssessmentMethods: 
 

TextBook 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 
BrijendraSingh 

NetworkSecurity 

andManagement 

 
PHI  

2007 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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ReferenceBooks 

 

S.NO 
 

AUTHOR 
TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 

1 
 

Rick Howard 
CyberSecurity 

Essentials 

Auerbach 

Publications 

 

2011. 
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ProgrammeCode: B.Sc 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS5E1 
Title Batch: 2023 -2026 

DSEI:Data 
Mining and 

Warehousing 

Semester: V 

LectureHrs./Week 
6 TutorialHrs./Sem. - Credits: 5 

Course Objective 

This course will introduce the concepts of data ware house and data mining, which gives a 
complete description about the principles, used, architectures, applications, design and implementation 
of data mining and data ware housing concepts. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 

Number 
CO Statement 

Knowledge 

Level 

CO1 Toremember thebasicsofdatamininganddatawarehousing K1 

CO2 Tounderstandthemethodologyofdatamininganditsbestpractices K2 

CO3 
Toanalyzehow dataminingfitsinwithdatawarehousing,OLAPaswellas 

Architectureofdatawarehousing. 
K4 

CO4 Toapplydatafordata mining K3 

CO5 Toevaluatedifferentkindsofpatternswithmanydataminingalgorithms K5 

Mapping 

PO/PSO 

 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO1 L H M L M H M M M H M H 
CO2 M H H M M H H M H H M H 

CO3 M H H M H H H M H H H H 
CO4 M H M M H H M H H H H H 

CO5 H H H H H M M H H H H M 

H-High;M-Medium;L-Low 
 

Syllabus 

Units Content Hrs 

 

UnitI 

Introduction:DataMining-AnalyticCustomerRelationshipManagement,What IsData 
Mining?, What Tasks Can Be Performed with Data Mining?, Why Now?, How Data 
Mining Is Being Used Today. 

 
16 

 

 

UnitII 

Data Mining Methodology and Best Practices: The Methodology, Step One: Translate 
theBusiness Problem into aData Mining Problem, Step Two: Select Appropriate Data, 
Step Three: Get to Know the Data, Step Four: Create a Model Set, Step Five: Fix 
Problems withthe Data StepSix: TransformData to Bring Information to the Surface, 
StepSeven:BuildModels,StepEight:AssessModels,StepNine:DeployModels,Step Ten: 
Assess Results, Step Eleven: Begin Again. 

 

 
18 
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Seminar,PowerPoint Presentation,Chalkandtalk,Quiz,Assignments,GroupTask. 

 

 

Unit III 

DataWarehousing,OLAP,andDataMining:The ArchitectureofData,A General 
ArchitectureforDataWarehousing,WhereDoesOLAPFitIn?,What9sinaCube?, Where 
Data Mining Fits in with Data Warehousing. 

 

18 

 

UnitIV 

PreparingDataforMining:WhatDataShouldLookLike,TheCustomerSignature,The 
Columns, Model Roles in Modeling, Variable Measures, Data for Data Mining, The 
Dark Side of Data, Computational Issues. 

 
19 

 

 

UnitV 

Association Pattern Mining: Introduction, The Frequent Pattern Mining Model, The 
Apriori algorithm. Cluster Analysis: Introduction, The K-Means Algorithm. Data 
Classification: Introduction, Decision Trees, Split Criteria, Stopping Criterion and 
Pruning,PracticalIssues.MiningWebData:Introduction,RankingAlgorithms,Page Rank. 

 
19 

 
TotalContactHrs 90 

PedagogyandAssessmentMethods: Text 

Book 

 

 

 

 

 

 

 

 

ReferenceBooks 

 

S.NO 
 

AUTHOR 
 

TITLEOFTHEBOOK 
PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

MargaretH. 
Dunham 

DataminingIntroductoryand Advanced 

Topics 

 

Pearsoneducation 
 

2003 

 

2 
 

C.S.R.Prabhu 

Datawarehousingconcepts, 
techniques, products and a 

applications 

 

PHI 
 

2008 

 

3 
 

ArunK.Pujari DataMiningTechniques 
UniversitiesPress 
(India) Private 

Limited 

 

2008 
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S.NO AUTHOR TITLEOFTHE BOOK 
PUBLISHERS\ 

EDITION 
YEAROF 

PUBLICATION 

 
1 

Michael J.A. 
Berry,Gordon 

S.Linoff 

Data Mining Techniques - For 
Marketing,Sales,andCustomer 

Relationship Management 

WileyPublishing, 
Inc. 

 
2004 

 
2 

CharuC. 
Aggarwal 

 
DataMining:The Textbook 

 
Springer 

 
2015 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS5E2 
Title: Batch: 2023-2026 

DSE I: Data 
Engineeringwith 
Google Cloud 

Semester: V 

Lecture 

Hrs/Week: 
 

6 

Tutorial 

Hrs./ 

Sem. 

 
- 

Credits: 5 

CourseObjective 

Onsuccessfulcompletionofthe coursethe students are enabling to data-drivendecision making by 
collecting, transforming, and publishing data. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Toremember theconceptsofDataandstorage. 

K1 

CO2 Tounderstandtheideaof designingdatamodels K2 

CO3 
ToApplyDataEngineeringConceptsinbuildingDataProcessingSystems 

K3 

CO4 
ToAnalyzetheOperationalzingofDataProcessingSystems. 

K4 

CO5 ToevaluatetheDataProcessingSystem. K5 

 
Mapping 

POs,PSOs 

 
COs 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H H H H H H M H H H H H 

CO2 M H H M M M M H M M M M 

CO3 H M H H M H H H M H M H 

CO4 H H H M H H H M H H H H 

CO5 H H H H H H M H H H H H 

H-High;M-Medium;L-Low. 

Syllabus 

Units Contents Hrs 

UnitI 

Selecting the appropriate storage technologies: Mapping storage systems to
business requirements-Data modeling-Tradeoffs involving latency-throughput,
transactions-Distributed systems-Schema design. Designing data pipelines: Data
publishing and visualization-Batch and streaming data-Online vs. batch predictions
Job automation and orchestration. Designing a data processing solution: Choice 
of infrastructure System availability and fault tolerance-Use of distributed systems-
Capacity planning, Hybrid cloud and edge computing- Architecture options-event
processing. Migrating data warehousing and data processing: Awareness of
current state and how to migrate a design to a future state migrating from 
on-premisestocloudvalidatingamigration. 

 

 

 

 

 

 
18 
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UnitII Building and operationalizing storage systems:Effectiveuseof managed 
services(CloudBigtable,CloudSpanner,CloudSQL,BigQuery,CloudStorage, Cloud 
Datastore, Cloud Memorystore)-Storage costs and performance-Lifecycle 
management of data. Building and operationalizing pipelines: Data cleansing 
Batchandstreaming-TransformationDataacquisitionandimportintegratingwith new 
datasources.Buildingandoperationalizingprocessinginfrastructure: Provisioning 
resources Monitoring pipelines Adjusting pipelines testing and quality control. 

 

 

 

 
18 

Unit III Operationalizing machine learning models: Leveraging pre-built ML models as a
service ML APIs (e.g., Vision API, Speech API)-Customizing ML APIs
(e.g.,AutoML Vision, Auto ML text) Conversational experiences (e.g.,
Dialogflow).Deploying an ML pipeline ingesting appropriate data retraining of
machine learning- models (Cloud Machine Learning Engine, BigQuery ML,
Kubeflow, and Spark ML) Continuous evaluation. Choosing the appropriate

trainingandservinginfrastructure:Distributedvs.singlemachineUseofedge 
computeHardwareaccelerators(e.g.,GPU,TPU). 

 

 

 

 
18 

UnitIV Measuring, monitoring, and troubleshooting machine learning models: Machine
learning terminology (e.g., features, labels, models, regression, classification,
recommendation, supervised and unsupervisedlearning, evaluation metrics)-Impact of
dependencies of machine learning models Common sources of error (e.g.,
assumptions about data) Designing forsecurity and compliance: Identityand access
management (e.g., Cloud IAM)-Data security (encryption, key management)-
Ensuring privacy (e.g., Data Loss Prevention API)Legal compliance (e.g., Health -
Insurance Portability and Accountability Act (HIPAA)-Children's Online Privacy
Protection Act (COPPA)-FedRAMP-General Data Protection Regulation (GDPR)) 

 

 

 
 

 
18 

UnitV 
Ensuring scalability and efficiency: Building and running test suites Pipeline 
monitoring (e.g., Stackdriver)-Assessing-troubleshooting and improving data 
representations and data processing infrastructure-Resizing 
andautoscalingresourcesEnsuringreliabilityandfidelity: 

Performingdatapreparationandquality control (e.g., Cloud Dataprep)-Verification and 
monitoring Planning, executing, and stress testing data recovery (fault tolerance, 
rerunning failed jobs, performing retrospective re-analysis)-Choosing between 
ACID, idempotent, eventually consistent requirements Ensuring flexibility and 

portability: Mapping to current and futurebusiness requirements-Designing for 
dataand applicationportability(e.g., multi-cloud, data residencyrequirements) -
Datastaging-cataloging and discovery. 

 

 

 

 

 
18 

 
TotalContactHrs 90 

PedagogyandAssessmentMethods 
 

TextBooks 

 

S.NO. AUTHOR TITLEOFTHEBOOK 
PUBLISHER 

/ 

EDITION 

YEAROF PUBLICATION 

1. DanSullivan Professional Data 

EngineerStudyGuide 

SYBEX 
Imprint, 

FirstEdition 

2020 

Seminar,PowerPoint Presentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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ReferenceBooks 
 

S.NO. AUTHOR 
TITLEOFTHE 

BOOK 
PUBLISHER/ 

EDITION 
YEAR OF 

PUBLICATION 

 

 

 

 
1. 

 

 

 

 

AlasdairGilchrist 

Google Cloud 
Platform for Data 
Engineering:Learn 
Fundamental to 
advanced data 
Engineering 
concepts and 
techniques using 
30+real-worlduse 
cases 

 

 

 

 
KindleEdition 

 

 

 

 
2019. 

  Data Analytics   

  withGoogleCloud   

 

2 
Laura Lemay, Rafe 

Colburn,JenniferKyrnin 

Platform:Build 
Real time data 
Analyticson 

BPBPublications, 
Kindle Edition 

 

2019. 

  GoogleCloud   

  Platform.   
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS5E3 
Title Batch: 2023 -2026 

DSEI:Mobile 
Application 

Development 

Semester: V 

LectureHrs./Week 6 Tutorial 

Hrs./Sem. 

- 

Credits: 5 

 

Course Objective 

Onsuccessfulcompletionofthe coursethe students can designtheright userinterface of mobile 

application, and develop mobileapplications using various tools and platforms. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

 
CO 

Number 

 
CO Statement 

 
Knowledge 

Level 

 
CO1 

Understandthe fundamentalsandcharacteristicsofmobile 
applicationandapply therightuserinterfacefordesigningmobile 
application 

K2, K3 

 
CO2 ImplementmobileapplicationusingUItoolkitsandframeworks and also 

implement android application with multimedia support 
K3 

 
CO3 Designamobileapplicationthatisawareoftheresource constraints of 

mobile devices. 
K5 

 
CO4 Developwebbasedmobileapplicationthataccessesinternet and 

location data 
K5 

 
CO5 ImplementandroidapplicationtousetelephonyforSMS communication K3 

Mapping 
 

POs, 

PSOs 

 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO1 H H M M H H H M H M M M 

CO2 M H M L H H H M H L H H 

CO3 M H L L M H M M M M H H 
CO4 H H L H H H H M H L H H 

CO5 H H L H H H M L H L H H 

H-High;M-Medium;L-Low 
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Units Content Hrs 

 

UnitI 

INTRODUCTION 
Mobile Applications 3 Characteristics and Benefits 3 Application Model 3
Infrastructure and Managing Resources 3 Mobile Device Profiles 3 Frameworks
and Tools. 

 
18 

UnitII 
USERINTERFACE 
GenericUIDevelopment 3DesigningtheRight UI3Multimodaland MultichannelUI3
GestureBasedUI3ScreenElementsandLayouts3Voice XML 

 
18 

 
UnitIII 

APPLICATIONDESIGN 
Memory Management 3 Design Patterns for Limited Memory 3 Work Flow 
for Application Development 3 Java API 3 Dynamic Linking 3 Plug-ins and 
Rule of Thumb for using DLLs 3 Concurrency and Resource Management. 

 
18 

 

UnitIV 

APPLICATIONDEVELOPMENTI 
Mobile OS: Android, iOS 3 Android Application Architecture 3 Android basic
Components 3 Intents and Services 3 Storing and Retrieving data 3 Packaging and
Deployment 3 Security and Hacking. 

 
18 

 
UnitV 

APPLICATIONDEVELOPMENTII 
Communication via the Web 3 Notification and Alarms 3 Graphics and 
Multimedia:LayerAnimation, Event Handlingand GraphicsServices3 
Telephony 
3LocationBasedServices. 

 
18 

 TotalContactHrs 90 

 
 

 
TextBook 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 
RetoMeier 

Professional 
Android 4 
Application 
Development 

 
Wiley 

 
2012 

 

 
2 

ZigurdMednieks, 
Laird Dornin, 

G. Blake Meike, 
MasumiNakamura 

 
Programming 
Android 

 

 
O9Reilly 

 

 
2012 

 
3 

 
Alasdair Allan 

 
iPhone 
Programming 

 
O9Reilly 

 
2010 
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ReferenceBooks 

 

S.NO 
 

AUTHOR 
TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
Charlie Collins, 
MichaelGalpinand 
Matthias Kappler 

AndroidinPractice DreamTech 2012 

2 
David Mark, Jack 
Nutting,JeffLaMarche 
and Frederic Olsson, 

Beginning iOS 6 
Development: 
ExploringtheiOS 
SDK 

Apress 2013 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS517 
Title: Batch: 2023-2026 

CCLabVII:Programming 
Lab in .NET 

Semester: V 

Hrs/Week: 5 Tutorial 
Hrs./Sem 
. 

- Credits: 2 

CourseObjective 

ThisLabcoursewillhelpstudentstoachievethefollowingobjectives: 
1. Introduceto.NetIDEComponent Framework. 
2. Programmingconceptsin.Net Framework. 
3. CreatingwebsiteusingASP.NetControls. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 
 

 
CO 

Number 

 
CO Statement 

 
Knowledge 

Level 

CO1 ToCreateuserinteractivewebpagesusingASP.Net.K3CO2K4CO3K5 K3 

CO2 ToCreatesimpledatabindingapplicationsusingADO.Netconnectivity K4 

CO3 PerformingDatabaseoperationsforWindowsFormandweb applications. K5 

 

Mapping 
 

POs, 

PSOs 

 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO1 H H M M H H H M H M M M 

CO2 M H M L H H H M H L H H 
CO3 M H L L M H M M M M H H 

H-High;M-Medium;L-Low 
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SETA 

 

 Developaprojectforperformingarithmetic,relationalandlogicaloperators. 

 Developaprojectfordemonstratingpolymorphismabstraction 

 Developaprojectfordemonstratingswitchstatements. 

 Createaformthatisthe mainwindowofaprogramusingwindowclass. 

 Developanapplicationwhichissimilartonotepadusingmenus 

 Developanapplicationforfacilitatingpurchasingorder. 

 Developanapplicationwhichissimilartologinform. 

 Developanapplicationusingtreeviewcontrol 

 Developanapplicationusingfontdialogcontrol 

 Developanapplicationusingcolordialogcontrol. 

 Developanapplicationtodisplaythefileselectedbytheuserinawebbrowsercontrol 

SET B 

 Createaformwhichisdisplaysthegiveninputsintheformofatreeview Structure. 

 Developaprojectforimplementingexceptionhandlinginc#. 

 Developanapplicationforbillingsystemincoffeeshop 

 Developanapplicationforfruitsbilling 

 Developanapplicationusingthedatareadertoreadfroma database. 

 Developaprojectwhichdisplaysthestudentinformationintherelevantfieldsfromthe 
database which already exists. 

 Designanapplicationwithsimplebulletedlistcontrol. 

 Designanapplicationforselectingasingledayinthecalendar control.. 

 Designanapplicationbyusingthenewscrollbarfeaturewiththepanelservercontrol. 

 
INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

TotalHours 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

75 
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ProgrammeCode: B.Sc 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS518 
Title Batch: 2023 -2026 

CCLabVIII: 
ProgrammingLab 
inPHP &MySQL 

Semester: V 

 
PracticalHrs./Week 

 
5 

 
Practical 

Hrs./Sem. 

 
- 

 
Credits: 

 
2 

 
Course Objective 

TolearnaboutcreatingdynamicwebpagesusingdifferentopensourcetechnologylikePHP, MYSQL and 
Apache. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse, studentswillbeableto 

CO 

Number 
CO Statement 

Knowledge 
Level 

CO1 
TorememberPHPbasicsyntaxforvariablestypes,operatorsandflow 

controls 
K1 

CO2 TounderstandPHPfunctionsandarrays K2 

CO3 Toanalyze basicMySQLcommands K4 

CO4 ToapplyMYSQLcommandstocreateandconnect PHPapplication K3 

CO5 
Toevaluateapplication accessingrestrictions,loggingand monitoringApache 

webserveractivity,optimizingandtuningMYSQL 
K5 

Mapping 
 

PO /PSO 

CO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 

CO1 M H L L M M H L M L M L 

CO2 H M L L M H L L M M H L 
CO3 H H H M M M M M L M H M 
CO4 H H H M H H M H M L M M 

CO5 M M H H H M M M M H M M 

H-High;M-Medium;L-Low 
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Units Contents Hrs 

 Set A 

 WriteaPHPprogramtocheckstudent gradebasedonthemarksusing if- else 

statement. 

 WriteaPHPprogramtoconvertastringintouppercase. 

 WriteaPHPprogramtoreversethestring. 

 WriteaPHPprogramtocountthewordsinthestring. 

 WriteaProgramtocreatefollowingpatternwith*usingfor loops. 
 

 
 WriteaPHPprogramusingnestedforloopthatcreatesachessboard. 

 WriteaPHPprogramtofindfactorialofanumberusingrecursivefunction. 

 WriteaPHPprogramforshopping cart. 

 CreateatableandimplementallDCLcommands. 

 Writeaquerytogetthefirst3charactersoffirstnamefromemployeestable 

 WriteaquerytogetuniquedepartmentIDfromemployee table. 

 Writeaqueryto getthefirstname, lastnamewhojoined inthe monthof 
June. 

SetB 

 WriteaPHPprogramforstudentsmarklist preparationusingdatabase 

connection. 

 WriteaPHP programtocheckifapersoniseligibletovoteornot. 

 writeaprograminPHPtoremovespecificelementbyvaluefromanarray using 

PHP program. 

 WriteasimplecalculatorprograminPHPusingswitchcase 

 CreateatableandimplementallDDLCommands. 

 CreateatableandimplementallDMLcommands. 

 WriteaSQLstatementtocreateatablenamedjobsincludingcolumns 

 
 
 
 
 
 
 
 
 
 
 

 
75 
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 job_id,job_title,min_salary,max_salaryandcheckwhetherthemax_salary 

amount exceeding the upper limit 25000. 

 WriteaSQLstatementtocreateatablenamedcountriesincludingcolumns 

country_id,country_nameandregion_idand makesurethatthecountry_id 

column will be a key field which will not contain any duplicate data at the 

time of insertion. 

 Write a SQL statement to increase the minimum and maximum salary of 

PU_CLERKby2000aswellasthesalaryforthoseemployees by20%and 

commission percent by 10. 

 Create salesman table with fields like salesman_id, name, city, commission 

andcreatecusstomertablewithcolumnnameslikecustomer_id,cust_name, city, 

grade, salesman_id. Write a SQL statement to prepare a list with salesman 

name, customer name and their cities for the salesmen and customer who 

belongs to the same city. 

 Create salesman table with fields like salesman_id, name, city, commission 

andcreatecusstomertablewithcolumnnameslikecustomer_id,cust_name, city, 

grade, salesman_id. Write a SQL statement to know which salesman are 

working for which customer. 

 CreateaMYSQLdatabaseforelectricitybillprocessing. 

 Create salesman table with fields like salesman_id, name, city, commission 

andcreatecusstomertablewithcolumnnameslikecustomer_id,cust_name, 

city,grade,salesman_id.Writeaquerytodisplayallsalesmenandcustomer 

located in London. 

. 
INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 

(ComputerScience) 

 
Course Code: 

 
23UCS5S1 

Title Batch: 2023-2026 

SECIII: 
Azure 

Fundamentals 

Semester: 
V 

LectureHrs./Week 
 

3 
Tutorial 

Hrs./Sem. 

 
- 

 
Credits: 

 
2 

 
Course Objective 

Theobjectiveofthecourseistomakethestudentstounderstandthebasicsofcloud computing and explore 
Microsoft Azure Storage services and their functionalities. 

CourseOutcomes (CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Rememberthebasicsofcloud computing. 
 

K1 

CO2 
UnderstandthefundamentalconceptsofAzureVirtual 
Machines. 

 
K2 

CO3 Applyavailabilityoptionsandscalesets forVMs 
 

K3 

CO4 
UtilizeAzureLoadBalancer,ApplicationGateway,andTraffic 
Manager. 

 
K4 

CO5 
ImplementlifecyclemanagementforAzureBlobstorage.  

K5 

Mapping 
 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 
H M M H H H M M H H M H 

 

CO2 
H H M M M H H M M M M M 

 

CO3 
M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

Introduction:Cloudcomputingconcepts-Benefitsandconsiderationsofusing cloud 

services 3 Cloud service types 3 Types of cloud. 

 

9 

UnitII 
Azureservices:AzurearchitecturalComponents-workloadproductsavailablein Azure 

9 

UnitIII 
CoresolutionsandmanagementtoolsinAzure:Coresolutionsavailablein Azure- 

Azure management tools. 
9 

UnitIV 
General security and network security features: Azure security features- Azure 

network security. 

 

9 

UnitV 
Identity, governance, privacy, and compliance features: Azure identity services- 

Azure governance features- Privacy and compliance resources. 9 

 
TotalContactHrs 45 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

1.  

Jim Cheshire 
Exam AZ-900 
MicrosoftAzure 
Fundamentals 

Pearson 
Education, 
2ndEdition 

 

2021 

ReferenceBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

1. RiteshModi Azurefor Architects 
PacktPublishing 

2017 

 
2. 

Chris Hay Azurein Action 
ManningPublications 2011 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,Group Talk(APS) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS5S2 
Title Batch: 2023 -2026 

SECIII:DevOps 
Foundation 

Semester: V 

LectureHrs./Week 

or 
Practical 

Hrs./Week 

 
3 

 

Tutorial 

Hrs./Sem. 

 
- 

 

Credits: 

 
2 

 

Course Objective 

The objective of the course is to provide the principles and practices of DevOps, focusing 
on the integration of development and operations to achieve efficient and collaborative software 
delivery. 

CourseOutcomes (CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Rememberthecoreconcepts and principlesof DevOps 
 

K1 

CO2 
Understandthemechanismstoimprovesoftwarequalityand 
performance 

 
K2 

CO3 ApplyDevOpspracticesandtoolstostreamlinesoftware development 
and deployment processes 

 
K3 

CO4 
Analyzeandevaluatethebenefitsandchallengesofimplementing 
DevOps in organizations 

 
K4 

CO5 
Implementcontinuousintegration,delivery,and deployment 
pipelines 

 
K5 

 
Mapping 

 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 H M M H H H M M H H M H 

 

CO2 
H H M M M H H M M M M M 

 

CO3 
M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

INTRODUCTION: Software Engineering - traditional and Agile process models - 

DevOps-Definition-Practices-DevOpslifecycleprocess-needforDevOps- 

Barriers 

 

9 

UnitII 
DEVOPSPLATFORMANDSERVICES:Cloudasaplatform -IaaS,PaaS,SaaS 

-Virtualization-Containers3SupportingMultipleDataCenters-Operation Services-

Hardwareprovisioning-softwareProvisioning-ITservices-SLA- 

capacityplanning-security-ServiceTransition-ServiceOperationConcepts. 

 

9 

UnitIII 
BUILDING , TESTING AND DEPLOYMENT: Microservices architecture - 

coordination model -building and testing -Deployment pipeline -Developmentand 

Pre-commitTesting-BuildandIntegrationTesting-continuousintegration- 

monitoring-security-ResourcestoBeProtected-Identity Management 

 
9 

UnitIV 
DEVOPSAUTOMATIONTOOLS:InfrastructureAutomation-Configuration 

Management-DeploymentAutomation-PerformanceManagement-Log 

Management-Monitoring 

 

9 

UnitV 
MLOPS:MLOps-Definition-Challenges-DevelopingModels-Deployingto production 

- Model Governance - Real world examples 
9 

 
TotalContactHrs 45 

PedagogyandAssessment Methods: 
 

TextBooks 
 

S.NO. 
 

AUTHOR 
 

TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

1. LenBass,IngoWeber 
and Liming Zhu 

DevOps: A Software 
Architect8sPerspective PearsonEducation 2016 

2 JoakimVerona PracticalDevOps 
PacketPublishing 

2016 

ReferenceBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 
1. 

MarkTreveil,andthe 
Dataiku Team 

IntroducingMLOps O9ReillyMedia 
2020 

 
2. 

ViktorFarcic 
TheDevOps2.1Toolkit: 

Docker Swarm 
PacketPublishing 

2017 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS619 Title Batch: 2023 -2026 

Core XI : R 
Programming 

Semester: VI 

LectureHrs./Week 5 
TutorialHrs./Sem. - Credits: 3 

Course Objective 

Thiscourseislaidtomastertechniqueslikedataexploration,datavisualization,andpredictiveanalytics 

anddescriptive analytics with the help of R language. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Torememberthecoretoprovideaconceptualunderstandingofthebasics 
ofR programming 

K1 

CO2 TounderstandthecommonprogrammingVariableclasses,Dataframes and 
lists 

K2 

CO3 TodeploytheconceptsofReading,creatingandstoringR-CSVfile K3 

CO4 TofigureoutappropriatestatisticaltestsusingR K4 

CO5 Todescribethevariousdatavisualization methods. K5 

Mapping 

POs, PSOs 

COs 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H H H H H H H H H H H H 

CO2 H M H H H M H H M H M H 

CO3 H H H H H H H H H H H H 

CO4 M H M M M H M M H H H M 

CO5 H H M H H H M H H M H M 
H3High;M: MediumL:Low 

Syllabus 
 

Units Contents Hrs 

 

UnitI 

OVERVIEWOFTHERLANGUAGE:Definingthe Rproject,ObtainingR, 
Generating R codes, Scripts, Comments, Text editors for R, Graphical User 
Interfaces (GUIs) for R, Packages. 

15 

Unit II ROBJECTSANDDATASTRUCTURES:Variableclasses,Vectorsand matrices, 
Data frames and lists, Array and Factors. 

15 

Unit III MANIPULATINGOBJECTSINR:Mathematicaloperations,Decision making, 
loops, functions and Strings. 

15 

Unit IV EXPLORATORYDATAANALYSIS:Reading,creatingandstoringR-CSV file, 
Excel File, Binaryfile, XML File - R -Mean, Median, Mode- Regression. 

15 

UnitV GRAPHICALREPRESENTATION:R-PIEchart3Barchart3Boxplots- 
Histograms 3 line graphs - Scatter plots. 

15 

 TotalContactHrs 75 
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PedagogyandAssessmentMethods: 
 

TextBook 

S.NO AUTHOR 
TITLEOFTHE 

BOOK 
PUBLISHERS\ 

EDITION 
YEAR OF 

PUBLICATION 

1 JaredLander Rforeveryone 
PearsonEducation  

2017 

 
2 

 
NormanMatloff 

TheArtofR 
Programming 

 
NoStarchPress 

 
2011 

ReferenceBooks 

 

S.NO 
 

AUTHOR 
TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 
GarrettGrolemund 

Hands on 

Programmingwith 

R 

 
O9ReillyMedia 

2014 

 

2 
NinaZumel&John 

Mount 

Practicaldata 
sciencewithR 

Manning 

Publications 

 

2014 
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Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 
(Computer Science) 

Course Code: 23UCS6E4 
Title: Batch: 2023-2026 

 
DSE-II: Artificial 

IntelligenceandMachine 
learning 

Semester: VI 

LectureHrs./Week 

& 
PracticalHrs./Week 

 
4&2 

Tutorial 

Hrs./ 

Sem. 

 

- 
 

Credits: 

 
5 

CourseObjective 

On successful completion of the course the students are able tounderstand the concepts of 
problemsolving logics, reasoning knowledge, Decision making, Learning with searches and algorithms. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 
Torecallthebasiclogicalsearches,learningalgorithmsand improve 
decisionmakingsystems. K1 

CO2 ToSummarizetheideaaboutknowledgerepresentationandreasoning K2 

CO3 Toillustratenewknowledgewithprobabilisticreasoningsolutions K3 

CO4 ToAnalyzeDecisionmakingsystemanditsdifferentprocess K4 

CO5 
Toevaluatethelearningskillswithmanyobservationsandmachine 
learning algorithms K5 

Mapping 

POs, PSOs 

COs 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H H H H H H H H H H H H 

CO2 H M H H H M H H M H M H 

CO3 H H H H H H H H H H H H 
CO4 M H M M M H M M H H H M 

CO5 H H M H H H M H H M H M 

H3High;M:MediumL: Low 

 

Syllabus 

Units Contents Hrs 

 

UnitI 

INTRODUCTION: The Introduction of AI - The History of AI -Intelligent agents
3 Agent based system. PROBLEM SOLVING: State Space models - Searching for
solution - Uninformed/Blind search - Informed/ Heuristic search 
- A* search - Hill- climbing search - Meta Heuristic: Genetic Algorithm -
Adversary based search : Minimax - Expectimax 3 Alpha Beta pruning 3
Constraint satisfaction problem - Backtracking search 

18 

UnitII 
KNOWLEDGEREPRESENTATIONANDREASONING:Knowledgerepresentation 
- Logics - bivalentlogic - inference -Fuzzy logic:membership- Fuzzy rules and 
reasoning - Fuzzyinference 

18 
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UnitIII UNCERTAINKNOWLEDGEANDPROBABILISTICREASONING:Uncertainty- 
Probabilistic reasoning - Semantics of Bayesian network - Exact inference in 
Bayesian network- Approximate inference in Bayesian network - Probabilistic
reasoning over time 3 Inference in temporal models - Hidden Markov 
Models 3DynamicBayesianNetworks 

18 

UnitIV DECISION-MAKING: Basics of utility theory, Utility functions - Sequential 
decisionproblems -Markovdecisionprocess -Value iteration-Policyiteration 
-DecisionsinMultiagent system: Multiagent decisiontheory- Groupdecision 
making 

18 

UnitV Machine learning: Introduction- Probability distributions: Binary variables, 
Multinomial variables. Neural networks 3feed forward network function-Error 
propagation. Kernel methods- radial bias functionnetworks.Graphicalmodels-
Bayesiannetworks-Discretevariables,linearGaussianmodel.Mixture 
modelsandEM-Kmeansclustering-.Combiningmodels-BoostingAlgorithm. 

18 

 
TotalContactHrs 90 

 

PedagogyandAssessmentMethods: 
 

Text Books 
 

S.NO 

. 

AUTHOR TITLEOFTHE 

BOOK 

PUBLISHER/ 

EDITION 

YEAROF 

PUBLICATION 

1. 
StuartRussellandPeter 
Norvig 

ArtificialIntelligence: 
AModern Approach 

Pearson 
Education 

2014 

2. DavidPoolandAlan 
Mackworth, 

ArtificialIntelligence: 
Foundations of 
Computationalagents 

Cambridge 
UniversityPress, 

2017 

3 ChristopherM.Bishop Pattern Recognition 
andMachineLearning 

Springer 2013. 

ReferenceBooks 
 

S.NO 

. 

AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

 
1 
. 

C.S. 
Krishnamoort 
hy, S.Rajeev 

Artificial 
Intelligence and 
ExpertSystemsfor 
Engineers 

CRC 
Press, 1996 

 
2 
. 

NilsJ. Nilsson The Quest for 
Artificial 
Intelligence: A 
History of Ideas 
andachievements 

Cambridge 
Universitypress 

2010. 

3. 
AlpaydinEthem, Introduction to 

MachineLearning 
Massachusetts 
Institute of 

TechnologyPress, 
2009. 

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(Computer Science) 

Course Code: 23UCS6E5 
Title: Batch: 2023-2026 

DSE-II:Front-End 
Developmentwith 
React 

Semester: VI 

LectureHrs./Week 

& 

PracticalHrs./Week 

 
4&2 

Tutorial 
Hrs./ 
Sem. 

 
- 

 

Credits: 

 
5 

CourseObjective 

On successful completion of the course the studentsare ableto build a real worldapplication along theway 
in plain react without complicated tooling. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 
Toremembertheconceptsoffrontenddesign. 

K1 

CO2 Tounderstandtheideaofdesigningandscriptingweb pages K2 

CO3 
To Apply essential hacks and simple techniques to 
solveReactapplicationdevelopment challenges. 

K3 

CO4 
ToAnalyzethetowieldcomplextopicssuchasWebpackandserver- siderendering.. 

K4 

CO5 
ToLearntomaximizetheperformanceofReactapplications 
. 

K5 

Mapping 

PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 
CO 

CO1 H H H H H H H H H H H H 

CO2 H M H H H M H H M H M H 
CO3 H H H H H H H H H H H H 
CO4 M H M M M H M M H H H M 

CO5 H H M H H H M H H M H M 

H3 High;M-MediumL:Low 
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Syllabus 

Units Contents Hrs 

 

UnitI 
IntroductiontoReact101:Structure-Objective-ReactisComponentbased-Reactis 
declarative-Quick JS version-Classes-Closures-More JavaScript. 

18 

UnitII Settingupreact:Structure-objective-choosingantexteditor-SettingupnNodeand 
NPM-Setting up React projects-JSX-Moving to type script. 

18 

Unit III Components:Structure-Objective-AbouttheComponent-classversusfunctional 
component-Functional Component-Class Component-Life cycle management. 

18 

UnitIV 
Introduction to Next.JS-Structure-Objective-what is Next.JS- Istallation- 
Next.JSdefault-pages-routing-Next.JSComponent-Important ofCSSfiles. 

18 

UnitV 
BleedingedgeReact:Structure-Objective-HowdoesReactwork-Concurrentmode- 
Opting in Concurrent mode-suspense (code fetching)-Suspense(Data fetching). 

18 

 TotalContactHrs 90 

PedagogyandAssessmentMethods: 
 

Text Books 
 

 
S.No. 

 

AUTHOR 
 

TITLEOFTHEBOOK 
PUBLISHER/ 

EDITION 

YEAR OF 
PUBLICAT 

ION 

1. MehulMohan Advanced Web 
Development with 
React:SSRandPWA 
with Next.js using 
Reactwithadvanced 
concepts 

First Edition 2020 

ReferenceBooks 
 

S.NO. AUTHOR TITLEOFTHEBOOK PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1. RobinWieruch The Road to 
LearnReact:YourJour
ney 
toMasterPlainYetPra
gmaticReact.Js 

BPBPublications, 
FirstEdition 

2018. 

2 
CarlosSantana

Roldán 
React 

Cookbook:Created
ynamicweb 

PacktPublishing 
Ltd.,Kindle 
Edition 

2018. 

  appswithReactusing  

  Redux,Webpack,  

Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 

https://www.amazon.in/Robin-Wieruch/e/B07BBS273X?ref=sr_ntt_srch_lnk_1&qid=1621006415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref%3Dsr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-1
https://www.amazon.in/Carlos-Santana-Rold%25C3%25A1n/e/B07HBN2GS2?ref=sr_ntt_srch_lnk_3&qid=1621006415&sr=8-3
https://www.amazon.in/Carlos-Santana-Rold%25C3%25A1n/e/B07HBN2GS2?ref=sr_ntt_srch_lnk_3&qid=1621006415&sr=8-3
https://www.amazon.in/Carlos-Santana-Rold%25C3%25A1n/e/B07HBN2GS2?ref=sr_ntt_srch_lnk_3&qid=1621006415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
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  Node.js,and  

  GraphQL  

https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref%3Dsr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react%2Bjs&qid=1621006415&sprefix=react%2B%2Caps%2C415&sr=8-3
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ProgrammeCode: B.Sc. Programme 

Title: 

BachelorofScience 
(ComputerScience) 

CourseCode: 
 

23UCS6E6 
Title Batch: 

2023-2026 

 

DSEII: 

MongoDB 

Semester: VI 

LectureHrs./Week 

& 

PracticalHrs./Week 

 

4&2 

 

Tutorial 

Hrs./Sem 

 

- 

 

Credits: 5 

 

Course Objective 

TounderstandfundamentalsofNoSQLandapplyMongoDB(NoSQL)forDataAnalysisusing CURDand 
User Management. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 
UnderstandNoSQLdatabaseDesignmultipletables,and using 

group queries. 

K3 

CO2 
Designadatabasebased onadatamodelnormalizationto a 

specified level 

K4 

CO3 
Understandandapplyvariousoperatorsandqueriesin Mongo 

DB 

K3 

CO4 
Developatextprocessingskillsetandabletoapplyin creation of K4,K5 

CO5 
Designasecuredatabaseandanalyzewithsecurityprotocols K4,K6 

Mapping 

 

PO 

/PSO 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO1 H H H L M M M M H M H H 

CO2 H M H L H M M H H M H H 

CO3 H M H L H H M H H L H H 

CO4 H M H L H H M H H H H H 

CO5 H M H L H M H M H H H H 

H-High;M-Medium;L-Low 
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Units Content Hrs 

 
 
 
 

 
UnitI 

NoSQL : Indexing and Hashing 3 Query Processing 3 Transaction Processing 3 
Concurrency Control and Recovery - Advanced Database Concepts and Emerging 
Applications: Distributed Databases 3 Object Oriented Databases - Object Relational 
Databases-DataminingandData Warehousing 3 BigData-BigDatabases-SQL3NoSQL 
Tradeoffs3CAP Theorem3Eventual Consistency - NoSQL3database types 3 Document 
Oriented3Columnar 3Graph3KeyValuePair -NoSQLdatabase, design forperformance 
/qualityparameters,documentsandinformationretrieval. 

 
 
 
 

 
18 

 
 
 

 
UnitII 

MongoDB Introduction : MongoDB- Introduction - MongoDb 3 Need 3 MongoDBVs 
RDBMS 3 MongoDB- Driver Installation 3 Configuration 3 Import and Export 3 
MongoDB Server Configuration - Data Extraction Fundamentals - Intro toTabular Formats 
- Parsing CSV -Parsing XLS with XLRD- Parsing XML - Intro to JSON- 
Getting Data into MongoDB - MongoDB- CURD 3 Database Creation 3 Update 3 Read 3 
Delete 

 
 
 

 
18 

 
 

 
Unit III 

MongoDBOperators:Usingmongoimport-Operatorslike$gt,$lt,$exists,$regex 
-QueryingArraysandusing$inand$allOperators-Changingentries:$update,$set, 
$unset - Data Analysis - Field Queries - Projection Queries- Limiting 3 Sorting - 
Aggregation- Examples ofAggregationFramework-The AggregationPipeline - 
Aggregation Operators: $match, $project, $unwind, $group 

 
 

 
18 

 

 
UnitIV 

Indexes and Advanced MongoDB: Indexes 3 Create 3 Find 3 Drop 3 Backup 3 
MongoDB 3 Relationships 3 Analyzing Queries 3 MongoDB Objectid MapReduce 3 
MongoDB - Text Processing - Regular Expression 3 Case Studies 3 Text processing of 
large datasets, Map Reduce using MongoDB - Data Security3 Performance 3 Data Safety 
3 Resource Utility 3 High 3 Advanced MongoDB: Map Reduce 3 MongoDB - Text 
Processing 

 
 
 
 

18 

 

 
UnitV 

ContemporaryIssues:AvailabilityUserManagement3MongoDbDataReplicationinServers 

3 DataSharding3MongoDBDataSecurity3Performance3 DataSafety3ResourceUtility 

3 HighAvailabilityExpert lectures,onlineseminars-webinars 

 

 
18 

 TotalContactHrs 90 

PedagogyandAssessmentMethods: 
 

 
TextBook 

 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 KristinaChodorow The Definitive 

Guide-MongoDB 

'O'Reilly Media, 

ReillyMedia/3rd 

2013 

2 GuyHarrison 
Next Generation 
Databases: 
NoSQL,NewSQL 
andBig Data 

Apress/2nd 2016 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS) 
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ReferenceBooks 
 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

Shamkant B. 
Navathe,Ramez 
Elamsri 

 
Fundamentals of 
DatabaseSystems", 

Pearson 
Education 
Limited,7th 

 
2017 

 
2 

David Hows , Peter 
Membrey , 
EelcoPlugge,Timm 
Hawkins , 

TheDefinitive 
Guide to 
MongoDB ‖,3 

 
Apress/2nd 

 
2015 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS6E7 
Title: Batch: 2023-2026 

 

DSE-III: 

InformationRetrieval 

Semester: VI 

 

Lecture Hrs/Week: 

 
4&2 

Tutorial 
Hrs./ 
Sem. 

 
- 

 

Credits: 

 
5 

CourseObjective 

Onsuccessfulcompletionofthecoursethestudentsareableto understandtheconceptsofproblem solving 
logics, reasoning knowledge, Decision making, Learning with searches and algorithms. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 ToremembertheconceptsofartificialintelligenceandInformation 
retrievalsystems. 

K1 

CO2 To understand the idea of retrieval models with similarity measures and 
ranking 

K2 

CO3 ToApplyQueriesusingcategorizationandclustering K3 

CO4 ToAnalyzethefilteringtechniquesusingwebsearch. K4 

CO5 Toevaluatetheextractionandintegrationofdatawithmanyapplications. K5 

Mapping 

 

POs,PSO 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO1 H H H L M M M M H M H H 

CO2 H M H L H M M H H M H H 

CO3 H M H L H H M H H L H H 

CO4 H M H L H H M H H H H H 

CO5 H M H L H M H M H H H H 

H-High;M-Medium;L-Low 

Syllabus 

Units Contents Hrs 

 

UnitI 

INTRODUCTION: Overview of IR Systems - Historical Perspectives - Goals of
IR - The impact of the web on IR - The role of artificial intelligence (AI) in IR.
TEXT REPRESENTATION: Statistical Characteristics of Text: Zipf'slaw; 
Porterstemmer;morphology;indextermselection;usingthesauri. 
BasicTokenizing, Indexing: Simple tokenizing, stop-word removal, and 
stemming;inverted indices;DataStructureand File Organization for IR - efficient 
processing 
withsparsevectors. 

18 

Unit II 
RETRIEVALMODELS: SimilarityMeasuresand Ranking -BooleanMatching 3
ExtendedBooleanmodels-Rankedretrieval-VectorSpaceModels-,text- 
similaritymetrics-TF-IDF(termfrequency/inversedocumentfrequency)weighting-
cosinesimilarity,ProbabilisticModels,Evaluationson benchmark textcollections. 

18 
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Unit III QUERYPROCESSING:QueryOperationsandLanguages-Queryexpansion; 
Experimental Evaluation of IR: Performance metrics: recall, precision, and F- 
measure.TEXT CATEGORIZATION AND CLUSTERING: Categorization :Rocchio; 
Naive Bayes, KNN; Clustering: Agglomerative clustering; k-means; Expectation 
Maximization (EM); Dimension Reduction: LSI, PCA 

18 

Unit IV INFORMATION FILTERING TECHNIQUES: Introduction to Information 
Filtering, Relevance Feedback-Applicationsof Information 
Filtering:RECOMMENDER SYSTEMS: Collaborativefiltering and Content-Based 
recommendationof documentsandproducts.WEBSEARCH:IRSystemsandthe 
WWW - Search Engines: Spidering, Meta Crawlers; Link analysis : Hubs and 
Authorities, Google PageRank, Duplicate Detection 

18 

Unit V 
INFORMATION EXTRACTION AND INTEGRATION: Extracting data from 
text; Basic Techniques: NE Recognition, Co-reference Resolution, Relation 
Extraction, Event Extraction; Extracting and Integrating specializedinformationon 
the web, Web Mining and Its Applications. 

18 

 
TotalContactHrs 90 

 
PedagogyandAssessmentMethods: 

 

 
TextBooks 

 

S.NO. AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1. ChristopherD.Manning, 
PrabhakarRaghavanand 
HinrichSchütze 

Introduction to 
InformationRetrieval 

Cambridge 
UniversityPress 

2012. 

2 RicardoBaeza-Yatesand 
Berthier Ribeiro-Neto 

ModernInformation 
Retrieval 

Pearson 
Education, 

2010. 

3 CroftB.,MetzlerD., 
Strohman T 

InformationRetrieval 
in Practice 

Pearson 
Education, 

2010 

ReferenceBooks 
 

S.NO. AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1. 
StephanButtcher,CharlesL. 

A.ClarkeandGordon 
Gormack,. 

Information 
Retrieval 

Implementingand 
EvaluatingSearch 

Engines 

MITPress  
2010. 

2 
FrancescoRicci,LiorRokach, 

BrachaShapira, Paul B. 
Kantor 

Recommender 
Systems 3  

Handbook 
2011. 

3 
AnandRajaramanand 

JeffreyUllman 
MiningMassive 

Data sets  
Cambridge 

UniversityPress, 

2014. 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS) 
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Programmecode: B.Sc Programme 

Title : 

BachelorofScience 

(ComputerScience) 

CourseCode: 23UCS6E8 
Title: Batch: 2023-2026 

DSE-III:HTML, 

JavaScriptand 

JQueryForWeb 

Designing 

Semester: VI 

LectureHrs./Week 

&Practi

calHrs./Week 

 

4&2 

Tutorial 
Hrs./ 
Sem. 

-  

Credits: 

 

5 

Course Objective 

On successful completion of the course the students are able to understand the concepts of 
problem solving logics, reasoning knowledge, Decision making, Learning with searches and 
algorithms. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 Toremembertheconceptsofbasicwebdesigning languages. K1 

CO2 Tounderstandtheideaofdesigningandscriptingwebpages K2 

CO3 ToApplyQueriesusingcategorizationandclustering K3 

CO4 ToAnalyzethevalidationandqueryingtechniquesusing Javascript 
and jQuery. 

K4 

CO5 Toevaluatethewebformsfordifferentapplications. K5 

Mapping 

 

PO 

/PSO 

CO 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO1 H H H L M M M M H M H H 

CO2 H M H L H M M H H M H H 

CO3 H M H L H H M H H L H H 

CO4 H M H L H H M H H H H H 

CO5 H M H L H M H M H H H H 

H-High;M-Medium;L-Low 

Syllabus 

Units Contents Hrs 

 

UnitI 

HTML : Introduction 3 Getting started 3 Creating and saving an HTML
document 3 Document Layout of HTML Page3 HTML elements3 Someother
formatting Styles 3 Hypertext Links.CSS: CSS syntax and Style-Class
Selectors-Id 3Selectors-Cascading-Style attribute-Style Container-CSS
Properties-Color-Font-Text-Border-Element Box- 
PaddingProperty-MarginProperty. 

18 
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UnitII 
HTML Tables and CSS Layout: Table Elements-Formatting a Data Table- 
CSS Pseudo class Selectors- thead and tbody elements-Cell spanning-Web 
Accessibility 3 CSS Display properties with Table values- Links and Images: 
Introduction- a Element- 
Relative URLs-index.html file-webdesign-NavigationwithinaWebpage-CSS for
Links-imgelement. 

18 

Unit III Javascript: Introduction-History of Javascript-Hello World Webpage- 
Buttons-Funtions 3DOMs-Forms and Event Handlers-window object-if 
Statement-Strings-NumbersandInputValidation.Loops-AdditionalControls- 
Manipulating CSS with Javascript. 

18 

UnitIV JSArrays-JSArrayMethods-JSArraySort-JSDate-JSSwitch-JSType 
Conversion-JavaScriptArrays-Math,Number,Dateobjects-Strings-Form 
Validation. 

18 

UnitV 

jQueryOverview-Basics-Selectors-Attributes-jQueryTraversing-Events- 
jQuery Ajax-jQuery UI: Interactions-Widgets-Theming 

18 

 
TotalContactHrs 90 

PedagogyandAssessment Methods: 
 

Text Books 

 

S.NO. AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1. JohnDean Web Programming 
withHTML5,CSS, 

andJavaScript 

Jones&Bartlett 
Learning,Fifth 

Edition 

 
2018 

2 JohnPullock Java Script-A 
BeginnersGuide 

TataMcgrawHill, 
FifthEdition 

2020 

3 JonathanChaffer,Karl 
Swedberg 

jQuery Packt,Fourth 
Edition 2010 

ReferenceBooks 
 

S.NO. AUTHOR TITLEOFTHE 
BOOK 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1.  
JonDuckett 

WebDesignwith 
HTML, CSS, 
JavaScriptand 

jQuerySet 

WileyPublications  
2014. 

2 LauraLemay,RafeColburn, 
Jennifer Kyrnin 

Mastering 
HTML,CSS, 

and JavaScript 
WebPublishing 

BPBPublications 
 

2016. 

3 
MaryDelamater, 
ZukRuvalcaba 

JavaScriptand 
jQuery 

MikeMurachand 
Asscociates Inc. 2020. 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS) 
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ProgrammeCode: B.Sc.CS 
Programme 

Title: 
BachelorofComputerScience 

Course Code: 
 

23UCS6E9 
Title Batch: 2023 -2026 

DSEIII: 
Angularand 

NodeJS 

Semester: VI 

LectureHrs./Week 

& 
PracticalHrs./Week 

4&2 TutorialHrs./Sem. - Credits: 5 

Course Objective 

Abletounderstandthetheoryandpracticalfrontendtoolsofwebfullstackdevelopments:AngularandNodeJS 

CourseOutcomes 

 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 UnderstandClientSideMVCandSPA K2 

CO2 ExploreAngularJSComponentanddevelopanAngularJS K3,K4 

CO3 DevelopanAngularJSSinglePageApplicationfromscratch K3,K6 

CO4 DemonstrateanUnderstandingoftheuseofandNode.jscoremodules K1,K3 

CO5 ApplyMongoDB,Middlewareandmakeconnectivitywithfrontend tools K3,K6 

Mapping 

PO, PSO 

 

COs 

 

PO1 

 

PO2 
 

PO3 

 

PO4 
 

PO5 
 

PO6 

 

PO7 

 

PO8 

 

PO9 
 

PO10 

 

PSO1 

 

PSO2 

CO1 H M H L M M L L M L H H 

CO2 H H H L H H M M H L H H 

CO3 H H H L H H H M H M H H 

CO4 H H H L M M M M H M H H 

CO5 H M H L H H L M H L H H 

H-High;M-Medium;L-Low 
 

Units Content Hrs 

 
UnitI 

AngularJS CoreConcepts: Introduction AngularJS, Advantages ofAngular, AngularJS
MVC ,Introduction to SPA, Setting up the environment, First App using MVC 
architecture, Understanding ng attributes, Expression and Data Binding, Working with 
directives,AngularModules,Controller,ScopeandView,CreateControllerandModule, 
$scopehierarchy 

 
18 
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UnitII 

Filter,FormsandAjax 

Filters-Built-infilters-uppercaseandlowercasefilters,date,currencyandnumber 
formatting,orderBy,filter,customfilter,AngularJSForms3WorkingwithAngularJS 
forms,modelbinding, formcontroller,UsingCSSclasses,formevents,custommodel update 
triggers ,custom validation ,$http service ,Ajax implementation using $http 

 
18 

 

 
Unit III 

DependencyInjection,Services,RoutingandNavigation 
What is dependency injection?, Using dependency injection, Angular JS service 3 
Understanding services , Using built-in service, Creating custom service, Injecting 
dependency in service, Routing 3 What is Routing?, Routing using ngRoute and 
UIRouter,ngViewDirective, Configuring$routeProvider,$stateProvider, Animating 
Angular App 

 

 
18 

 
UnitIV 

Introduction toNode.js 
What isNode.js?, FeaturesofNode.js, SetupDevelopment Environment- Installing 
Node.js,WorkingwithREPL,Node.jsConsole,Node.jsModule,NodePackage 
Manager, Node.js Basics, File System,HTTP and HTTPs, Creating Web Server- 
Handling http request, Node.js Callbacks, Node.js Events 

 
18 

 
UnitV 

DatabaseConnectivity 

Promises,Express.js,DatabaseConnectivity3ConnectingtoRDBMSandNoSQL database, 
Performing CRUD operations 

 
18 

 

TotalContactHrs 90 

PedagogyandAssessmentMethods: 
 

 
Text Book 

S.NO AUTHOR TITLEOFTHEBOOK PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 BradDayley Node.js, MongoDB and 

AngularJS Web Development 

Addison-Wesley 

2ndEdition 

2018 

 

 

ReferenceBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 AdamFreeman ProAngularJS Apress1STEdition 2014 

2 Agus 

Kurniawan 

AngularJSProgramming 

byExample 

PEPress1STEdition 2014 

DirectInstruction,FlippedClass,DigitalPresentation,Seminar,OnlineQuiz,DigitalAssignments, 
Grouptask: APS 
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3 AmosQ.Haviv MEAN Web 

Development 

PacktPublishingLimited 

1STEdition 

2014 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 23UCS620 Title Batch: 2023 -2026 

CCLab IX: 
RProgramming 
Lab 

Semester: VI 

PracticalHrs./Week 
4 

 

TutorialHrs./Sem. 
- 

 

Credits: 

 
2 

 

CourseObjective 

OnsuccessfulcompletionofthecoursethestudentslearnthepracticalaspectsoftheRprogramminglanguage 
 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number CO Statement 

Knowledge 
Level 

CO1 
ToimplementVectorRoperations 

K3 

CO2 
Toreviewandanalyzedataframesand objects 

K4 

CO3 
Tovalidate howBarchartsandPiechartsareimplemented 

K5 

Mapping 

POs, PSOs 

COs 

 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H H M H H H M H M H H M 

CO2 H M M H H M M H M H M M 

CO3 M H H M M H H M H M H H 

H-High;M-Medium;L-Low 
Syllabus 

 
Units Contents Hrs 

 
1. RProgramforVectoroperations. 
2. CreateaR-list. 
3. Implementmatricesaddition,subtractionandMultiplication. 
4. CreateaDataframe. 
5. Createafactorobject. 
6. Importdata,copydatafromCSVfiletoR. 
7. CreateaRprogramfor Meanmedianandmode. 
8. DrawBarchartsand PiechartsinR. 
9. MakevisualrepresentationsofdataforplottingfunctionsinR. 
10. CreateaRprogramforRegressionModel. 
. 

INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

 

 

 

 

 

60 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS621 
Title: Batch: 2023-2026 

CCLabX:Programming Lab 
in Android 

Semester: VI 

Hrs/Week: 5 Tutorial 
Hrs./Sem 
. 

- Credits: 2 

Course Objective 

The objective of this course is to make the students to understand the Android platform's 
organization, patternsand programming mechanisms and be able to use them effectively to develop 
their own Android applications. 

 
CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

 

CO 

Number 

CO 
Statement 

Knowledge 

Level 

CO1 UnderstandAndroidOS,gradle,AndroidStudio K3 

CO2 Designanddevelopanapplicationusing Database K4 
CO3 DevelopUIbasedMobileApplicationusingAndroidStudio K5 

Mapping 

 

POs, PSOs 

 

COs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H H M H L H H M H M H 

CO2 H H M H H H H M M M H H 

CO3 M H H H H H H H H M H H 

H-High;M-Medium;L-Low 
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Syllabus 

 

 SETA 

1. DevelopanapplicationthatusesLayoutManagers. 

2. Developanapplicationthatuseseventlisteners. 

3. DevelopanapplicationthatusesAdapters,Toast. 

4. DevelopanapplicationthatusesSpinner 

5. DesignanandroidapplicationUsingRadiobuttons. 
 

 

SET B 

6. Developanapplicationthatmakesuseofdatabase. 

7. Writeamobileapplicationthatcreatesalarmclock. 
8. DesignanandroidapplicationSendSMS using Intent. 

9. CreateanandroidapplicationusingFragments 

10. Designanandroidapplicationformenu. 

. 

 
INTERNALMARK(20Marks) EXTERNALMARK(30Marks) 

 

. 

TotalHours 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
75 

 

CourseDesigned by VerifiedbyHOD Checkedby Approved 
by 

Nameand Signature Namewith 
Signature 

CDC COE 

Dr.M.Malathi 
 

 

 

 

 

MsM.Dhavapriya 
Signature: 

Name:Dr.R.Manicka 
Chezian 
 

 

 
Signature: 

Name:Mr.K.Srinivasan 
 

 

 

 
Signature: 

Name:Dr.R.Manicka 
Chezian 

 

 

 
Signature: 



B.Sc ComputerScience Effectivefromtheyear2023onwards 

142 

 

 

 

ProgrammeCode: B.Sc. 
Programme 

Title: 

BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS622 
Title Batch: 202332026 

 

Project 

Semester: VI 

LectureHrs./Week 

or 
Practical 

Hrs./Week 

 
- 

 

Tutorial 

Hrs./Sem. 

 
- 

 

Credits: 2 

ComponentsforCIA:25Marks 

 

Criterion Modeof Evaluation Marks Total 

 

 

I 

Synopsis,CompanyProfile,SystemSpecification, 

Existing System, Proposed System 

OR 

(ForAndroidDevelopments) Planning 

Stage 

 

 
05 

 

 

 

 

 
25 

 

 
II 

SupportingDiagramslikesystemflowchart,ER, DFD, 

Usecase andTable Design 

OR 

UIandUXDesignApplication 

Architect and Prototyping 

 
05 

III 
Coding,Inputforms, Outputformat, Testing 

OR 

Development,Testing 

05 

IV PreparationofReport&Submission 10 

 

ComponentsforCEE:75Marks 

 

ComponentsforCEE Marks Total Grand 

Total 

Evaluation  

 

 

 
75 

TitleRelevanceofthe Industry/Institute 10 
 

50 
Technology 10 

DesignandDevelopmentPublishing 10 

Testing, Report 20 

VivaVoce 

ProjectPresentation 10 
25 

Q&A Performance 15 
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COMPUTERSCIENCEPROJECTandVIVAVOCE 

Guidelines 

 

Introduction 

The title of the project work and the organization will be finalized at the end of fifth 

Semester. Each student will be assigned with a Faculty for guidance. The Project work and 

coding will be carried by using the facility of computer science lab as well as in the 

organization. Periodical review will be conducted to monitor the progress of the project 

work. Project report will be prepared and submitted at the end of the semester. External 

examiner appointed by the Controller of Examination will conduct the viva voce 

examination along with respective guide. 

 
AreaofWork 

 WebBasedDevelopment 

 Mobileappdevelopment 

 Websitedevelopment 

 IoTProjects 

 BigDataandDataMiningProjects 

 CloudComputingProjects 

 NetworkingProjects 

 ArtificialIntelligenceandMachine learningProjects 

 DataAnalyticsProjectsusingPython,R,Tableauetc.. 

 SystemSoftware 

 WebSecurityProjects 

 ImageProcessing 
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Methodology 

ArrangementofContents: 

Thesequenceinwhichtheprojectreportmaterialshouldbearrangedandboundas follows: 

1. CoverPage&TitlePage 

2. BonafideCertificates 

3. Declaration 

4. Acknowledgement 

5. Synopsis 

6. TableofContents 

7. Chapters 

8. Appendix 

9. References 
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FormatofTable ofContents  

TABLEOFCONTENTS 

 

ChapterNo. Title PageNo. 

 

i Certificates 

ii Declaration 

iii Acknowledgement 

iv Synopsis 

1. Introduction 

 Introduction 

 Objectiveofthe Project 

 Company Profile 

 System Specification 

 HardwareSpecification 

 SoftwareSpecification 

2 SystemStudy 

 Existing System 

2.1.2 Drawbacks 

 Proposed System 

 Planningand Scheduling 

3 SystemDesign 

 Overviewof theProject 

 Modulesof theProject 

 InputDesignFormat 

 Output Design 

 TableDesign 

 SupportingDiagrams(ER/DFD/UseCase) 

4 ImplementationandTesting 

 4.1 Coding Methods 

4.2 Testing Approach 

4.3 Implementationand Maintenance 

5  ProjectEvaluation 

 5.1 ProjectOutcome 

 5.2 Limitations of the Project 

 5.3 FurtherScopeofthe Project 

6  Conclusion 

7 Appendix 

 SourceCode 

 ScreenshotsandReports 

8 References 
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SizeoftheProject 

 

 
TheProjectReportcontentsshould bemaximumofnotexceeding70pages. 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS6S1 
Title: Batch: 2023-2026 

SEC IV: Naan 
Mudhalvan: 
Programming,Data 
Structures and 
Algorithms using 
Python 

Semester: VI 

PracticalHrs./Week 3 Tutorial 
Hrs./Sem 

- Credits: 2 

 
Course Objective 

Theobjectiveofthiscourseistoenablethestudenttounderstandin-depthdatastructuresandto know how to 
apply them to resolve practical issues using Python. 

 
CourseOutcomes(CO) 

 
Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Rememberthefundamentals ofwriting Python scripts K1 

CO2 UnderstandLists,DictionariesandRegularexpressionsinPython. K2 

CO3 Applylinearand non-lineardatastructuresusing Python K3 

CO4 Analyzesearching and sorting techniques K4 

CO5 Create,runandmanipulatePythonProgramsusingcoredata structures 
like Lists 

K5 

 
Mapping 

 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 
H M M H H H M M H H M H 

 

CO2 
H H M M M H H M M M M M 

 

CO3 
M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

Oops Concepts- class, object, constructors, types of variables, types of methods.

Inheritance: single, multiple, multi-level, hierarchical, hybrid, Polymorphism: with 

functionsandobjects,withclassmethods,withinheritance,Abstraction:abstract 

classes. 

 

 

9 

UnitII 
Data Structures 3 Definition,Linear Data Structures,Non-Linear Data Structures

Python Specific Data Structures: List,Tuples, Set, Dictionaries, Comprehensionsand 

its Types,Strings,slicing. 

9 

UnitIII 
Arrays - Overview, Types of Arrays, Operations on Arrays, Arrays vs List.Searching

-Linear Search and Binary Search. Sorting - Bubble Sort, Selection Sort, Insertion 

Sort, Merge Sort, Quick Sort. 

 

 

9 

UnitIV 
Linked Lists 3 Implementation ofSingly Linked Lists, Doubly Linked Lists, Circular

Linked Lists. Stacks - Overview of Stack, Implementation of Stack (List & Linked 

list),ApplicationsofStack.Queues:OverviewofQueue,Implementationof 

Queue(List&Linkedlist),ApplicationsofQueues,PriorityQueues 

9 

UnitV 
Graphs -Introduction, Directed vs Undirected Graphs, Weighted vs Unweighted 

Graphs, Representations, Breadth First Search, Depth First Search. Trees - Overview

of Trees, Tree Terminology, Binary Trees: Introduction,

Implementation,Applications.TreeTraversals,BinarySearchTrees:Introduction,Impleme

ntation, 

AVLTrees:Introduction,Rotations,Implementation 

9 

 
TotalContactHrs 45 

PedagogyandAssessment 

Methods: 
 

TextBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

 

 
1. 

 

MichaelT. 
Goodrich 

Data structures 
andalgorithmsin 
Python 

Wiley 2013 

2 NarasimhaKarumanchi Data Structures 
andAlgorithmic 
Thinking with 
Python 

Careermonk 
Publications 

2016 

REFERENCEBOOKS 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 

 
1. 

R.NageswaraRao CorePython Programming DreamtechPress 2016 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS) 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 23UCS6S2 
Title: Batch: 2023-2026 

SECIV:NaanMudhalvan: Data 
Science Foundation 

Semester: VI 

PracticalHrs/Week: 3 Tutorial 
Hrs./Sem 

- Credits: 2 

 
Course Objective 

TheObjectiveistoexplore,sortandanalyzemegadatafromvarioussourcesinordertotake advantage of 
them and reach conclusions to optimize business processes or for decision support 

 
CourseOutcomes(CO) 

 
Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Tounderstandtheimportanceofdatascienceandtodiscoverpatterns in 
data. 

K1 

CO2 Tomakes senseofthedata through avariety ofstatistical techniques. K2 

CO3 Todiscuss thedata extraction,wrangling, and pre-processing, K3 

CO4 Tounderstand thevarious ML technologies K4 

CO5 Toexploreandvisualizing data. K5 

 
Mapping 

 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 H M M H H H M M H H M H 

 

CO2 H H M M M H H M M M M M 

 

CO3 M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 

UnitI 

Introduction:Definition-Basicterminologyofdatascience-Needfordata 

science3Componentsofdatascience-Datascienceprocess-DataScience Venn 

Diagram 3Application of Data Science. 

 

 

9 

UnitII 
LifeCycleofDataScience:Discovery-Understandingdata-Data preparation-

Dataanalysis-Modelplanning-Modelbuildinganddeployment 

-Communicationofresults-ChallengesofData Science Technology. 

9 

UnitIII 
Data Analytics: Descriptive 3 Diagnostic 3 Predictive 3 Prescriptive 3 What is

Big data 3 Characteristic of Big Data -Quantitative versus qualitative data-

Structureddata-Semi-structureddata-Unstructureddata3BenefitsofBig 

DataandDataScience. 

 

 

9 

UnitIV 
Machine Learning: What is machine learning - Types of Machine Learning3
Role of Machine learning in the data science process - Machine learning Vs
Data Science. 

9 

UnitV 
ToolsandTechniques:SolvingDataProblemsusingdatascience-Toolsfor 

DataScience-DataVisualization indatascience- Data ScienceJobs Roles. 

9 

 
TotalContactHrs 45 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

 

 
1. 

 

KalirajP,DeviT, 

Artificial 
Intelligence 
Theory, Models, 
andApplications 

CRCPress,Taylor & 
Francis Group, 
Boca Raton, 

2021, ISBN 
9781032008097 

Auerbach 
Publications. 

REFERENCEBOOKS 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 

 
1. 

Kaliraj,P.Devi,T. BigDataApplications in 
Industry 4.0 

(P.Kaliraj,Ed.) 
(1st ed.). 

 

DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,Group Talk(APS) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

CourseCode: 22UCS307 
Title Batch: 2023 -2026 

CC V: Java 
Programming 

Semester: III 

LectureHrs./Week 

or 
PracticalHrs./Week 

 

4 
 

TutorialHrs./Sem. - 
 

Credits: 

 

4 

 

CourseObjective 

Theobjectiveofthis courseis to makethestudents to understand thevarious features ofJava such 
as Packages, Applets, AWT controls, Stream classes and Files and make the students to apply 
the same for writing the programs. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeable to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 To rememberand understand the OOPsconceptssuch asclass,methods, 
inheritance, encapsulation and polymorphism etc. 

K1, K2 

CO2 To understand the differences between application programs andapplets, 
applet life cycle and graphics programming. 

K2 

CO3 ToimplementprogramsusingThread,AppletandAWTcontrols, Swings, 

Beans and Servlets 

K3 

CO4 Toevaluatejavaprogramsusingstreamclassesandfiles. K4 

CO5 Todesignwebpageusing Applets K5 

 
Mapping 

POs  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 
COs 

CO1 H H H M H L H M M H M H 

CO2 M M M M M L M M M M M M 

CO3 M M H H H M H H H M H H 

CO4 H H M M H M M H M L M H 

CO5 H M H M M L M M M M M M 

H-High;M-Medium;L-Low 
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Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 

Syllabus 
 

Units Contents Hrs 

 

UnitI 

JavaEvolution-OverviewofJavaLanguage-Constants,Variables&Datatypes- 

Operators&Expressions-Decisionmaking&branching-Decisionmaking&looping. 

11 

Unit II 
Classes,Objects&methods-Arrays,Strings&Vectors-Interfaces:Multiple 

Inheritance3Packages:Puttingclassestogether-MultithreadedProgramming. 

12 

 

Unit III 

Managing Errors & Exceptions- Applet Programming: Introduction-How Applets 

differ from application-Preparing to Write Applets-Building applet code- Applet 

lifecycle-Creating an Executable Applet - Designing Web page-Applet tag-Adding 

Applet to HTML file-Running the Applet-Passing Parameters to Applets- 

Graphics Programming. 

 

12 

 

Unit IV 

TheJavaLibrary:StringHandling-Networking-Event Handling-Introducingthe 

AWT:Working with Windows, Frames, Graphics,and Text- Using AWT 

Controls, Layout Managers,and Menus- JDBC. 

 

12 

 

UnitV 

Managing Input/Output in files in Java: Introduction-Concept of Streams-Stream 

Classes-Byte Stream classes-Character Stream Classes-Using Streams-other useful 

I/OClasses-usingtheFileClass-I/OExceptions-CreationofFiles-Reading/Writing 

Characters-Reading/Writing Bytes. 

 

13 

 
TotalContactHrs 60 

 

PedagogyandAssessmentMethods: 
 

TextBooks 
 

S.NO. AUTHOR TITLEOFTHE 

BOOK 
PUBLISHER/ 

EDITION 
YEAR OF 
PUBLICATION 

 
1 

 
E.Balagurusamy 

(Unit-I,II,IIIandV) 

 

ProgrammingwithJava 

3 A Primer 

TataMcGrawHill 

Publishing 

CompanyLimited, 

New Delhi, 5th 

Edition. 

 
2019 

 
2 

HerbertSchildt 

(Unit- IV) 
Java:The Complete 

Reference 

ORACLEPress, 

Tenth Edition 2017 
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Reference Books 

 

S.No. 
AUTHOR 

TITLEOFTHE 
PAPER 

PUBLISHER/ 
EDITION 

YEAR OF 
PUBLICATION 

1 C.Xavier 
JavaProgramming 
3 A Practical 

Approach 

McGrawHill 
Education 

2011 

 
2 

 
PhilHanna 

The Complete 

ReferenceJSP2.0 
Tata McGraw Hill 

PublishingCompany 

Ltd 

 
2011 

3 K.Somasundram 
Programmingin 
Java2 

JaicoPublishing 
House,Chennai 

2005 

4 
Sagayaraj,Denis, 

Karthik and 

Gajalakshmi 

Java Programming 
for Core and 

AdvancedLearners 

UniversitiesPress 2018 
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ProgrammeCode: B.Sc. 
ProgrammeTitle: BachelorofScience 

(ComputerScience) 

Course Code: 22UCS308 
Title Batch: 2023 -2026 

CC VI: Operating 

System Concepts and 

Linux 

Semester: III 

LectureHrs./Week 5 
Tutorial 

Hrs./Sem - Credits: 4 

Course Objective 

Understand the fundamental concepts of operating systems, including process management, 

memory management, and virtual storage management and also learn about the different storage 

management strategies, job and processor scheduling algorithms 

 

Understand the basics of Linux, including the GNU Project and the Free Software Foundation, 

shell programming, and Linux commands and Gain knowledge of processes, threads, and interprocess 

communication and file system permissions. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Developasolidunderstandingofoperatingsystemfundamentals,includingprocess 

concepts,processstatesandtransitions,operationsonprocesses,interrupt processing, and 

real storage management strategies 

K1 

CO2 
Understandstheuseofdifferentprocessschedulingalgorithmandvirtualstorage 

techniques 
K2 

CO3 
ApplytheconceptofDiskPerformanceOptimizationtoimprovesystem 

performanceandcanbeeffectivelynavigateandutilizetheLinuxenvironmentfor 
varioustasks. 

K3 

CO4 
Design,develop,andmanageprocessesandthreads,enabletobuildrobustand 

efficientsoftwaresystems. K4 

CO5 
Evaluatethedifferentmethodsofinterprocesscommunication andimplement secure 
communication and access control mechanisms in software systems. 

K5 

Mapping 

PO/ 

CO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H M H M M M M M M H M 

CO2 M M H M H M H H L M M H 

CO3 M M M H H M M L M L H H 

CO4 H H M H M M M M L M H M 

CO5 M M M H M H M L M M H M 

H-High;M-Medium;L-Low 
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Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 

 

Syllabus 

 

Units Content Hrs 

 

 

UnitI 

OPERATING SYSTEM: What is an Operating System? 3 Process Concepts: 

Definition of Process - Process States - Process States Transition Operations on 

Processes 3 Interrupt Processing 

Storage Management: Real Storage: Real Storage Management Strategies 3 

Contiguous versusNon-contiguous storage allocation 3Single User Contiguous Storage 

allocation- Fixed partition multiprogramming 3 Variable partition multiprogramming. 

 
15 

 

 

 

UnitII 

Virtual Storage: Basic Concepts - Virtual Storage Management Strategies 3 Page
Replacement Strategies 3 Working Sets 3 Demand Paging 3 Page Size. 

Processor Management: Job and Processor Scheduling: SchedulingLevels-

Preemptive Vs Non-preemptive scheduling 3 Priorities 3 Deadline scheduling 3 FIFO -

Round Robin 3 ShortestJob First 3 Shortest Remaining Time 3 Highest Response Ration 

Next Scheduling. 

 

 

 
15 

 

Unit III 

Disk Performance Optimization: Operation of moving head disk storage 3 Need for 

disk scheduling 3 Seek Optimization. 

LINUX: What Is Linux? - The GNU Project and the Free Software Foundation - Shell 

Programming: What Is a Shell? - Shell as a Programming Language 3 Linux 

Commands: Basic Commands 3 File Permission Commands 3 Environmental Variable 

Commands - Vi Editing commands 3 User Management Commands 3 Network 

Commands 3 Process Commands. 

 

15 

 

 

UnitIV 

Processes: Looking at Processes 3 Creating Processes 3Signals-Process Termination 3 

Threads: Thread Creation - Thread Cancellation - Synchronization and Critical 

Sections - GNU/Linux Thread Implementation - Processes Vs. Threads 

 

 
15 

 

UnitV 

InterprocessCommunication:Introduction-Shared Memory-Processes Semaphores 

- Mapped Memory 3 Pipes 3 Sockets 3 Security: Users and Groups - Process User IDs 

and Process Group IDs - File System Permissions. 

 

15 

 
TotalContactHrs 75 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 H.M.Deitel 
Operating 

Systems 

2ndEdition, 

Perason 
2003 

2 
NeilMatthewRichard 
Stones 

Beginning 
Linux® 

Programming 

4th Edition, 
Wiley 

Publishing,Inc 

2008 

3 
MarkMitchell,Jeffrey 
Oldham,AlexSamuel 

AdvancedLinux 

Programming 

New Riders 

Publishing 
2001 
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ReferenceBooks 
 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
AchyutS. 
Godbole, 

Operating 
systems 

TMH 
2002. 

 

2 

Petersenand 

Richard 
LINUX: The 

Complete 

Reference 

McGraw 

Hill,Sixth 

edition 

2007 
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Programme 

Code: 

B.Sc ProgrammeTitle : 
BachelorofScience 
(ComputerScience) 

CourseCode: 
22UCS3A1 Title: Batch: 2023-2026 

GE III – Allied III: 

Computer Based 
OptimizationTechniques 

Semester: III 

LectureHrs/Week: 5 
Tutorial 
Hrs/Sem. 

- Credits: 4 

CourseObjective 

To enable the students to understand and to apply the resource management techniques available in 

OR including linear programming transportation assignment problem, inventory control, queuing theory and 

network problems. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

COStatement Knowledge 
Level 

CO1 Rememberandunderstandtheconceptsofrelations K1,K2 

CO2 Understandtheconceptoftransportation,networking,replacement,etc., K2 

CO3 Applytheappropriateoptimizationtechniques tosolvethecomputerbased business 
problems 

K3,K5 

CO4 Become familiar with, LPP, Hungarian method, Gametheory, Replacement 
problem. 

K4,K5 

CO5 Analyzetheabilityofcriticalthinking,tofindshortesttimeduration K5 

 

Mapping 

POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P1O 

 

PSO1 

 

PSO2 COs 

CO1 H H H M M H H M M M M H 

CO2 H M H H H M M M M H H M 

CO3 M H H M M M M M M H M M 

CO4 H H H H M H M M M M M H 

CO5 H H H H M M M H M M M M 

H-High;M-Medium;L-Low 

 

Syllabus 
 

Units Contents Hrs 

 

UnitI 

Origin and development of OR 3 Applications of OR 3 Linear programming 

problem 3 Mathematical formulation of the problem 3 Graphical Method3 Simplex 

Method. 

 

15 

Unit II TransportationProblem:BalancedTransportationproblemandUn-Balanced 
Transportationproblem-RowMinimum-ColumnMinimum-North-WestCorner- 

Matrix Minima Method-Vogel9s Approximation Methods-U-VMethod for OBFS. 

Assignment Problem: Balanced Assignment Problem and Un-Balanced 
Assignment Problem3 Hungarian method . 

 

15 

Unit III Network Scheduling: Network and Basic components 3 Logical sequencing: 
Formation of a Loop, Dangling, Redundancy-Network Construction- Rules of 
Network construction 3Time calculation in Network-Numbering the events3 
Critical Path Method (CPM)3 PERT Calculations. 

 

15 
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DirectInstruction,FlippedClass,DigitalPresentation,Seminar,Quiz,Assignments,GroupTask. 

 

Unit IV ReplacementProblemandSystemReliability: 

Model1:ValueofMoneydoes notchangewithtime. Model 2: 

Value of Money change with time. 

GameandStrategies:Introduction-Two-PersonZero-Sumgames-PureStrategies: 
Maximin-Minimax Principles-Saddle Point and Value of the Game-Rule for 
Determining a Saddle Point- Mixed Strategies: Games without Saddle Points- 2x2 
Rectangular Games. 

 

 
15 

UnitV Sequencing problem: Problems with n jobs and 2 machines 3 Problems with 8n9 
jobs and 8k9 machines. 
Inventorycontrol3Typesofinventory-EconomicOrderQuantity: Model 1: 

EOQ problem with no shortages 

Model 2: EOQ problem with no shortages and several production runs of unequal 
length 

Model3:EOQproblemwithshortages. 

 

 

 
15 

 TotalContact Hrs 75 

PedagogyandAssessmentMethods: 
 

Text Book 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
KantiSwarup,PKGupta, 

ManMohan 

OperationsResearch SultanChandand 

Sons 

2020 

ReferencesBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
S.DharaniVenkatakrishnan OperationsResearch KeerthiPublishing 

P.Ltd 

2015 

2 
PKGupta,ManMohan ProblemsinOperations 

Research 

3rdEdition 2018 

3 G.Srinivasan OperationsResearch: 

principles and 

Applications 

2ndEdition 2017 
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DirectInstruction,FlippedClass,DigitalPresentation,Seminar,Quiz,Assignments,GroupTask. 

 

ProgrammeCode: B.Sc ProgrammeTitle: 
BachelorofScience 
(ComputerScience) 

Course Code: 
22UCS3A2 Title: Batch: 2023-2026 

GE III – Allied III: 
Resource Management 
Techniques 

Semester: III 

LectureHrs/Week: 5 
Tutorial 
Hrs/Sem. 

- Credits: 4 

CourseObjective 

Toenhancethestudents9knowledgeindecisionanalysis,sequencingofthejobstobecarriedout based on cost 
optimization, replacement policies and analyze the cases according to their categories. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 
Number 

COStatement Knowledge 
Level 

CO1 Knowtheprinciplesandapplicationsofinformationtheory K1,K2 

CO2 Tounderstandsequencing,replacementproblems. K2 

CO3 Demonstrateskillstoachievetheirobjectiveusingsequencingmodels. K3,K5 

CO4 Applydecisionmakingunderdifferentbusinessenvironments. K4,K5 

CO5 Determineasolutiontoarectangulargameusingsimplexmethod K5 

 

Mapping 

POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P1O 

 

PSO1 

 

PSO2 COs 

CO1 H H H M M H H M M M M H 

CO2 H M H H H M M M M H H M 

CO3 M H H M M M M M M H M M 

CO4 H H H H M H M M M M M H 

CO5 H H H H M M M H M M M M 

H-High;M-Medium;L-Low 

Syllabus 
 

Units Contents Hrs 

UnitI DecisionAnalysis:Decision Making environment3Decisions under uncertainty3 Decision 

under risk 3 Decision 3Tree Analysis. 

15 

UnitII Sequencing Problems: Introduction-problem of sequencing - basic terms used in 
sequencing- processing n-jobs through2 machines - processing n 3jobs through k 

machines - processing 2 jobs through k machines(Problems only). 

15 

UnitIII ReplacementProblems:Introduction-Replacement of equipment/assets that deteriorates 

gradually - replacement of equipment that fails suddenly and problems. 

15 

UnitIV InformationTheory:Introduction-A measure of Information-Axiomatic Approach to 
Information-Entropy-The expected information-Some properties of entropy function- 
Joint and conditional entropies. 

15 

UnitV Applications:General solution of(mxn)rectangular games usings implexmethod- 

Reliability and system failure rates using replacement problems. 15 

 TotalContactHrs 75 

PedagogyandAssessmentMethods: 
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TextBooks 

S.NO AUTHOR TITLEOF 

THEBOOK 

PUBLISHERS 

\EDITION 

YEAR OF 

PUBLICATION 

1 
KantiSwarup,PKGupta, 

ManMohan 

OperationsResearch S.Chand&sons 

education 

publications ; 

New Delhi 

2014 

ReferencesBooks 

S.NO AUTHOR TITLEOF 

THEBOOK 

PUBLISHERS 

\EDITION 

YEAR OF 

PUBLICATION 

1 
S.DharaniVenkatakrishnan OperationsResearch KeerthiPublishing 

P.Ltd 

2015 

2 
PK Gupta,ManMohan ProblemsinOperations 

Research 

3rdEdition 2018 

3 G. Srinivasan Operations 

Research:principles 

and Applications 

2ndEdition 2017 
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Programme 
code: 

B.Sc ProgrammeTitle: BachelorofScience 

(Computer Science) 

Course Code: 22UCS309 Title: Batch: 2023-2026 

CCLabIII:Programming 

Labin Java 
Semester: III 

Hrs/Week: 4 Credits: 2 

CourseObjective 
Theobjectiveofthiscourseistomakethestudentstoimplementvariousfeatures ofJava programming by 

using Java SDK environment to create, debug and run Java programs. 

 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 
ToapplythebasicconceptsofJava suchasclass,methods, constructors, 

arrays and interfaces to solve the problems. K3 

CO2 
Toanalyzeprogramsusingmethodoverloading,methodoverriding, 
packages and threads. K4 

CO3 
Tovalidateprogramsusingeventhandling,applets,AWTcontrols andfiles. 

K5 

Mapping 
 

POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 
COs 

CO1 H H H M M M H H H L M M 

CO2 H H M M H H H M M L M H 

CO3 H H M M M M H H H H M M 

H-High;M-Medium;L-Low 
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Syllabus 
 

Units Contents Hrs 

 SET-A 

 Program to sort the given names in alphabetical order. 

 Program to determine whether two strings are anagram or not. 

 Program to calculate area of different shapes using method overloading. 

 Program for commandline Argument. 

 Program to illustrate the use of single inheritance. 

 Program to implement the concept of Multithreading. 

 Program to create an Exception called Payout of bounds &throw the 
Exception. 

 Program to draw smiley using Applet. 

 Program to perform method overriding. 

 Program to get the parts of the URL using networking concepts. 

 Program for KeyEvents. 

 Program to create Thread by implementing Runnable interface. 

 Program to draw several shapes. 

SET-B 

 Program for processing Bank details using the concept of 
multiple inheritance using the interfaces. 

 Program for Employee salary details using Packages. 

 Program to demonstrate the multiple selection List-Box. 

 Program to create menu Bars and pull down menus. 

 ProgramtocreateaframewithfourTextFields,name,street,cityandpincodewith 
suitable Labels. Also add a Button called my details, when the Button is clicked is 
corresponding details to be displayed. 

 Program to create a frame with three textfields for name, age and 
qualification and a text field for multiple lines for Address. 

 Program to perform arithmetic operations using AWT controls. 

 Program to display the student information system using Swing. 

 Program to extract a portion of character string and print the extracted string. 

 Program for MouseEvents. 

 Program for processing Random Access File. 

 Program to copy one file to another file. 

 Program for creating a simple JDBC application 
INTERNALMARK (25Marks) EXTERNALMARK(25 Marks) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 

BachelorofScience 
(ComputerScience) 

Course Code: 22UCS310 
Title Batch: 2023 -2026 

CCLabIV: 

Programming 
Lab inLinux 

Semester: III 

Practical 
Hrs./Week 

4 Tutorial 

Hrs./Sem. 
 

- 
Credits: 2 

 

Course Objective 

The objective of this course is to make effective use of Linux utilities and shell 

scriptinglanguage to solve problems. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 ToDevelopshellscriptsforsimple applications. K3,K4,K5 

CO2 ToDevelopprogramstocreateandmanageprocesses. K3,K4,K5 

CO3 ToDevelopprogramsfor systemadministration K3,K4,K5 

Mapping 
POs,PSOS 

COs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PSO1 

 

PSO2 

CO1 H H L L H H M L M H H H 

CO2 H H L L H H H L M H H H 

CO3 H H L L H H H L M H H H 

 

H-High;M-Medium;L-Low 
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Syllabus 
 

Content Hrs 

SET A 
 Write programs for various commands like cat,tail,head,sort,grep,cut,paste,join, etc., 
 Write programs using file related commands. 
 Write programs using directory related commands. 
 Write programs to create user,group and assign various permissions to access a directory 
 Write a shellscript program to display list of users currently logged in&process. 
 Write a shellscript program to develop a scientific calculator. 
 Write a shellscript to compute GCD&LCM of two numbers 
 Write a shellscript program to display telephone tariff of a customer. 
 Write a shellscript program to search whether element is present is in the list or not. 

 Write a Shellscript that deletes all lines containing a specified word in one or more files supplied 
as arguments to it. 

SET B 
 Write a shell-script that takes a command line argument and reports on whether it is a directory, 

a file or something else. 
 Write a shellscript that displays a list of all files in the current directory to which the user has 

read, write and execute permissions 

 Write a shell script program to change the access mode of all the files and directories within the 
specified directory. 

 Write a shellscript to count number of lines in a file that doesnot contain vowels 
 Write a shellscript to find the no of characters,words and lines in a file 
 Write a shellscript program to copy contents of one file to another using command line. 
 Write a shellscript program to display the process attributes. 
 Write a shellscript program to change the priority of process and terminate. 
 Write a shellscript program to allow only user1,user2,user3 to use crontab 

 Write a shell script program to create an archive by bundling files and directories together, and 
extract them into a specific directory. 

 

INTERNALMARK(25Marks) EXTERNALMARK(25Marks) 

 

 

 

 

 

 

 

 

 

 

 

 
60 

 

TotalContactHrs 60 
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Programmecode: B.Sc ProgrammeTitle: 
BachelorofScience 

(ComputerScience) 

CourseCode: 22UCS3N1 
Title: Batch: 2023-2026 

Non-MajorElectivePaper-I: 
Photoshop Lab 

Semester: III 

Hrs/Week: 1 Credits: 2 

CourseObjective 

The objective of this course is to make the students to gain a working knowledge of Photoshop 

and develop their skills in editing and altering photographs for through a basic understanding of the 

toolbar, layers, and the adjustments panel. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeable to 
 

CO 

Number CO Statement 
Knowledge 

Level 

CO1 Toapplythedifferent typeoftoolsavailable inPhotoshoptocreatesimple 

applications. 

K3 

CO2 Tointerpretprogramsusingvariousfilters inPhotoshop K4 

CO3 ToIdentifythebasictoolsandcomponentsofmultimediacomponents. K5 

Syllabus 

Units Contents Hrs 

 SETA 

 ImageMenuusing Photoshop 

 ReducePictureSizeusing Photoshop 

 ReplacecolorinanimageusingPhotoshop 

 Makeasimple bookcoverbyusingbasic functionalitiesusing Photoshop 

 Transfer anobject fromone imageto another and erasebackground using 

Photoshop 

 Addapatternasbackground using Photoshop 
SETB 

 CreateIndiaMapusingPhotoshop 

 Retouching photosusing Photoshop 

 Takealogoandmodifyitusing Photoshop 

 Alteranimageusingfiltersusing Photoshop 

 SpecialEffects-Color inblackandwhiteimageusing Photoshop 

 SpecialEffects-FeatheredPortraits(Softfade)usingPhotoshop 
EXTERNALMARK(50Marks) 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 

(ComputerScience) 

CourseCode: 22UCS3N2 
Title: Batch: 2023-2026 

Non-Major Elective Paper-I: 
AdvancedApplicationsinMSExcel 
Lab 

Semester: III 

Hrs/Week: 1 Credits: 2 

CourseObjective 

This course was designed for the intermediate student who has already mastered the 

basicskillsandwants to gain more advanced skills to put to work in a business environment or 

for personal use. 

CourseOutcomes(CO) 

Onthesuccessful completionofthecourse, studentswill beable to 

CO 
Number CO Statement 

Knowledge 

Level 
CO1 Toapplythedifferenttypeoftoolsavailable inPhotoshoptocreatesimple 

applications. 

K3 

CO2 Tointerpretprogramsusingvariousfilters inPhotoshop K4 

CO5 ToIdentifythebasictoolsand componentsofmultimedia components K5 

Syllabus 

Units Contents Hrs 

 SETA 

 Inanewworksheet, createa tableandinsertinformationofstudentdetails. Use 
features of Format Menu. 

 Createemployeetableandcalculatethesalary.Usemathematicalfunctionsfor the 
worksheet. 

 CreateowntemplatesinExcel. 

 Createandusedatavalidationrules. 

 Create,manage,andformatpivottablesandpivotcharts. 

 Createadataandusesumifandcountif formulas 

SETB 

 Createandwritecomplexformulas. 

 CreateanduseIFstatements. 

 Applycustomandprebuiltconditionalformatting. 

 Workwithfunctionstomanipulatestringsoftextanddata. 

 Createchartsinexcel 

 Createadataandusingthat dataperformMatchandindex 

 CreateadataandusingthatdataperformVlookup concept 

EXTERNALMARK(50Marks) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 22UCS411 
Title Batch: 2023 -2026 

CCVII: 

Python 

Programming 

Semester: IV 

LectureHrs./Week 
 

4 

 

Tutorial 

Hrs./Sem. 

 

- 
 

Credits: 

 
3 

Course Objective 

Onsuccessfulcompletionofthiscoursethestudentsshouldunderstandthe coreprinciplesofthe Python 

Language and use the tools to produce well designed programs in python and create effective GUI 

applications. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 
Toremembertheprinciplesofstructuredprogrammingand tounderstand 

basics of python. K1 

CO2 
Tounderstandthecommonprogrammingidioms:variables,loop, 

branch, subroutine and input/output K2 

CO3 
Todeploytheconceptsof functions,standardlibraries,modular 
programming and the design ofuser interfaces K3 

CO4 
Tofigureoutabilityto analyzeandsolvetheproblemsusingadvanced 
facilities of the Python Language K4 

CO5 
Toevaluatetheobjectorientedfeaturesinpythonusing functions and 

standard libraries. K5 

 

Mapping 

PO/PSO  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

P010 

 

PSO1 

 

PSO2 

CO 

CO1 H H H H H M L H H M H H 

CO2 H M H H H L L H L H M H 

CO3 H H H H M M M M M H H H 

CO4 M H M M H L L L L M H M 

CO5 H H M H M M M M M H H M 

H-High;M-Medium;L-Low 
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Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,APS 

Syllabus 

Units Content Hrs 

 

UnitI 

BASICS : Python -Variables - Executing Python from the Command Line -Editing 

Python Files - Python Reserved Words 3 Basic Syntax-Comments - Standard Data 

Types 3 Relational Operators - Logical Operators - Bit Wise Operators - Simple 

Input and Output. 

 
12 

 

UnitII 

CONTROLSTATEMENTS:Control Flow and Syntax-Indenting-ifstatement3 else 

Statement 3 elif statement 3 conditional expression 3 while statement 3 for 

statement3breakstatement3continue statement3pass statement3Iterators and the iter( 

) function- break and continue - for Loop- Lists3 Tuples - Sets3 Dictionaries. 

 

 
12 

 

UnitIII 
FUNCTIONS:Definition 3 calling functions 3 creating functions 3 passing 

functions3Mapping Functions In a Dictionary-Built-in Functions:apply(),filter(), 

map( ) andreduce( ) 3 Lambda 3 Modules and Files-module-Build-in-Functions. 

 
12 

 

UnitIV 

ERRORHANDLING:RunTime Errors-Exception Model-Exception Hierarchy 

- Handling Multiple Exceptions - Data Streams - Access Modes Writing - Data to a 

File Reading - Data From a File - Additional File Methods - Using Pipes as Data 

Streams - Handling IO Exceptions - Working with Directories. 

 

 
12 

 

 

 

UnitV 

OBJECT ORIENTED FEATURES: Classes Principles of Object Orientation - 

Creating Classes - Instance Methods - File Organization - Special Methods - Class 

Variables 3 Inheritance 3 Polymorphism - Type Identification - Simple Character 

Matches - Special Characters - Character Classes 3 Quantifiers - Dot Character - 

GreedyMatches 3 Grouping - Matching at Beginning or End - Match Objects 3 

Substituting - Splitting a String - Compiling Regular Expressions. 

 

 

 
12 

 
TotalContactHrs 60 

PedagogyandAssessmentMethods: 
 

Text Books 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 

1 
MarkSummerfield Programming in 

Python 3: A 

Complete 

introductiontothe 

PythonLanguage 

Addison-Wesley 

Professional 

2009 

2 
MartinC.Brown PYTHON:The 

Complete 

Reference‖ 

McGraw-Hill 2001 
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ReferenceBooks 

 
S.NO 

 
AUTHOR 

TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 
AllenB.Downey 

ThinkPython:How to 

Think Like a 

Computer Scientist 

 

Shroff/O8Reilly 
Publishers 

 
2016 

 
2 

GuidovanRossum 

and Fred L. Drake 

Jr 

 
AnIntroductionto 

Python 

 
NetworkTheory 

Ltd 

 
2011 

 
3 

 
WesleyJChun 

CorePython 
Applications 
Programming 

 
PrenticeHall 

 
2012 
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Programmecode: B.Sc Programme 

Title : 

BachelorofScience 

(ComputerScience) 

CourseCode: 22UCS412 
Title: Batch: 2023-2026 

CC VIII: Relational 

DatabaseManagement 

Systems 

Semester: IV 

Lecture 

Hrs/Week: 

 

4 

Tutorial 
Hrs./ 
Sem. 

 

- 

 

Credits: 

 

3 

Course Objective 

The objective of this course is to make the students to understand and apply the principles of data 

modeling using Entity Relationship and normalization techniques and understand the use of Structured 

Query Language (SQL) and its syntax. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeableto 

CO 

Number 

CO Statement Knowledge 
Level 

CO1 TorememberthebasicconceptsandapplicationsofdatabasesystemsandSQL. K1 

CO2 
Tounderstandtherelationaldatabasetheory, andbeabletowriterelationalalgebra 
expressions for queries K2 

CO3 
ToapplydesignprinciplesusingtheE‐ Rmethodandnormalizationapproach 

K3 

CO4 
To interpret SQL interface of a relational DBMS package to create, secure, 
populate,maintain,andquerya databaseandPL/SQLprogrammingusingTriggers and 
Cursors. 

K4 

CO5 
Toattaina goodpracticalskillof managingandretrievingof data usingData 
Manipulation Language (DML) K5 

 

Mapping 

PO/ 

CO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H M H M M M M M M H M 

CO2 M M H M H M H H L M M H 

CO3 M M M H H M M L M L H H 

CO4 H H M H M M M M L M H M 

CO5 M M M H M H M L M M H M 

H-High;M-Medium;L-Low 
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Seminar,PowerPointPresentation,Chalkandtalk,Quiz,Assignments,GroupTask. 

Units Content Hrs 

 

 

UnitI 

Database Concepts: A Relational Approach: An Introduction- Relationships- Database 
Management System- The Relational Database Model 3 Integrity Rules 3 Theoretical 

Relational Languages 3 Relational Algebra, Applications of Relational Algebra, Relational 

Calculus. Database Design: Data Modeling 3 Dependency 3 Database Design 3 Entity 3 

Relationship Model 3 DFDDiagrams3 Codd9s Rules for RDBMS. 

 

12 

 

 

 

UnitII 

Normalization:Normal Forms(1NF,2NF,3NF,BCNF,4NF) 3Dependency Diagrams 3 
Denormalization. 

Oracle SQL: PersonalDatabases-Client/Server Databases- Structured QueryLanguage 
(SQL)-SQL*Plus Commands. 

Oracle Table: Data Definition Language(DDL): Naming rules and conventions-Data 

Types-Constraints-Creating an Oracle Table-Displaying Table Information-Altering, 

Dropping, Renaming a Table-Truncating a Table. 

 

 

 

12 

 

Unit III 

Working with Table:Data Management and Retrieval:DML3Adding a new Row 
/Record3Customized Prompts3Updating and Deleting an existing Rows/Records3 Retrieving 

data from table3 Arithmetic Operations 3 Restricting data with WHERE Clause 3 

Sorting 3 Revisiting substitution variables 3 DEFINE Command 3 CASE structure. Functions 

and Grouping:Built-in functions- Grouping Data. 

 

12 

 

 

UnitIV 

Multiple Tables:Joins and Set Operations:Join3SetOperations. 

PL/SQL:Introduction 3Block Structure3Comments 3Datatypes–Other datatypes 3 

Declaration 3 Assignment Operators. Control Structures and Embedded SQL: 

Control Structures 3 Nested Blocks 3 SQL in PL/SQL 3 Data Manipulation 3 

Transaction Control Statements. 

 

 

12 

 

UnitV 

PL/SQL Cursors and Exceptions: Cursors 3 Implicit & Explicit Cursors and Attributes 3
Cursor FOR Loops 3 SELECT…FOR UPDATE 3 WHERE CRRENT OF Clause 3 
Cursorwith parameters 3 Cursor Variables 3 Exceptions3 Types of Exceptions. PL/SQL 

Composite DataTypes: Records – Tables – arrays. Named Blocks: Procedures – 
Functions – Packages –Triggers –Data Dictionary Views. 

 

12 

 

TotalContactHrs 60 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO AUTHOR TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

1 
NileshShah DatabaseSystems 

using Oracle 

PHI,2ndedition 2004 

2 
DianaLorentz Oracle®Database 

SQL Reference 

ORACLE 2005 

3 
BillPribyl,Steven 

Feuerstein 

OraclePL/SQL 

Programming 

O9ReillyMedia,Inc., 6 
th Edition, 

2014 
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ReferenceBooks 

 

S.No 
 

AUTHOR 
TITLEOFTHE 

BOOK 

PUBLISHERS\ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

 

IvanBayross 

SQL,PL/SQL- 
Theprogramming 
language of 
Oracle 

BPBPublication,3rd 
edition 

 

2010 

 
2 

 
IvanBayross 

Commercial 

Application 
Development 
usingOracle. 

 
BPBPublication 

 
2000 

 
3 GeorgeKoch 

TheComplete 

Reference - 

Oracle8i 

TataMcGrawHill 

publication. 
2000 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

 

Course Code: 
 

22UCS413 

Title Batch: 2023-2026 

CCLabV: 
ProgrammingLab 

in Python 

Semester: IV 

Practical 
Hrs./Week 

 
4 

Pratical 
Hrs./Sem. 

 

- 

 

Credits: 
 

2 

Course Objective 

On successful completion of thecourse thestudentsshouldwritewell-documented 

programs inthe Python language,including use ofthe logicalconstructs ofthat language. 

CourseOutcomes 

Onthesuccessfulcompletionofthecourse,students willbeable to 

CO 

Number 
CO Statement Knowledge 

Level 

CO1 
Toimplement,Interpret,Contrastofvariousoperators. K3 

CO2 
Toreviewand analyzedatabasewithvariables, loop,branch, subroutine, 

and input/output. 

K4 

CO3 
Tovalidatehowdatabasesareintegratedwithcomponents, modular 

programming and the design ofuser interfaces. K5 

 

Mapping 

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO 

CO1 H H M H M M M M M M H M 

CO2 M M H M H M H H L M M H 

CO3 M M M H H M M L M L H H 

H-High;M-Medium;L-Low 
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Syllabus 

 

Units Contents Hrs 

 SETA 

 Write a Python Program to solve quadratic equation. 

 Write a Python Program to generate a random number. 

 Write a Python Program by implementing tuples. 

 Write a Python Program for Insertion sort. 

 Write a Python Program to Make a Simple Calculator. 

 Write a Python Program to print the elements of an array in reverse order. 

 Write a Python Program using strings and their built-in functions. 

 Write a Python Program to find the product of two matrices. 

 Write a Python Program that writes a series of random numbers to a 

file from 1 to n and display. 

 Write a Python Program using apply( ), filter(),map( ) and reduce() 

functions. 

SET B 

 Write a Python Program to convert list to dictionary,sort a dictionary, 

and Merge two Dictionaries. 

 Write a program for linear search and BinarySearch. 

 Write a program to create file,write the content and display the contents of 

File. 

 Write a function in Python to count the words "this"and"these" present in a 

text file 

 Write a function in Python to count number of words,number of characters 

in a File. 

 Write a GUI program that converts Celsius temperatures 

to Fahrenheit temperatures. 

 Write a GUI program that displays your details when a button is clicked. 

 

 Write a program to delete or remove elements from a list. 

 Write a program to slice lists in Python 

 Write a Program to Illustrate Different Set Operations. 

INTERNALMARK(25Marks) EXTERNALMARK(25Marks) 
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ProgrammeCode: B.Sc. 
Programme 

Title: 
BachelorofScience 
(ComputerScience) 

Course Code: 22UCS414 
Title Batch: 2023-2026 

CCLabVI: Semester: IV 

Programming Practical      

Hrs./Week 
3 Tutorial 

Hrs./Sem. 

- 
Lab in 

RDBMS 

 

Credits: 2 

 

CourseObjective 

The objective of this lab is to provide a strong formal foundation in database concepts, 

technologyandpracticetotheparticipants togroomthemintowell-informed databaseapplication 

developers. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 
To apply the normalization techniques for development to application 
software to realistic problems and ability to formulate queries using 
SQL DML/DDL/DCL commands 

K3 

CO2 
To interpret SQL interface of a relational DBMS package to create, 
secure, populate, maintain, and query a database and PL/SQL 
programming using Triggers and Cursors. 

K4 

CO3 
To access data stored in an Oracle Relational DBMS using Oracle SQL, 
PL/SQL 

K5 

Mapping 
 

PO/ 

CO 
PO1 PO2 PS3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H M M H H H M M H H M H 

CO2 H H M M M H H M M M M M 

CO3 M H M H M H H M H M M H 
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Syllabus 
 

Units Contents Hrs 

  

SETA 

 Write the SQL Commands for DDL 

 Write the SQL Commands for DML 

 Write the SQL Commands for TCL 

 Write the SQL Commands to perform SQL Operations 

 Write the SQL Commands for Views 

 Write the SQL Commands for Joins 

 Write the SQL Commands to perform Set Operations 

 Write the SQL Commands for SubQueries 

 Write a Pl/Sql program to Reverse a given number 

 Write a Pl/Sql program to find given number is Odd Or Even 

 Write a Pl/Sql program to display Fibonacci Series 

 Write a Pl/Sql program to find given number is Prime Or Not 

 

 
SETB 

 Apply Normalizations(1st,2nd&3rd)to the following table: 

 

TableName: Users 

Name Company Company_AddressUrl1 Url2Joe

 ABC Work Lane abc.com xyz.com 

Jill XYZ 1 JobStreet abc.com xyz.com 

 Salary Calculation Using Cursor 

 Write a Pl/Sql program to generate all prime numbers below 100 

 Write a program to demonstrate %type and %row type attributes 

 Create a trigger before/after update on employee table for each row/statement 

 Create a trigger before/after delete on employee table for each row/statement 

 Create a trigger before/after insert on employee table for each row/statement 

 Create a cursor, which displays all employee numbers and names from the EMP 

table 

 Create a cursor,which update the salaries of all employees as per the given data 

 Create a cursor, which displays names of employees having salary>50000 

 Cursor For Loop 

 Database Schema for a Employee-pay 

scenarioTables:Employee,department,paydetails,p

ayroll For the above schema, performthe 

following4 

 Create the tables with the appropriate integrity constraints 

 Insert around 10 records in each of the tables 

 List the employee details department wise 

 List all the employee names who joined after particular date 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

45 
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  List the details of employees whose basic salary is between 10,000 and 20,000 

 Give a count of how many employees are working in each department 

 Give a names of the employees whose net salary>10,000 

 List the details for an employee_id=5 

 Create a view which lists out the emp_name,department,basic,deductions, 
netsalary 

 Create a view which lists the emp_name and his net salary 

INTERNALMARK(25Marks) EXTERNALMARK(25Marks) 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 

(Computer Science) 

CourseCode: 22UCS4S1 
Title: Batch: 2023-2026 

SECI:NaanMudhalvan: 
Industry 4.0 

Semester: IV 

Hrs/Week: 2 Credits: 2 

 

Course Objective 

The objective of the course is to develop a wide variety of soft skills starting from 

communication, to working in different environments, learning creative and critical decision 

making, developing awareness of how to work with people and to resolve stress. 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 TounderstandtheimportanceofaugmentedrealityinIndustry4.0 with 
real-time 

K1 

CO2 Toimparttheimportance of AItechnologies inassistive technology K2 

CO3 TodiscusstheavailableapplicationsofAIforpromotingearly diagnosis of 

diseases 

K3 

CO4 Tounderstand the various AItechnologies K4 

CO5 ToprovideBigData scopeintodifferentapplication areas K5 

 

Mapping 
 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 H M M H H H M M H H M H 

 

CO2 H H M M M H H M M M M M 

 

CO3 
M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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DirectInstruction,DigitalPresentation,DigitalAssignments,OnlineQuiz,GroupTalk(APS) 

Syllabus 
 

Units Contents Hrs 

 

Unit I 

Introduction to Augmented Reality: Augmented reality characteristics- 

History- types -Hardware technology- virtual scenes3 3D objects- 

Technologies used in AR- Real world uses of AR- AR technological 

components-Technology use and integration in industrial settings-Micro learning 

techniques-Virtual Reality-VR technology-VR in Education- Tools available 

for Augmented Reality and Virtual reality. 

 

 

6 

UnitII 

History of AI- AI Environment- Challenges in AI- use of AI 3 Future of 
AI-AI Environment-AI Powered technology for an inclusive world-AI in 
Medical diagnosis-Emerging Agricultural Technologies-Motivations to 
develop AI-Based systems for Radiation protection. 

6 

UnitIII 
Machine Learning: Importance of Machine Learning- Types of Machine 

Learning-Machine Learning Algorithm- Machine learning methods- 

Application areas of Machine Learning- Influence of AI and ML in Clinical 

and Genomic Diagnostics. 

 

 

6 

UnitIV 
Big Data Analytics: Data: Terminologies -Data Evolution-Data Formats and

sources-Data Integration Methodologies- Big Data related technologies 3 Big

Data Industry 4.0 Applications 

6 

UnitV 
Big Data for Education 4.0: Education 4.0 in India- Digital Revolution of 

Education 4.0 3Education 4.0 3 Requirements of Education 4.0 in Industry- 

Business Analytics- Business Intelligence- Applications of Big Data- BigData 

in Biomedical Research. 

6 

 
TotalContactHrs 30 

PedagogyandAssessment Methods: 

 

TextBooks 

S.NO. AUTHOR TITLEOFTHEBOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

 

 
1. 

 

KalirajP,DeviT, 
(2021) 

Artificial 
Intelligence 
Theory, Models, 
andApplications 

CRCPress,Taylor & 

Francis Group, 

Boca Raton, 

ISBN 

9781032008097 

Auerbach 

Publications. 

ReferenceBooks 

S.NO. AUTHOR TITLEOFTHEBOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 

 
1. 

Kaliraj,P.Devi,T. BigDataApplications in 

Industry 4.0 

(P.Kaliraj,Ed.) 

(1st ed.). 
Auerbach 

Publication 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 

(Computer Science) 

CourseCode: 22UCS4S2 
Title: Batch: 2023-2026 

SECI:NaanMudhalvan: 

Aptitude for Placements 

Semester: IV 

Hrs/Week: 2 Credits: 2 

 

Course Objective 

The objective of the course is to develop a wide variety of soft skills starting from 

communication, to working in different environments, learning creative and critical decision 

making, developing awareness of how to work with people and to resolve stress. 

Course Outcomes (CO) 

On the successful completion of the course,students will be able to 

 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 To remember the basic mathematics and its functions. 
 

K1 

CO2 
To understand the various problems in the real world related 
to shapes, purchase, sales, interest. 

 
K2 

CO3 To apply the skills required for various problems. 
 

K3 

CO4 
To analyze the illustration and steps involved in problem solving 
approach. 

 
K4 

CO5 
To build the quantitative aptitude skills for solving various 
mathematical and application. 

 
K5 

 

Mapping 
 

POs,PSOs 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

 

CO1 
H M M H H H M M H H M H 

 

CO2 
H H M M M H H M M M M M 

 

CO3 
M H M H M H H M H M M H 

CO4 H M M H H H M M H H M H 

CO5 H H M M M H H M M M M M 

H-High;M-Medium;L-Low 
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DirectInstruction,Digital Presentation,DigitalAssignments,OnlineQuiz,Group Talk(APS) 

Syllabus 
 

Units Contents Hrs 

 

UnitI 

Numeral- Place Value or Local Value of a Digit in a Numeral- Face Value- 

Types 3 Of Numbers- Tests Of - Multiplication By Short Cut Methods 

Divisibility- Basic Formulae-Progression. 

 

 

6 

UnitII 
Time3Speed3Distance3Heights And Distances-Races-Problems On Trains3
Boats & Streams-Time And Work-Ratio Proportion-Partnership- 

-Pipes and Cisterns 3Chain Rule-Mixtures& Solutions-Clocks 3 Calendar. 

6 

UnitIII 
LCM AND GCD - Unit digit, Number of zeroes, Factorial notation - Sets- 

Functions Square root, Cube roots, Remainder concepts4Identities- 

Fractions and Decimals, Surds. 

 

 
6 

UnitIV Problems On Ages- Percentage- Profit And Loss- Discount- . Simple 

Interest- Compound Interest-Installments- Stocks And Shares- True 

Discount. 

6 

UnitV Logarithms- Linear Equations - Quadratic Equations And In-Equations 

Volume And Surface Area- Permutations And Combinations - Probability 3 

Bar Graphs-Pie Charts-Line Graphs. 

6 

 
TotalContactHrs 30 

PedagogyandAssessment Methods: 
 

TextBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION YEAR OF 
PUBLICATION 

1.  
R.SAgarwal Quantitative 

Aptitude 

S.Chand 

Publications. 

 
2015 

ReferenceBooks 

S.NO. AUTHOR TITLEOFTHE BOOK PUBLISHER/EDITION 
YEAR OF 

PUBLICATION 

 
1. 

Abhijit Guha QuantitativeAptitudefor 

Competitive 
Exams 

McGrawhill 

Education,6thedition 
 

2016 

 
2. 

Dilip KumarYugnirmal QuantitativeAptitudefor 

Competitive Exams 

TrailBlazerWinning 
Edge Series 
Publications. 

 
2017 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 
(Computer Science) 

CourseCode: 22UCS4N1 
Title: Batch: 2023-2026 

Non-Major ElectivePaper-II: 
Flash Lab 

Semester: IV 

Hrs/Week: 1 Credits: 2 

CourseObjective 

The objective ofthiscourse isto make the studentsto learn aboutMacromediaFlash and develop their 
skills increating animations and special effects by using the tools. 

 

CourseOutcomes(CO) 

Onthesuccessfulcompletionofthecourse,students willbeable to 

 

CO 
Number 

COStatement 
Knowledge 

Level 
CO1 ToRemembertheconceptsofanimationwithflashSoftware. K1 

CO2 Tounderstandvariousapplicationsandviewitspresentations. K2 

CO3 ToapplythevarioustoolsavailableinFlashforcreatinganimations. K3 

CO4 Togettheideaabouttimeline, framesandmotiontweens. K4 

CO5 Tovalidatetheanimationsbyrunningthetestmovies. K5 

Syllabus 

Units Contents Hrs 

  

SETA 

 Windmilleffectusingflash 

 DrawingandcreatingtextwitheffectsusingFlash 

 LogousingFlash 

 MovingcarusingFlash 

 EyeballrotationusingFlash 

 GrowingmoonusingFlash. 

SET B 

 RotatingglobeusingFlash 

 FogEffectusing Flash 

 LightningEffectusingFlash 

 AnimatedEffectusingFlash 

 RainingEffect usingFlash 

 BouncingballusingFlash. 

EXTERNALMARK(50Marks) 

 

 

 

 

 

 

 

 

 

15 
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Programmecode: B.Sc ProgrammeTitle : 
Bachelor of Science 

(Computer Science) 

CourseCode: 22UCS4N2 
Title: Batch: 2023-2026 

Non-Major ElectivePaper-II: 
Internet Applications Lab 

Semester: IV 

Hrs/Week: 1 Credits: 2 

CourseObjective 

Toenablethestudentstoknowhowtoworkwithinternet,theusageofinternetandits applications. 

CourseOutcomes 
Onthesuccessfulcompletionofthecourse,studentswillbeableto 

 

CONumber CO Statement KnowledgeLevel 

CO1 ToKnowaboutbasicofinternet 
K3 

CO2 Toanalyzetheconcept throughonline. 
K4 

CO3 Togetideaaboutonlineapplications. 
K5 

Syllabus 
Contents Hrs 

SETA 

 Downloadainformationabout<PowerofIndianpresident=fromawebsiteby using 
a search engine. 

 Selecttwoelectronicsitemsbye-shopping. 

 Selectmobilephoneitemsbye-shopping. 

 BookOnlinetrainTicketsfromCoimbatoretoChennai. 

 UsingSearchEnginedownloadinformationon<BenefitsofYoga=. 
 Openanemailaccountinyournamesingmail/yahoomail/hotmail. 

 Writee-mailtoPradeepbymarkingablindcopytoPriya. 

 Downloadinformationabout<greatnessofHimalayasfortourisminterest=in 
PowerPoint presentation. 

 Createanelectronic greetingcardwithpersonalremarksandpictures. 

 Createanalbumeditedbyusingonlinephotoeditortools. 

 Createaquestionsandpostit toanyonlineevaluationtooltoconduct atest 

 DownloadinformationaboutgreatnessofHimalayasfortourisminterest. 

SETB 

 Writeacongratulatinglettertoyourfriendonhispromotionusingmail. 

 Download research articles on <Information technology Applications= and save 
as doc. Files. 

 DownloadM.PhilapplicationforminBharathiaruniversity 

 Searchtheinformationabout<PowerPointcreation=inyoutube 

 Downloadpdfabouttheconceptof<Environmentalstudies=. 
 Convert wordtopdfandpdftowordusingonlineconvertor. 

 PayEB-Billthroughonline 

 Createa newvideousingonlinevideoeditingtools 

EXTERNALMARK(50Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 
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Programmecode: B.Sc ProgrammeTitle : 
BachelorofScience 

(ComputerScience) 

CourseCode: 22UCS4VA 
Title: Batch: 2023-2026 

VACI:PythonforData 

Analytics 

Semester: IV 

Hrs/semester: 30 Credits: 2* 

CourseObjective 

Tointroducetheconceptsofpython programming constructs 

 

CourseOutcomes (CO) 

Onthesuccessfulcompletionofthecourse,studentswillbeableto 

 

CO 
Number 

CO Statement Knowledge 

Level 

CO1 ApplytheconceptofDecisionmakingstatements,loopingconstructs, functions 
forsolving basic programs 

K3 

CO2 AnalyzetheconceptsofLists,tuplesanderrorhandling mechanisms K4 

CO3 Evaluateaprogramincorporatingallthepythonlanguage constructs K5 

Syllabus 

Contents Hrs 
SETA 

 Writeapythonprogramthatdisplaysthefollowinginformation:Yourname, Full 
address Mobile number, College name, Course subjects. 

 Writeapythonprogramtofindthelargestthreeintegersusingif-elseand 
conditional operator 

 Writeapythonprogramthatasksthe usertoenteraseriesofpositive 
numbers(Theusershouldenter anegativenumbertosignaltheendoftheseries) and the 
program should display the numbers in order and their sum. 

SETB 

 Writeapythonprogramtofindtheproduct oftwomatrices[A]mxp and[B]pxr 
 Writerecursive functionsforGCDoftwo integers. 
 Writerecursivefunctionsforthefactorialofpositiveinteger. 
 Writerecursive functionsforFibonacciSequenceuptogivennumbern. 

 Writerecursive functionstodisplayprimenumberfrom2to n. 

 Writeapythonprogramthat writesaseriesofrandomnumberstoafilefrom1 to n 
and display. 

 Writeapythonprogramtosortagivensequence:String,Listand Tuple. 

 

 

 

 

 

 

 

 

30 
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Programme Code: B.Sc. CS 
Programme 

Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS517 
Title Batch: 2021 - 2024 

Core XI: Linux 
and Shell 

Programming 

Semester: V 

Lecture Hrs./Week 
or 

Practical Hrs./Week 
4 

 
Tutorial Hrs./Sem. 60 

 
Credits: 

 
3 

Course Objective 
To inculcate knowledge on open source Linux operating system and enrich the programming skills in shell 

programming, system calls, libraries, processes, signals, Inter Process Communication and Sockets. 

Course Outcomes 

On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 
Remember the history of Linux, Linux architecture, GNU, Free 
software foundation and Distributions. K1 

CO2 
Understand about shell scripts, files, directories, system calls and 
library functions.  K2 

CO3 
Apply the concept of threads for managing the processes in Linux. 

K3 

CO4 
Analyze various mechanisms provided by Linux to allow the 
processes to manage shared data. K4 

CO5 Understand socket programming and socket communication. K2, K5 

Mapping 
        PO 

/PSO 
 

CO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 M H - M H M H - H M H H 

CO2 H H - M H H H - M M H H 

CO3 M H - M H M H - M H H H 

CO4 M H - M M H H - M H H H 

CO5 H H - M H H H - M H H H 

H-High; M-Medium; L-Low 
 

Units Content Hrs 

Unit I 

Introduction to UNIX and Linux:  
History-Architecture of UNIX operating system- Features of UNIX- Basic 
commands- Working with files and directories- Commands- File types- File 
access processes permissions redirection-filters- What is Linux?- Distributions- 
The GNU Project and the Free Software Foundation.  

12 

Unit II 

Shell Programming in Linux and System Calls and Library:  
VI editor- Shell syntax- variables- conditions and control structures- command 
execution- simple programs- System calls and library: Read- Write- File and 
record locking- Adjusting the position of file I/O- Lseek- Close- File creation- 
Creation of special files- Changing directory, root, owner, mode- stat and fstat . 

12 
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Unit III 

Processes and Signals: 
Introduction of process- Process structure- Process states- Process termination- 
command line arguments- Process control- Process identifiers- Process 
relationships- Zombie process- Signals: Sending signals- Signal sets- Threads: 
Synchronization- Thread attributes- Cancelling Threads.  

12 

Unit IV 

Inter Process Communication: 
Communication between related processes - popen() and pclose()- Pipes- 
Communication between unrelated processes - Named pipes (FIFO)- Message 
queues- Semaphores, Synchronization- Shared Memory- Developing Client-
Server applications using IPC.  

12 

Unit V 

Sockets: 
Introduction to Sockets 3Types of socket - Socket Connections- TCP sockets- 
TCP echo client server- UDP sockets- UDP echo client server- Socket options. 

12 

 Total Contact Hrs                                                   60 

Pedagogy  
 

Direct Instruction, Flipped Class, Digital Presentation, 

Assessment Methods: 
 

Seminar, Online Quiz, Digital Assignments, Group Task: GD 

Text Books 

S.NO AUTHOR 
TITLE OF THE 

BOOK 
PUBLISHERS \ 

EDITION 
YEAR OF 

PUBLICATION 

1 
Petersen and 

Richard 
 

LINUX: The 
Complete Reference 

McGraw Hill, 
Sixth edition 

2007 
 

2 
Richard Stones, 
Neil Matthew 

Beginning Linux 
Programming 

Wiley, 
Fourth edition 

2008 
 

3 

W. Richard 
Stevens, Bill 

Fenner, Andrew 
Rudoff 

 

UNIX Network 
Programming, Vol. 

1, 
The Sockets 

Networking API 

Pearson education, 
Third edition 

 

2003 
 

 

Reference Books 

S.NO AUTHOR 
TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 
Richard Blum 
and Christine 

Bresnahan 

Linux Command 
Line and Shell 
Scripting Bible 

Wiley, 
Fourth edition 

2021 

2 Sean Walton 
Linux Socket 
Programming 

Sams Publisher, 
First edition 

2001 
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Course Objective 
On successful completion of this course, the students will be able to understand the kotlin programming 
concepts,to develop multi- platform applications and hands on practices by applying these concepts to 
implement in both mobile and web based applications. 

 
Course Outcomes (CO) 

CO1 
 To remember the coding conventions used for kotlin programming. 

K1 

CO2 To get an idea about classes, objects, properties, fields and interfaces of kotlin. K2 

CO3 To deploy multi-platform mobile and web based applications.  K3 

CO4 To analyze the composition of suspending functions. K4 

CO5 To validate the execution of applications on various platforms. K5 

 
Mapping 

 S-Strong;M-Medium;L-Low. 
 
 
 
 
 
 
 

H-High; M-Medium; L-Low 
 

Syllabus 

Units Contents Hrs 

 
Unit I 

Introduction: Overview-Using Kotlin for Server-side Development - Using Kotlin for 
Android Development - Kotlin JavaScript Overview - Kotlin/Native for Native - Kotlin for 
Data Science - Coroutines for asynchronous programming and more - Multiplatform 
Programming. Getting Started: Basic Syntax 3 Idioms - Coding Conventions. Basics: 
Basic Types 3 Packages - Control Flow: if, when, for, while - Returns and Jumps. 

12 

Unit II 
Classes and Objects : Classes and Inheritance - Properties and Fields 3 Interfaces 3 
Visibility Modifiers 3 Extensions - Data Classes - Sealed Classes 3 Generics - Nested and 
Inner Classes - Enum Classes - Object Expressions and Declarations - Inline classes 3 
Delegation - Delegated Properties. Functions and Lambdas: Functions - Higher-Order 
Functions and Lambdas - Inline Functions. 

12 

Unit III Collections : Kotlin Collections Overview - Constructing Collections 3 Iterators - Ranges 
and Progressions 3 Sequences - Collection Operations Overview - Collection 
Transformations 3 Filtering - plus and minus Operators 3 Grouping - Retrieving Collection 
Parts - Retrieving Single Elements - Collection Ordering - Collection Aggregate Operations 
- Collection Write Operations - List Specific Operations - Set Specific Operations - Map 
Specific Operations. 

12 

Programme code: B.Sc Program
me Title : 

Bachelor of Science 

(Computer Science) 

Course Code: 21UCS518 
Title: Batch : 2021-2024 

 
Core XII:  Kotlin 

Programming 

Semester: V 

 

Lecture 
Hrs/Week: 

 

4 
Tuto rial 

Hrs./ Sem. 

 

60 

 
Credits: 

 
3 

POs 
COs 

 
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
PO10 

PSO1 PSO2 

CO1 M S L L M M S L M S L M 

CO2 S S L L M S S L M S L M 

CO3 S S S M S S S M S M M S 

CO4 S S S M S S M S M S M S 

CO5 M S S S S M M M S S S S 



B.Sc Computer Science                                                         Effective from the year 2021 onwards 

 

Unit IV Coroutines : Coroutine Basics - Cancellation and Timeouts - Composing Suspending 3 
Functions - Coroutine Context and Dispatchers - Asynchronous Flow 3 Channels - 
Exception Handling - Shared mutable state and concurrency - Select Expression. 

12 

 
Unit V 

Getting Started with Android:Exploring android studio and the Project Structure-Layouts 
and Material design-the Android Life cycle-Bringing Android Widgets to Life-Android 
Dialogue Windows-Data Persistance and Sharing-Android Databases. 

12 

 
Total Contact Hrs 60 

 
Pedagogy 

Assessment Methods 

 
TEXT BOOKS 

 

S.NO. AUTHOR TITLE OF THE PAPER 
PUBLISHER 
/ EDITION 

YEAR OF 
PUBLICATION 

1. 
https://kotlinlang.org/docs/kotlin-
docs.pdf, Kotlin official website. 

Kotlin 1.3 Language 
Documentation 

- 2021 

2. John Horton 

Android Programming with 
Kotlin for Beginners: Build 

Android Apps starting from zero 
programming experience with the 

new Kotlin Programming 
Language 

Packt 
Publications 

2019 

3. Marcin Moskala, Igor Wojda 

Android Development with 
Kotlin: Enhance your skills for 

android development using 
Kotlin 

Packt 
Publications 

2017 

 
REFERENCE BOOKS 

 

S.NO
. 

AUTHOR 
TITLE OF THE 

PAPER 
PUBLISHER / EDITION 

YEAR OF 
PUBLICATION 

 

1. 
Ken Kousen Kotlin Cookbook, 

O'Reilly Media, Inc.,/ First 
Edition 

2019 

 

2 
David Griffiths, Dawn 

Griffiths 
Head First Kotlin 

O'Reilly Media, Inc., /First 
Edition 

2019 

        
 
 
 
 
 
 
 
 
 

 
DirectInstruction, FlippedClass, DigitalPresentation 

 
Seminar, Quiz, Assignments, GroupTask 
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 
21UCS519 

Title Batch: 2021 - 2024 

Core XIII:   
Cyber 

Security 

Semester: V 

Lecture Hrs./Week 
or 

Practical Hrs./Week 
4 

 
Tutorial Hrs./Sem. 

60 
 

Credits: 
 
2 

 
Course Objective 

This course provides students with concepts of computer security, cryptography, digital money, secure 

protocols, detection and other security techniques. Upon the completion of this course, students should be able 

to understand, appreciate, employ, design and implement appropriate security technologies and policies to 

protect computers and digital information. 

Course Outcomes(CO) 

On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 
Evaluate the computer network and information security needs 

of an organization. 

K5 

CO2 
Assess cyber security risk management policies in order to 

adequately protect an organization's critical information and 

assets. 

K2 

CO3 
Troubleshoot, maintain and update an enterprise-level 

information security system. 

K3 

CO4 
Implement continuous network monitoring and provide real-

time security solutions. 

K4 

CO5 
Formulate, update and communicate short- and long-term 

organizational cyber security strategies and policies. 

K5 

Mapping 

 

Pos PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

COs 

CO1 H M M H H H M M H M L M 

CO2 M M M H H M M M L L M M 

CO3 M M L H L L L M L M H H 

CO4 M M H H H H M M M M L M 

CO5 M M M M M M M M M M M H 

                   H-High; M-Medium; L-Low 
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Syllabus 

Pedagogy and Assessment Methods: 
 

 Seminar, Power Point Presentation, Chalk and talk, Quiz, Assignments, Group Task. 
 

Text Book 

S.NO  AUTHOR TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 
Brijendra Singh 

Network Security 

and Management 
PHI 

 

2007 

 
 

 

Units Contents Hrs 

 
Unit I 

 

Introduction: Why Network Security is needed 3 Management principles 
3 Security principles - Network management - Security attacks 3 Qualities 
of a Good Network. Organizational Policy and Security: Security policies, 
Standards and Guidelines 3 Information Policy 3 Security Policy - 
Physical Security 3 Social Engineering 3 Security Procedures 3 Building a 
Security Plan. Security Infrastructure: Infrastructure Components 3 Goals 
of Security Infrastructure 3 Design Guidelines 3 Security Models 

 
10 

Unit II 
 

Cryptography: Terminology and background 3 Data Encryption Methods 
3 Cryptographic Algorithms- Secret Key Cryptography - Public key 
cryptography 3 Message Digest 3 Security Mechanisms. Database 
Security: Introduction to Database 3 Characteristics of a Database 
Approach 3 Database Security Issues - Database Security 3 Vendor-
Specific Security 3 Data Warehouse Control and Security 

 
10 

Unit III 
 

Intrusion Detection Systems: What is not ad IDS 3 Infrastructure of IDS 3 
Classification of Intrusion Detection Systems 3 Host-Based IDS 3 
Network-Based IDS - Anomaly Vs Signature Detection 3 Manage an IDS 
3 Intrusion Detection Tools 3 IDS Products and Vendors. Network 
Security: Fundamental Concepts 3 Identification and Authentication 3 
Access Control 3 A Model for Network Security 3 Malicious Software 3 
Firewalls 

11 

Unit IV 
 

Network Management: Goal of Network Management 3 Network 
Management Standards 3 Network Management Model 3 Infrastructure 
for Network Management - Simple Network Management Protocol 
(SNMP). Security Management: Security Plan - Security Analysis - 
Change Management - Systems Security Management - Protecting 
Storage Media- Exchanges of Information and Software 3 Security 
Requirements of Systems. 

11 

Unit V 
 

Electronic Mail Policy: Electronic Mail 3 What are the E-mail threats that 
organization8s face - Why do you need an E-mail Policy - How do you 
create an E-mail Policy - Publishing the E-mail Policy - University E-mail 
Policy. Security of Internet Banking Systems: Introduction Banking 
System 3 Security Problem 3 Methodology for Security Problem 3 
Schematic flow of Internet Banking 3 A layered approach to security. 

10 

 Total Contact Hrs 52 
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Reference Books 

S.NO AUTHOR 
TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 Rick Howard 
Cyber Security 

Essentials  

Auerbach 

Publications 
2011. 
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Programme Code: B.Sc 
Programme 

Title: 
Bachelor of Science (Computer 

Science) 

Course Code: 21UCS5E1 
Title Batch: 2021 - 2024 

Core Elective 
I : Data 

mining and 
Warehousing 

Semester: V 

Lecture Hrs./Week 
or 

Practical Hrs./Week 
4 Tutorial Hrs./Sem. 60 Credits: 4 

 

Course Objective 
This course will introduce the concepts of data ware house and data mining, which gives a complete 
description about the principles, used, architectures, applications, design and implementation of data mining 
and data ware housing concepts. 

Course Outcomes(CO) 
On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 1. To remember the basics of data mining and data warehousing K1 

CO2 2. To understand the methodology of data mining and its best practices  K2 

CO3 
3. To analyze how data mining fits in with data warehousing, OLAP as well as 

architecture of data warehousing. 
K4 

CO4 4. To apply data for data mining   K3 

CO5 5. To evaluate different kinds of patterns with many data mining algorithms K5 

 
Mapping 

PO /PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 

CO 

CO1 L S M L M S M M M S M S 

CO2 M S S M M H S M S S M H 

CO3 M S S M S S S M S S S S 

CO4 M S M M S S M S S S S S 

CO5 S S S S S M M S S S S M 

            H-High; M-Medium; L-Low 
 

Units Content Hrs 

Unit I 

Why and What Is Data Mining?: Analytic Customer Relationship Management, What Is 
Data Mining?, What Tasks Can Be Performed with Data Mining?, Why Now?, How 
Data Mining Is Being Used Today.  11 

Unit II 

Data Mining Methodology and Best Practices: The Methodology, Step One: Translate 
the Business Problem into a Data Mining Problem, Step Two: Select Appropriate Data, 
Step Three: Get to Know the Data, Step Four: Create a Model Set, Step Five: Fix 
Problems with the Data Step Six: Transform Data to Bring Information to the Surface, 
Step Seven: Build Models, Step Eight: Assess Models, Step Nine: Deploy Models, Step 
Ten: Assess Results, Step Eleven: Begin Again.  

13 
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Unit III 

Data Warehousing, OLAP, and Data Mining: The Architecture of Data, A General 
Architecture for Data Warehousing, Where Does OLAP Fit In?, What9s in a Cube?, 
Where Data Mining Fits in with Data Warehousing. 

13 

Unit IV 

Preparing Data for Mining: What Data Should Look Like, The Customer Signature, The 
Columns, Model Roles in Modeling, Variable Measures, Data for Data Mining, The 
Dark Side of Data, Computational Issues.  

11 

Unit V 

Association Pattern Mining: Introduction, The Frequent Pattern Mining Model, The 
Apriori algorithm. Cluster Analysis: Introduction, The K-Means Algorithm. Data 
Classification: Introduction, Decision Trees, Split Criteria, Stopping Criterion and 
Pruning, Practical Issues. Mining Web Data: Introduction, Ranking Algorithms, Page 
Rank. 

12 

 Total Contact Hrs                                                           60 

Pedagogy and Assessment Methods: 
 Seminar, Power Point Presentation, Chalk and talk, Quiz, Assignments, Group Task. 

Text Book 

S.NO AUTHOR TITLE OF THE BOOK 
PUBLISHERS \ 

EDITION 
YEAR OF 

PUBLICATION 

1 
Michael J.A. 

Berry, Gordon 
S.Linoff 

Data Mining Techniques - For 
Marketing, Sales, and Customer 

Relationship Management 

Wiley Publishing, 
Inc. 

2004 

2 
Charu C. 
Aggarwal 

Data Mining: The Textbook Springer 2015 

Reference Books 

S.NO AUTHOR TITLE OF THE BOOK 
PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 
Margaret H. 

Dunham 
Data mining Introductory and 

Advanced Topics 
Pearson education 2003 

2 C.S.R. Prabhu 

Data warehousing concepts, 
techniques, products and a 

applications 
PHI 2008 

3 Arun K. Pujari Data Mining Techniques 
Universities Press 

(India) Private     
Limited 

2008 
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Course Objective 
On successful completion of the course the students are enabling to data-driven decision making 

by collecting, transforming, and publishing data. 
Course Outcomes (CO) 

CO1 
To remember the concepts of Data and storage. 
 

K1 

CO2 To understand the idea of designing data models K2 

CO3 
To ApplyData Engineering Concepts in building Data Processing Systems 
 

K3 

CO4 
To Analyze the Operationalizing of Data Processing Systems. 
 

K4 

CO5 To evaluate the Data Processing System. K5 

 
Mapping 

 
 
 
 
 
 
 
 
 
 
 
 

                H-High; M-Medium;L-Low. 
Syllabus 

Units Contents Hrs 
 

Unit I  Selecting the appropriate storage technologies: Mapping storage systems to 
business requirements-Data modeling-Tradeoffs involving latency-throughput, 
transactions-Distributed systems-Schema design. Designing data pipelines :Data 
publishing and visualization-Batch and streaming data-Online vs. batch 
predictionsJob automation and orchestration.Designing a data processing 
solution:Choice of infrastructure System availability and fault tolerance-Use of 
distributed systems- Capacity planning, Hybrid cloud and edge computing-
Architecture options-event processing. Migrating data warehousing and data 
processing: Awareness of current state and how to migrate a design to a future state 
migrating from on-premises to cloud validating a migration. 

18 

Unit II 
 Building and operationalizing storage systems: Effective use of managed services 

(Cloud Bigtable, Cloud Spanner, Cloud SQL, BigQuery, Cloud Storage, Cloud 
Datastore, Cloud Memorystore)-Storage costs and performance-Lifecycle 

18 

Programme code: B.Sc Programme Title : 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS5E6 
Title: Batch : 2021-2024 

Core Elective-I: 
Data Engineering with 

Google Cloud 

Semester: V 

 

Lecture Hrs/Week: 
 
6 

Tuto rial 
Hrs./ 
Sem. 

 
90 

 
Credits: 

 
5 

P0/POS  

PO1 
 

 

PO2 
 

PO3 
 

PO4 
 

PO5 
 

PO6 
 

PO7 
 

PO8 
 

PO9 
 

PO10 
PSO1 PSO2 

 
CO 

CO1 H H H M M H M L M H M L 

CO2 M H H M M M M H M M M M 

CO3 H M H M M H H L M H M H 

CO4 H M M M H H H M L M M H 

CO5 M M H H H H M M M H H M 
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management of data.Building and operationalizing pipelines:Data cleansingBatch 
and streaming-Transformation Data acquisition and import integrating with new data 
sources. Building and operationalizing processing infrastructure: Provisioning 
resources Monitoring pipelines Adjusting pipelines testing and quality control. 

Unit III 
 Operationalizing machine learning models: Leveraging pre-built ML models as a 

service ML APIs (e.g., Vision API, Speech API)-Customizing ML APIs 
(e.g.,AutoML Vision, Auto ML text) Conversational experiences (e.g., 
Dialogflow).Deploying an ML pipeline ingesting appropriate data retraining of 
machine learning- models (Cloud Machine Learning Engine, BigQuery ML, 
Kubeflow, and Spark ML) Continuous evaluation.Choosing the appropriate 
training and serving infrastructure: Distributed vs. single machine Use of edge 
compute Hardware accelerators (e.g., GPU, TPU). 

18 

Unit IV 
 Measuring, monitoring, and troubleshooting machine learning models: Machine 

learning terminology (e.g., features, labels, models, regression, classification, 
recommendation, supervised and unsupervised learning, evaluation metrics)-Impact 
of dependencies of machine learning modelsCommon sources of error (e.g., 
assumptions about data)Designing for security and compliance: Identity and access 
management (e.g., Cloud IAM)-Data security (encryption, key management)-
Ensuring privacy (e.g., Data Loss Prevention API)Legal compliance (e.g., Health -
Insurance Portability and Accountability Act (HIPAA)-Children's Online Privacy 
Protection Act (COPPA)-FedRAMP-General Data Protection Regulation (GDPR)) 

18 

 
Unit V 

Ensuring scalability and efficiency: Building and running test suites Pipeline 
monitoring (e.g., Stackdriver)-Assessing-troubleshooting and improving data 
representations and data processing infrastructure-Resizing and autoscaling 
resourcesEnsuring reliability and fidelity:Performing data preparation and quality 
control (e.g., Cloud Dataprep)-Verification and monitoringPlanning, executing, and 
stress testing data recovery (fault tolerance, rerunning failed jobs, performing 
retrospective re-analysis)-Choosing between ACID, idempotent, eventually 
consistent requirements Ensuring flexibility and portability: Mapping to current 
and future business requirements-Designing for data and application portability (e.g., 
multi-cloud, data residency requirements)-Data staging-cataloging and discovery. 

18 

 
Total Contact Hrs 90 

Pedagogy 

Assessment Methods 

TEXT BOOKS 
 

S.NO. AUTHOR TITLE OF THE PAPER 
PUBLISHER 

/ 
EDITION 

YEAR OF PUBLICATION 

1. Dan Sullivan Professional Data 

Engineer Study Guide 

SYBEX 
Imprint, 

First Edition 

2020 

 

 
DirectInstruction, FlippedClass, DigitalPresentation 

 
Seminar, Quiz, Assignments, GroupTask 
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REFERENCE BOOKS 
 

S.NO. AUTHOR 
TITLE OF THE 

PAPER 
PUBLISHER / 

EDITION 
YEAR OF 

PUBLICATION 

1. Alasdair Gilchrist 

Google Cloud 
Platform for Data 

Engineering: Learn 
Fundamental to 
advanced data 
Engineering 
concepts and 

techniques using 
30+ real-world use 

cases 

Kindle Edition 2019. 

 
2 

Laura Lemay, Rafe 
Colburn, Jennifer Kyrnin 

Data Analytics 
with Google Cloud 

Platform: Build 
Real time data 
Analytics on 

Google Cloud 
Platform. 

BPB Publications, 
Kindle Edition 

 
2019. 
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS5E3 
Title Batch: 2021 - 2024 

Core Elective I: 
Mobile 

Application 
Development 

Semester: V 

Lecture Hrs./Week 
or 

Practical 
Hrs./Week 

4+2 
 

Tutorial 
Hrs./Sem. 

90 
 

Credits: 
 
4 

 

Course Objective 

To understand the need and characteristics of mobile application and to design the right user interface 

 of mobile application 

To understand the design issues in the development of mobile application and to develop mobile  

applications using various tools and platforms 

Course Outcomes 

On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 

Understand the fundamentals and characteristics of mobile 
applicationand apply the right user interface for designing mobile 
application 

K2, K3 

CO2 

 
Implement mobile application using UI toolkits and frameworks 
and also implement android application with multimedia support 

K3 

CO3 

 
Design a mobile application that is aware of the resource 
constraints of mobile devices. 

K5 

CO4 

 
Develop web based mobile application that accesses internet and 
location data 

K5 

CO5 

 
Implement android application to use telephony for SMS 
communication 

K3 

 
Mapping 

 
 
 
 
 
 
 
 
 
 

H-High; M-Medium; L-Low 

 

PO 
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 

CO 

CO1 H H M M H H H M H M M M 

CO2 M H M L H H H M H L H H 

CO3 M H L L M H M M M M H H 

CO4 H H L H H H H M H L H H 

CO5 H H L H H H M L H L H H 
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Units Content Hrs 

Unit I 

INTRODUCTION 
Mobile Applications 3 Characteristics and Benefits 3 Application Model 3 
Infrastructure and Managing Resources 3 Mobile Device Profiles 3 Frameworks and 
Tools. 

18 

Unit 
II 

USER INTERFACE  
Generic UI Development 3 Designing the Right UI 3 Multimodal and Multichannel 
UI 3 Gesture Based UI 3 Screen Elements and Layouts 3 Voice XML 

18 

Unit 
III 

APPLICATION DESIGN   
Memory Management 3 Design Patterns for Limited Memory 3 Work Flow for 
Application Development 3 Java API 3 Dynamic Linking 3 Plug-ins and Rule of 
Thumb for using DLLs 3 Concurrency and Resource Management. 

18 

Unit 
IV 

APPLICATION DEVELOPMENT I  
Mobile OS: Android, iOS 3 Android Application Architecture 3 Android basic 
Components 3 Intents and Services 3 Storing and Retrieving data 3 Packaging and 
Deployment 3 Security and Hacking. 

18 

Unit 
V 

APPLICATION DEVELOPMENT II  
Communication via the Web 3 Notification and Alarms 3 Graphics and Multimedia: 
Layer Animation, Event Handling and Graphics Services 3 Telephony 3 Location 
Based Services. 

18 

 Total Contact Hrs                                                         90 

 

Pedagogy and Assessment Methods: 
 

DirectInstruction, FlippedClass, DigitalPresentation 
 

 

Text Book 

S.NO  AUTHOR TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 Reto Meier 

Professional 
Android 4 
Application 
Development 

Wiley 2012 

2 

 
Zigurd Mednieks, 
Laird Dornin,  
G. Blake Meike, 
Masumi Nakamura  
 

Programming 
Android 

O9Reilly 2012 

3 Alasdair Allan  
iPhone 
Programming 

O9Reilly 2010 
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Reference Books 

S.NO AUTHOR 
TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 
Charlie Collins, 
Michael Galpin and 
Matthias Kappler  

 

Android in Practice DreamTech 2012 

2 
David Mark, Jack 
Nutting, Jeff LaMarche 
and Frederic Olsson,  

 

Beginning iOS 6  
Development: 
Exploring the iOS 
SDK 

Apress 2013 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Designed by Verified by HOD  
 

Checked by Approved by 

Name and Signature        
 

Name with Signature CDC COE 

K. Srinivasan   
 
 

 
 
 
 
G. Angayarkanni  

Name:  Dr.Antony 
Selvadoss Thanamani 
 
 
 
 
 
Signature:  

Name: K.Srinivasan 
 
 
 
 
 
 
Signature: 

Name: Dr.R.Manicka 
Chezian 
 
 
 
 
 
Signature: 



B.Sc Computer Science                                                         Effective from the year 2021 onwards 

 

Programme Code: B.Sc. CS Programme Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS520 
Title Batch: 2021 - 2024 

Core Lab VII: 
Linux and Shell 

Programming Lab 

Semester: V 

Lecture Hrs./Week 
or 

Practical Hrs./Week 
5 

 
Tutorial Hrs./Sem. 

75 
 

Credits: 
 

3 

Course Objective 
To familiarize basic concepts of shell programming, demonstrate Inter Process Communication and socket 

communication in Linux. 

Course Outcomes 

      On the successful completion of the course, students will be able to 

CO Number CO Statement Knowledge 
Level 

CO1 To Develop shell scripts for simple applications. K3, K4, K5 

CO2 To Develop programs to create and manage processes.  K3, K4, K5 

CO3 To Develop programs for TCP and UDP socket communication. K3, K4, K5 

Mapping 
        PO  

 
CO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 H H - - H H M - M H H H 

CO2 H H - - H H H - M H H H 

CO3 H H - - H H H - M H H H 

                 H-High; M-Medium; L-Low 

Content Hrs 
SET A 

 Write programs for various commands like cat, tail, head, sort, grep, cut, paste, join, 
etc., 

 Write programs using file and directory commands. 

 Write a shell script program to display list of users currently logged in. 

 Write a shell script program to develop a scientific calculator. 

 Write a shell script program to check whether the given number is even or odd. 

 Write a shell script program to check a number is prime or not. 

 Write a shell script program to search whether element is present is in the list or not. 

 Write a shell script program to copy contents of one file to another. 
 

SET B 
 Write a shell script program to display the process attributes. 

 Write a shell script program to change the priority of processes. 

 Write a program to create a Zombie process. 

 Write a program to handle the signals like SIGINT, SIGQUIT, SIGFPE. 

 Write a program to implement the IPC form - FIFO. 

 Write a program to implement the IPC form - Pipe. 

 Write a socket program to print system date and time (using TCP/IP). 

 Write a socket program for client/server application to send a message (using UDP). 
 

INTERNAL MARK (50 Marks)                         EXTERNAL MARK (50 Marks)  
                                                            
 
 

75 
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Programme code: B.Sc Programme Title : 
Bachelor of Science 
(ComputerScience) 

Course Code: 21UCS521 
Title : Batch : 2021-2024 

Core Lab VIII:  Programming 
Lab using Kotlin 

Semester: V 
Hrs/Week: 5 Tutorial 

Hrs./Sem
. 

75 Credits: 03 

Course Objective 
 

To enable the students to design and validate web applications using markup languages and scripts. 
 

Course Outcomes (CO) 
 

CO1 To Recall  programming basics with coding conventions in kotlin 
programming 

K1 

CO2 To Categorize classes,objects,Functions and lamdas in Intellijidea K2 

CO3 To Integrate views with different  collections and grouping  K3 

CO4 To Design and develop  User interface functions in kotlin K4 

CO3 To Apply Java programming concepts to Android application development. K5 

 
Mapping 

 

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO 

CO1 H H M M H L H H M H M H 

CO2 H L M M H H H M M M M L 

CO3 M H H H H H H M M M H L 

CO4 H M M L M M M M H H H H 

CO5 H H H M H M H H M L M L 

H-High; M-Medium; L-Low 
 

Syllabus 

Units Contents Hrs 
 SET A 

 

1. Write a Kotlin program to find the frequency of character in a string 

2. Write a Kotlin program to check whether given year is leap year or not 

3. Create a Kotlin program to generate multiplication table. 

4. Write a Kotlin program to create a simple calculator using switch...case 

statement 

5. Develop a Kotlin program to calculate average using arrays 

6. Develop a Kotlin program to find transpose of a matrix 

7. Write a program to implement inheritance and overriding function in 
kotlin. 

8. Write a Kotlin program to determine interfaces. 

     9. Write a kotin program to implement collections.  
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     10. Write a Kotlin program to implement lambda expressions. 

SET B 
11. Write a Function to convert from normal numbers to Roman Numeral. 

    12.Write a Kotlin program to check if a given string is a valid ISBN-10 

number.. 

    13. Write a kotlin program to convert larger data type to smaller data type. 

    14. Write a kotlin program to implement standard user-defined functions. 

    15. Write a Kotlin program to call anonymous functions. 

    16. Simulate a bank account supporting opening/closing withdraws and   

deposits using kotlin. 

 17. Write a Kotlin program for different types of if-else expressions. 

 18. Write a Kotlin program to implement various operators. 

 19.Create a Kotlin program for interface properties. 

20.Create a Kotlin program for exception handling. 

21. Implement the widgets TextView, Button, Check Box Using Kotlin 

22.Implement the Image components Imagebutton, Image Slider, ImagebSwitcher 

 Using Kotlin 

23.Implement the PopUp Menu , Option Menu, Context Menu components using 

Kotlin 

24. Implement Text Clock Using Kotlin Program 

 25. Implement the Component Time Picker using Kotlin Program. 

 

INTERNAL MARK (50 Marks) EXTERNAL MARK (50 Marks)  
 
.  
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science (Computer 

Science) 

Course Code: 21UCS5S1 

Title Batch: 2021 - 2024 

Skill Based 
Elective -I: 
Word Press 

Semester
: 

V 

Lecture Hrs./Week 
or 

Practical 
Hrs./Week 

2 
Tutorial 

Hrs./Sem. 
15 

 
Credits: 

 
2 

Course Objective 
 The objective of this course is to enable the students to know how to work with Word press 
 and to create blogs or dynamic websites.  

Course Outcomes(CO) 

 On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 To apply the available templates for creating blogs or 
dynamic websites. 

K3 

CO2 
To analyze the various plugins and apply them 
appropriately 

K4 

CO3 
To validate the available content in the blog or website 

K5 

 

Mapping 
        PO /PSO 

 
CO 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 

CO1 L M L H M H H M M L M M 

CO2 L S L M H H H H H M H H 

CO3 L M L H M M M M H M H L 

 H-High; M-Medium; L-Low 

Units Content Hrs 

 

 
SET A 

 To create a  Blogs Web site 
 To create a Web site for online books shopping
 To create a E-commerce Web site
 To create a Web site for Mobile device
 To create a Web site for photo sharing

SET B 
 To create a Web site for online business brochure
 To create a informational Web site
 To create a Authors Web site
 To create a community building Web site
 To create a personal Web site

 

 

Total Contact Hrs                                                                                      15 
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS5S2 
Title Batch: 2021 - 2024 

Skill Based 
Elective -I: 

Dream Weaver 

Semester: V 

Lecture Hrs./Week 
or 

Practical 
Hrs./Week 

2 
 

Tutorial 
Hrs./Sem. 

15 
 

Credits: 
 
2 

 

Course Objective 

The objective of this course is to train the students to use a friendly interface for creating and editing 

 the web pages using HTML, XML, CSS, and JavaScript. 

 
Course Outcomes(CO)| 

                          On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 
To apply the different controls in dreamweaver for creating a 
webpage K3 

CO2 
To analyze the markup languages and using them based on the 
requirements K4 

CO3 
To validate the webpage using javascript and create page layouts 
with CSS K5 

 
Mapping 

 

        PO  
 

CO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 

CO1 M M L H M H H M M M H H 

CO2 M H L H H H H M H M M M 

CO3 M M L H H H H M H H H H 

                     H-High; M-Medium; L-Low 
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Units Content Hrs 

 

SET A 

• To create a picture gallery.  

• To create a template.  

• To create CSS text rollovers.  

• To create Mailto Links.  

• To create small pop-up windows for ads or news.  

SET B 

• To create a website.  

• To create a link to different pages from the same image.  

• To create customizing input boxes, list menus, submit buttons.  

• To create a webpage using internal and external CSS.  

• To create links without an underline using CSS Styles. 

30 

 Total Contact Hrs                                                       30 
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science (Computer 

Science) 

Course Code: 21UCS5S3 

Title Batch: 2021 - 2024 

Skill Based 
Elective -I: 
Quantitative 

Aptitude 
Skills 

Semester
: 

V 

Lecture Hrs./Week 
or 

Practical 
Hrs./Week 

1 
 

Tutorial 
Hrs./Sem. 

15 
 

Credits: 
 
2 

 

Course Objective 
The objective of the course is to develop a wide variety of soft skills starting from communication, to 

working in different environments, learning creative and critical decision making, developing awareness 

of how to work with people and to resolve stress. 

Course Outcomes(CO) 

On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 To remember the basic mathematics and its functions. 
K1 

CO2 
To understand the various problems in the real world 
related to shapes, purchase, sales, interest. K2 

CO3 To apply the skills required for various problems. 
K3 

CO4 
To analyze the illustration and steps involved in problem 
solving approach. K4 

CO5 
To build the quantitative aptitude skills for solving 
various mathematical and application. K5 

 

Mapping 

PO /PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 PSO1 PSO2 

CO 

CO1 M M M M M L L M M M M M 

CO2 M M M M M H M L M M L M 

CO3 H M M M L H H H M H H M 

CO4 H M L M M M M H M H M M 

CO5 M H M L M M H M M M L M 
   H-High; M-Medium; L-Low 

 

Units Content Hrs 

Unit I 

 
Numeral- Place Value or Local Value of a Digit in a Numeral- Face Value- Types - 
Of   
Numbers- Tests Of - Multiplication By Short Cut Methods Divisibility- Basic 
Formulae-Progression. 
 

3 
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Text Book 

S.NO AUTHOR TITLE OF THE 
BOOK 

PUBLISHERS \ 
EDITION 

YEAR OF 
PUBLICATION 

1. 

R.S Agarwal 
Quantitative 

Aptitude 
S.Chand 

Publications. 
2015 

Reference Books 

S.NO AUTHOR 
TITLE OF THE 

BOOK 
PUBLISHERS \ 

EDITION 
YEAR OF 

PUBLICATION 

1. Abhijit Guha 

Quantitative 
Aptitude for 
Competitive 

Exams 

McGrawhill 
Education, 6th 

edition 
2016 

2. 
Dilip 

KumarYugnirmal 

Quantitative 

Aptitude for 

Competitive 

Exams 

Trail Blazer 
Winning Edge 

Series Publications. 

 

2017 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Unit II 

 
Time 3 Speed 3 Distance 3 Heights And Distances -Races - Problems On Trains 3
Boats & Streams- Time And Work - Ratio Proportion- Partnership -- Pipes and 
Cisterns -Chain Rule- Mixtures & Solutions- Clocks 3 Calendar. 
 

3 

Unit 
III 

LCM AND GCD - Unit digit, Number of zeroes, Factorial notation -  Sets- 
Functions Square root, Cube roots, Remainder concepts4Identities- Fractions and 
Decimals, Surds. 
 

3 

Unit 
IV 

 
Problems On Ages- Percentage- Profit And Loss- Discount- . Simple Interest- 
Compound Interest-Installments- Stocks And Shares- True Discount. 
 

3 

Unit V 
Logarithms- Linear Equations - Quadratic Equations And In-Equations Volume 
And Surface Area- Permutations And Combinations - Probability 3 Bar Graphs-Pie 
Charts-Line Graphs. 
 

3 
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Programme Code: B.Sc.  
Programme 

Title: 
Bachelor of Science  
(Computer Science) 

Course Code: 21UCS622 Title Batch: 2021 - 2024 

Core XIV:  R  
Programming 

Semester: VI 

Lecture Hrs./Week 
or 

Practical Hrs./Week 

4      
Tutorial Hrs./Sem. 

60  
Credits: 

 
03 

Course Objective 

This course is laid to master techniques like data exploration, data visualization, and predictive analytics and descriptive 

analytics with the help of R language. 

     Course Outcomes (CO) 
 

CO1 
To remember the core to provide a conceptual understanding of the basics of R 
programming 

K1 

CO2 To understand the common programming Variable classes,Data frames and lists K2 

CO3 To deploy the concepts of Reading, creating and storing R -CSV file K3 

CO4 To figure out appropriate statistical tests using R K4 

CO5 To describe the various data visualization methods. K5 

 

Mapping 
 

PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 
CO 

CO1 H H H M M M L L H H M M 

CO2 H M H H H M H H M M M M 

CO3 H M M M M M H H H M H M 

CO4 M H M M M H M M M L L M 

CO5 H H M L L L M H H M H M 
                         H-High;  M: Medium ; L: Low  

Syllabus 

Units Contents Hrs 

 

Unit I 

 

OVERVIEW OF THE R LANGUAGE: Defining the R project, Obtaining R, 

Generating R codes, Scripts, Comments,Text editors for R, Graphical User 

Interfaces (GUIs) for R, Packages. 

12 

Unit II 

 

R OBJECTS AND DATA STRUCTURES: Variable classes, Vectors and 

matrices, Data frames and lists, Array and Factors. 

12 

Unit III 

 

MANIPULATING OBJECTS IN R: Mathematical operations, Decision 

making, loops, functions and Strings. 

  
12 

Unit IV 

 

EXPLORATORY DATA ANALYSIS: Reading, creating and storing R -CSV 

file, Excel File, Binary file, XML File - R -Mean,Median,Mode- Regression. 12 

Unit V 

 

GRAPHICAL REPRESENTATION: R-PIE chart 3 Bar chart 3 Box plots-

Histograms 3 line graphs - Scatter plots. 
12 

 Total Contact Hrs 60 
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Pedagogy and Assessment Methods: 

 
 Seminar, Power Point Presentation, Chalk and talk, Quiz, Assignments, Group Task. 

Text Book 

S.NO AUTHOR 
TITLE OF THE 

BOOK 
PUBLISHERS \ 

EDITION 
YEAR OF 

PUBLICATION 

1 Jared Lander R for everyone 
. Pearson Education 

 
 

2017 

2 Norman Matloff 
The Art of R 
Programming 

No Starch Press 2011 

Reference Books 

S.NO AUTHOR 
TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 Garrett  Grolemund 

Hands on 

Programming with 

R  

O9Reilly Media 
2014 

 

2 
Nina Zumel  &John 

Mount 

Practical data 
science with R 

Manning 

Publications 
2014 
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Programme code: B.Sc Programme Title : 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS6E4 
Title: Batch : 2021-2024 

 
Core Elective-II: Artificial 
Intelligence and Machine 

learning 

Semester: VI 

 
Lecture Hrs/Week:6 

 
6 

Tutorial 
Hrs./ 
Sem. 

90 
 

Credits: 
 
5 

Course Objective 
On successful completion of the course the students are able to understand 

the concepts of problem solving logics, reasoning knowledge, Decision making, 
Learning with searches and algorithms. 

Course Outcomes (CO) 

CO1 
To recall the basic logical searches, learning algorithms and improve decision making 
systems. 

K1 

CO2 To Summarize the idea about knowledge representation and reasoning K2 

CO3 To illustrate new knowledge with probabilistic reasoning solutions K3 

CO4 To Analyze Decision making system and its different process K4 

CO5 
To evaluate the learning skills with many observations and machine learning 
algorithms 

K5 

Mapping 
 

PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 
CO 

CO1 H H M M M M H H H H M M 

CO2 H M H H H M M M M L M M 

CO3 M M M L L L L H H H M M 

CO4 M L M M M H M M L L H M 

CO5 H H M L L H M M L M H M 
                              H-High;   M: Medium   L: Low  

 
 Syllabus 

Units Contents Hrs 

 
Unit I 

INTRODUCTION:  The Introduction  of  AI  - The History  of  AI  -  Intelligent 
agents3 Agent based system. PROBLEM SOLVING: State Space models - 
Searching for solution - Uninformed/Blind search - Informed/ Heuristic search - 
A* search - Hill- climbing search - Meta Heuristic: Genetic Algorithm - 
Adversary based search : Minimax - Expectimax 3 Alpha Beta pruning 3 
Constraint satisfaction problem   -Backtracking search 

18 

Unit II 
KNOWLEDGE REPRESENTATION AND REASONING:Knowledge representation 
- Logics - bivalent logic - inference - Fuzzy logic: membership - Fuzzy rules 
and reasoning - Fuzzy inference 

18 

Unit 
III 

UNCERTAIN KNOWLEDGE AND PROBABILISTIC REASONING: Uncertainty - 
Probabilistic reasoning - Semantics of Bayesian network - Exact inference in 
Bayesian network- Approximate inference in Bayesian network - Probabilistic 

reasoning over time 3 Inference in temporal models - Hidden Markov 
Models 3 Dynamic Bayesian Networks 

18 

Unit 
IV 

DECISION-MAKING: Basics of utility theory, Utility functions - Sequential 
decision problems - Markov decision process - Value iteration - Policy iteration 
- Decisions in Multi agent system: Multi agent decision theory - Group decision 
making 

18 
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Unit V 
Machine learning: Introduction- Probability distributions: Binary variables, 
Multinomial variables. Neural networks 3feed forward network function-Error 
propagation. Kernel methods-radial bias function networks .Graphical models- 
Bayesian networks-Discrete variables, linear Gaussian model. Mixture models 
and EM-K means clustering-.Combining models-Boosting Algorithm. 

18 

 
Total Contact Hrs 90 

 
Pedagogy 

 

Assessment Methods 

 

TEXT BOOKS 
 

S.NO
. 

AUTHOR TITLE OF THE 
PAPER 

PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

 
1. 

Stuart Russell and Peter 
Norvig 

Artificial Intelligence: 
A Modern Approach 

Pearson 
Education 

2014 

2. David Pool and Alan 
Mackworth, 

Artificial Intelligence: 
Foundations of 
Computational agents 

Cambridge 
University Press, 

2017 

3 Christopher M.Bishop Pattern Recognition 
and Machine Learning 

Springer 2013. 

 
REFERENCE BOOKS 

 

S.NO
. 

AUTHOR TITLE OF THE 
PAPER 

PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

 

1
. 

C. S. 
Krishnamoorthy, S. 
Rajeev 

Artificial 
Intelligence and 
Expert Systems 
for Engineers 

CRC 
Press, 1996 

 

 
2
. 

Nils J. Nilsson 
The Quest for 
Artificial 
Intelligence: A 
History of Ideas 
and 
achievements 

Cambridge 
University press 

2010. 

 
3. Alpaydin Ethem, 

Introduction to 
Machine Learning 

Massachusetts 
Institute of 
Technology Press, 

 
2009. 

 
 
 
 
 
 
 
 

Seminar, Quiz, Assignments, Group Task 

Direct Instruction, Flipped Class, Digital Presentation 
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Course Objective 
On successful completion of the course the students are able to build a real world application along the  
way in plain react without complicated tooling. 

Course Outcomes (CO) 

CO1 
To remember the concepts of front end design. 
 

K1 

CO2 To understand the idea of designing and scripting web pages K2 

CO3 
To Applyessential hacks and simple techniques to solve React application development 
challenges. 

K3 

CO4 
To Analyze the to wield complex topics such as Webpack and server-side rendering.. 
 

K4 

CO5 
To Learn to maximize the performance of React applications 
. 

K5 

    
Mapping 

 
PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 
CO 

CO1 H H H H M M M M L M L H 

CO2 H M M M M M L M M M M M 

CO3 H M M M H H M M M H H M 

CO4 M H M M M L M M M M M M 

CO5 H L M M M L M H M M L M 
                         H-High;   M: Medium;   L: Low  

Syllabus 

Units Contents Hrs 

 
Unit I 

Introduction to React101: Structure-Objective-React is Component based-React is 
declarative-Quick JS version-Classes-Closures-More JavaScript. 

12 

Unit II Setting up react: Structure-objective-choosing an text editor-Setting up nNode and 
NPM-Setting up React projects-JSX-Moving to type script. 

12 

Unit III Components: Structure-Objective-About the Component-class versus functional 
component-Functional Component-Class Component-Life cycle management. 

12 

Unit IV 
Introduction to Next.JS-Structure-Objective-what is Next.JS-Istallation-Next.JS 
default-pages-routing-Next.JS Component-Important of CSS files. 

12 

Programme code: B.Sc Programme Title : 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS6E5 
Title: Batch : 2021-2024 

Core Elective-II: 
Front-end web 

development with React 

Semester: VI 

 
Lecture Hrs/Week: 

 
6 

Tutorial 
Hrs./ 
Sem. 

 
90 

 
Credits: 

 
5 
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Unit V 
Bleeding edge React: Structure-Objective-How does React work- Concurrent mode-
Opting in Concurrent mode-suspense(code fetching)-Suspense(Data fetching). 

12 

 
Total Contact Hrs 60 

Pedagogy 

Assessment Methods 

              

 TEXT BOOKS 

S.NO. AUTHOR TITLE OF THE PAPER 
PUBLISHER / 

EDITION 
YEAR OF 
PUBLICATION 

1. Mehul Mohan 
Advanced Web 

       Development with React: 
SSR  and PWA 

      with Next.js using React 
      with advanced concepts 

First Edition 2020 

 
REFERENCE BOOKS 

 

S.NO. AUTHOR TITLE OF THE PAPER PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

1. Robin Wieruch The Road to Learn 
React: Your Journey to 

Master Plain Yet 
Pragmatic React.Js 

BPB Publications, First 
Edition 

2018. 

 
 2 

Carlos Santana Roldán React Cookbook: Create 
dynamic web apps with 

React using Redux, 
Webpack, Node.js, and 

GraphQL   

Packt  Publishing Ltd.,  
Kindle Edition 

 
2018. 
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DirectInstruction, FlippedClass, DigitalPresentation 

 
Seminar, Quiz, Assignments, GroupTask 

https://www.amazon.in/Robin-Wieruch/e/B07BBS273X?ref=sr_ntt_srch_lnk_1&qid=1621006415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref=sr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref=sr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref=sr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-1
https://www.amazon.in/Road-Learn-React-Pragmatic-React-Js/dp/172004399X/ref=sr_1_1?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-1
https://www.amazon.in/Carlos-Santana-Rold%25C3%25A1n/e/B07HBN2GS2?ref=sr_ntt_srch_lnk_3&qid=1621006415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref=sr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref=sr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref=sr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref=sr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-3
https://www.amazon.in/React-Cookbook-dynamic-Webpack-Node-js/dp/1783980729/ref=sr_1_3?crid=2CW24SLG0FK2F&dchild=1&keywords=react+js&qid=1621006415&sprefix=react+%2Caps%2C415&sr=8-3
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Programme Code: B.Sc. Programme Title: 
Bachelor of Science  
(Computer Science) 

 
Course Code: 

 
21UCS6E6 

Title Batch: 
2021 - 

2024 

 
Core elective II: 

MongoDB 

Semester: VI 

Lecture Hrs./Week 
 

6 

 
Tutorial 

Hrs./Sem. 

 
90 

 
 

Credits: 

 
 
4 

or 
Practical Hrs./Week 

 
Course Objective 

To understand fundamentals of NoSQL and apply MongoDB (NoSQL) for Data Analysis using  
CURD and User Management. 

Course Outcomes(CO) 
On the successful completion of the course, students will be able to 

 

CO 
Number 

 

CO Statement 
 

Knowledge 
Level 

 

CO1 
Understand NoSQL database Design multiple tables, and 

using group queries. 

K3 

 

CO2 
Design a database based on a data model normalization to a 

specified level 

K4 

 

CO3 
Understand and apply various operators and queries in 

Mongo DB 

K3 

 

CO4 
Develop a text processing skill set and able to apply in 

creation of 

K4,K5 

 

CO5 
Design a secure database and analyze with security protocols K4, K6 

Mapping 
 

PO 
/PSO 

 

CO 

 
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
P010 

 
PSO1 

 
PSO2 

CO1 H H H L M M M M H M H H 

CO2 H M H L H M M H H M H H 

CO3 H M H L H H M H H L H H 

CO4 H M H L H H M H H H H H 

CO5 H M H L H M H M H H H H 

                     H-High; M-Medium; L-Low 
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Units Content Hrs 

 
 
 
 

Unit I 

NoSQL : Indexing and Hashing 3 Query Processing 3 Transaction Processing 3 

Concurrency Control and Recovery - Advanced Database Concepts and Emerging 

Applications: Distributed Databases 3 Object Oriented Databases - Object Relational 

Databases- Data mining and Data Warehousing 3 Big Data - Big Databases- SQL3NoSQL 

Tradeoffs3CAP Theorem3Eventual Consistency - NoSQL3database types 3 Document 

Oriented 3 Columnar 3 Graph 3 KeyValue Pair - NoSQL database, design for performance 

/ quality parameters, documents and information retrieval . 

 
 
 
 
 

18 

 
 
 

 
Unit II 

 

MongoDB Introduction : MongoDB- Introduction - MongoDb 3 Need 3 MongoDBVs 

RDBMS 3 MongoDB- Driver Installation 3 Configuration 3 Import and Export 3 

MongoDB Server Configuration - Data Extraction Fundamentals - Intro to Tabular 

Formats - Parsing CSV -Parsing XLS with XLRD- Parsing XML - Intro to JSON - 

Getting Data into MongoDB - MongoDB- CURD 3 Database Creation 3 Update 3 Read 3 

Delete 

 
 
 

 
18 

 
 

 
Unit III 

MongoDB  Operators  :  Using  mongoimport  -Operators  like  $gt,  $lt,  $exists,   $regex 

-Querying  Arrays  and  using  $in  and  $all  Operators  -Changing  entries:  $update, $set, 

$unset - Data Analysis - Field Queries - Projection Queries- Limiting 3 Sorting - 

Aggregation - Examples of Aggregation Framework - The Aggregation Pipeline - 

Aggregation Operators: $match, $project, $unwind, $group 

 
 

 
18 

 
 

Unit IV 

Indexes and Advanced MongoDB: Indexes 3 Create 3 Find 3 Drop 3 Backup 3 MongoDB 3 

Relationships 3 Analyzing Queries 3 MongoDB Objectid MapReduce 3 MongoDB - Text 

Processing - Regular Expression 3 Case Studies 3 Text processing of large datasets, Map Reduce 

using MongoDB - Data Security 3 Performance 3 Data Safety 3 Resource Utility 3 High 3 

Advanced MongoDB: Map Reduce 3 MongoDB - Text Processing - 

 
 
 

18 

 
 

Unit V 

Contemporary Issues: Availability User Management 3 MongoDb Data Replication in Servers 

3 Data Sharding 3 MongoDB Data Security 3 Performance 3 Data Safety 3 Resource Utility 

3 High Availability Expert lectures, online seminars - webinars 

 

 
18 
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Pedagogy and Assessment Methods: 
 

 
Text Book 

 

Reference Books 
 

 

S.NO 
 

AUTHOR TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

 
1 

Shamkant B. 
Navathe, Ramez 
Elamsri 

 
Fundamentals of 
Database Systems ", 

Pearson 
Education 
Limited, / 7th 

 
2017 

 
2 

David Hows , Peter 
Membrey , 
EelcoPlugge , Timm 
Hawkins , 

The Definitive 
Guide to 
MongoDBǁ, 3 

 
Apress/ 2nd 

 
2015 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
S.NO 

 
AUTHOR 

 

TITLE OF THE 

BOOK 

 

PUBLISHERS \ 

EDITION 

 

YEAR OF 

PUBLICATION 

 
1 

 
Kristina Chodorow 

 
The Definitive 

Guide-Mongo DB 

 
'O'Reilly Media, 

Reilly Media/ 3rd 

 
2013 

 
2 

 
Guy Harrison 

Next Generation 
Databases: 
NoSQL, New SQL 
and Big Data 

 
Apress /2nd 

 
2016 
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Direct Instruction, Digital Presentation, Digital Assignments, Online Quiz, Group Talk (APS), 
Seminar 



B.Sc Computer Science                                                         Effective from the year 2021 onwards 

 
 
 
 
 
 
 
 
 
 

 
Course Objective 

On successful completion of the course the students are able to understand the concepts of 
 problem solving logics, reasoning knowledge, Decision making, Learning with  
searches and algorithms. 

Course Outcomes (CO) 
CO1 To remember the concepts of artificial intelligence and Information retrivel systems. 

 
K1 

CO2 To understand the idea of retrieval models with similarity measures and ranking K2 

CO3 To ApplyQueries using categorization and clustering 
 

K3 

CO4 To Analyze the filtering techniques using web search. 
 

K4 

CO5 To evaluate the extraction and integration of data with many applications. K5 

 
Mapping 

 

PO 
/PSO 

 

CO 

 
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
P010 

 
PSO1 

 
PSO2 

CO1 H H H L M M M M H M H H 

CO2 H M H L H M M H H M H H 

CO3 H M H L H H M H H L H H 

CO4 H M H L H H M H H H H H 

CO5 H M H L H M H M H H H H 

                   H-High; M-Medium; L-Low 
 

Syllabus 

Units Contents Hrs 

 
Unit I 

INTRODUCTION: Overview of IR Systems - Historical Perspectives - Goals of 
IR - The impact of the web on IR - The role of artificial intelligence (AI) in IR. 
TEXT REPRESENTATION: Statistical Characteristics of Text: Zipf's law; 
Porter stemmer; morphology; index term selection; using thesauri.Basic 
Tokenizing, Indexing: Simple tokenizing, stop-word removal, and stemming; 
inverted indices; Data Structure and File Organization for IR - efficient processing 
with sparse vectors.                                                                                                     

13 

Unit 
II 

RETRIEVAL MODELS: Similarity Measures and Ranking -  Boolean Matching 
3 Extended Boolean models - Ranked retrieval - Vector Space Models -,  text-
similarity metrics - TF-IDF (term frequency/inverse document frequency) 
weighting - cosine similarity, Probabilistic Models, Evaluations on benchmark 
text collections.     

13 

Programme code: B.Sc Programme Title : 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS6E7 
Title: Batch : 2021-2024 

Core Elective-III: 
 Information Retrieval 

Semester: VI 

 
Lecture Hrs/Week: 

 
6 

Tutorial 
Hrs./ 
Sem. 

 
90 

 
Credits: 

 
5 
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Unit 
III 

QUERY PROCESSING: Query Operations and Languages- Query expansion; 
Experimental Evaluation of IR: Performance metrics: recall, precision, and F-

measure.TEXT CATEGORIZATION AND CLUSTERING: Categorization :Rocchio; 
Naive Bayes, KNN; Clustering:  Agglomerative clustering; k-means; Expectation 

Maximization (EM); Dimension Reduction: LSI, PCA 

13 

Unit 
IV 

INFORMATION FILTERING TECHNIQUES: Introduction to Information 
Filtering, Relevance Feedback-Applications of Information 
Filtering:RECOMMENDER SYSTEMS: Collaborative filtering and Content-Based 
recommendation of documents and products. WEB SEARCH: IR Systems and the 
WWW - Search Engines: Spidering, Meta Crawlers; Link analysis : Hubs and 
Authorities, Google PageRank, Duplicate Detection 

13 

 

Unit 
V 

INFORMATION EXTRACTION AND INTEGRATION: Extracting data from 
text; Basic Techniques: NE Recognition, Co-reference Resolution, Relation 
Extraction, Event Extraction; Extracting and Integrating specialized information 
on the web, Web Mining and Its Applications.                                                            
 

13 

 
Total Contact Hrs 65 

Pedagogy 

Assessment Methods 

TEXT BOOKS 
 

S.NO. AUTHOR TITLE OF THE 
PAPER 

PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

1. Christopher D. Manning, 
PrabhakarRaghavan and 

HinrichSchütze 

Introduction to 
Information Retrieval 

Cambridge 
University Press 

2012. 

2 Ricardo Baeza-Yates and 
Berthier Ribeiro-Neto 

Modern Information 
Retrieval 

Pearson 
Education,  

2010. 

3 Croft B., Metzler D., 
Strohman T 

 

Information Retrieval 
in Practice 

Pearson 
Education, 

2010 

 
REFERENCE BOOKS 

 

S.NO. AUTHOR TITLE OF THE 
PAPER 

PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

 

1. 
Stephan Buttcher, Charles L. 

A. Clarke and Gordon 
Gormack,. 

 

Information 
Retrieval 

Implementing and 
Evaluating Search 

Engines 

 
MIT Press 

2010. 

 

 2 
Francesco Ricci, LiorRokach, 

BrachaShapira, Paul B. 
Kantor   

Recommender 
Systems 3 

 
 

 Handbook 

 
2011. 

 
3 

AnandRajaraman  and 
Jeffrey Ullman 

Mining  Massive 
Data sets 

 
 

Cambridge 
University Press,   

 
2014. 

        

 
DirectInstruction, FlippedClass, DigitalPresentation 

 

 
Seminar, Quiz, Assignments, GroupTask 
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Course Objective 
On successful completion of the course the students are able to understand the  
concepts of problem solving logics, reasoning knowledge, Decision making, Learning  
with searches and algorithms. 

Course Outcomes (CO) 
CO1 To remember the concepts of basic web designing languages. 

 
K1 

CO2 To understand the idea of designing and scripting web pages K2 

CO3 To ApplyQueries using categorization and clustering 
 

K3 

CO4 To Analyze the validation and querying techniques using Javascript and 
jQuery. 
 

K4 

CO5 To evaluate the web forms for different applications. 
 

K5 

 
Mapping 

 

PO 
/PSO 

 

CO 

 
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
P010 

 
PSO1 

 
PSO2 

CO1 H H H L M M M M H M H H 

CO2 H M H L H M M H H M H H 

CO3 H M H L H H M H H L H H 

CO4 H M H L H H M H H H H H 

CO5 H M H L H M H M H H H H 

                  H-High; M-Medium; L-Low 
 

Syllabus 
Units Contents Hrs 

 
Unit I 

HTML : Introduction 3 Getting started 3 Creating and saving an HTML 
document 3 Document Layout of HTML Page 3 HTML elements 3 Some 
other formatting Styles 3 Hypertext Links.CSS: CSS syntax and Style-Class 
Selectors-Id 3Selectors-Cascading-Style attribute-Style Container-CSS 
Properties-Color-Font-Text-Border-Element Box-Padding Property-Margin 
Property. 

18 

Unit II HTML Tables and CSS Layout: Table Elements-Formatting a Data Table-
CSS Pseudo class Selectors- thead and tbody elements-Cell spanning-Web 
Accessibility 3CSS Display properties with Table values- Links and 
Images: Introduction- a Element- Relative URLs-index.html file-
webdesign-Navigation within a Webpage-CSS for Links-img element. 
 

18 

Programme code: B.Sc Programme 
Title : 

Bachelor of Science 

(Computer Science) 

Course Code: 21UCS6E8 
Title: Batch : 2021-2024 

Core Elective-III : 

HTML, JavaScript 

and JQuery For web 

designing 

 

Semester: VI 

 

Lecture 
Hrs/Week: 

 

6 

Tutorial 
Hrs./ 
Sem. 

90 
 

Credits: 

 
5 
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Unit III Javascript: Introduction-History of Javascript-Hello World Webpage-
Buttons-Funtions 3DOMs-Forms and Event Handlers-window object-if 
Statement-Strings-Numbers and Input Validation. Loops-Additional 
Controls-Manipulating CSS with Javascript. 

18 

Unit IV JS Arrays-JS Array Methods-JS Array Sort-JS Date-JS Switch-JS Type 
Conversion-Java Script Arrays-Math,Number,Date objects- Strings-Form 
Validation.                                                                                                           

18 

 
Unit V 

jQuery Overview-Basics-Selectors-Attributes-jQuery Traversing-Events-
jQuery Ajax-jQuery UI: Interactions-Widgets-Theming 

18 

  Total Contact Hrs  90 

 
Pedagogy 

Assessment Methods 

 

                                                                 TEXT BOOKS 
 

S.NO. AUTHOR TITLE OF THE 
PAPER 

PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

1. John Dean Web Programming 
with HTML5, CSS, 

and JavaScript 

Jones &Bartlett 
Learning, Fifth 

Edition 
2018 

2 John Pullock Java Script-A 
Beginners Guide 

Tata McgrawHill, 
Fifth Edition 

2020 

3 Jonathan Chaffer, Karl 
Swedberg 

jQuery Packt, Fourth 
Edition 2010 

 
REFERENCE BOOKS 

 

S.NO. AUTHOR TITLE OF THE 
PAPER 

PUBLISHER / 
EDITION 

YEAR OF 
PUBLICATION 

 

1. 
Jon Duckett 

Web Design with 
HTML, CSS, 
JavaScript and 

jQuery Set 

 
Wiley Publications 

2014. 

 

2 Laura Lemay, Rafe Colburn, 
Jennifer Kyrnin 

Mastering 
HTML, CSS,  

and Java Script 
Web Publishing 

BPB Publications 
 

2016. 

 
3 

Mary Delamater, 
ZukRuvalcaba 

Java Script and 
jQuery 

Mike Murach and 
Asscociates Inc. 

 
2020. 

        
 
 
 
 
 

 
DirectInstruction, FlippedClass, DigitalPresentation 

 
Seminar, Quiz, Assignments, GroupTask 



B.Sc Computer Science                                                         Effective from the year 2021 onwards 

 
 
 

 
 

Course Designed by Verified by HOD  
 

Checked by Approved by 

Name and Signature      
 

Name with 
Signature 

CDC COE 

Dr.Antony Selvadoss 
Thanamani 
 
 
 
 
 
 
Dr.A.Kanagaraj 

Name:  Dr.Antony 
Selvadoss 
Thanamani 
 
 
 
 
 
Signature:  

Name: K.Srinivasan 
 
 
 
 
 
 
 
Signature: 

Name: Dr.R.Manicka 
Chezian 
 
 
 
 
 
 
Signature: 



B.Sc Computer Science                                                         Effective from the year 2021 onwards 

 
 

Programme Code: B.Sc. CS 
Programme 

Title: 
Bachelor of Computer Science 

Course Code: 21UCS6E9 
Title Batch: 2021 - 2024 

Core Elective 
III: Angular 
and Node JS 

Semester: VI 

Lecture Hrs./Week 6 Tutorial Hrs./Sem. 90 Credits: 5 

Course Objective 
 Able to understand the theory and practical front end tools of web full stack developments: Angular and Node JS 

Course Outcomes(CO) 

 On the successful completion of the course, students will be able to 

CO 
Number 

CO Statement Knowledge 
Level 

CO1 Understand Client Side MVC and SPA K2 

CO2 Explore AngularJS Component and develop an Angular JS K3,K4 

CO3 Develop an AngularJS Single Page Application from scratch K3,K6 

CO4 Demonstrate an Understanding of the use of  and  Node.js core modules K1,K3 

CO5 Apply MongoDB ,Middleware and make connectivity with front end 
tools 

K3,K6 

 
Mapping 

 
PO PO1 PO2 

PO
3 

PO4 
PO
5 

PO6 
PO
7 

PO
8 

PO
9 

PO10 PSO1 PSO2 
CO 

CO1 H M H L M M L L M L H H 

CO2 H H H L H H M M H L H H 

CO3 H H H L H H H M H M H H 

CO4 H H H L M M M M H M H H 

CO5 H M H L H H L M H L H H 

      H-High; M-Medium; L-Low 

Syllabus 
Units Content Hrs 

Unit I 

AngularJS Core Concepts 
What is AngularJS?, Advantages of Angular, AngularJS MVC ,Introduction to SPA, 
Setting up the environment, First App using MVC architecture, Understanding ng 
attributes, Expression and Data Binding, Working with directives, Angular Modules, 
Controller, Scope and View ,Create Controller and Module, $scope hierarchy 

18 

Unit II 

Filter, Forms and Ajax 
Filters - Built-in filters - upper case and lower case filters, date ,currency and number 
formatting ,orderBy, filter ,custom filter, Angular JS Forms 3 Working with AngularJS 
forms, model binding, form controller ,Using CSS classes, form events ,custom model 

18 
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update triggers ,custom validation ,$http service ,Ajax implementation using $http 

Unit III 

Dependency Injection, Services ,Routing and Navigation 
What is dependency injection?, Using dependency injection, Angular JS service 3 
Understanding services , Using built-in service, Creating custom service, Injecting 
dependency in service, Routing 3 What is Routing?, Routing using ngRoute and 
UIRouter, ngView Directive, Configuring $routeProvider ,$stateProvider, Animating 
Angular App 

18 

Unit IV 

Introduction to Node.js 
What is Node.js?, Features of Node.js, Setup Development Environment- Installing 
Node.js, Working with REPL, Node.js Console, Node.js Module, Node Package 
Manager, Node.js Basics, File System ,HTTP and HTTPs, Creating Web Server- 
Handling http request, Node.js Callbacks, Node.js Events 

18 

Unit V 

Database Connectivity 
Promises, Express.js, Database Connectivity 3 Connecting to RDBMS and NoSQL 
database, Performing CRUD operations 

18 

 Total Contact Hrs                                                            90 

Pedagogy 
 

Direct Instruction, Flipped Class, Digital Presentation 

Seminar, Online Quiz,   DIGITAL Assignments, 
Grouptask:APS 

 
Text Book 

S.NO  AUTHOR TITLE OF THE BOOK PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 Brad Dayley Node.js, MongoDB and 

AngularJS Web Development 

Addison-Wesley  

2nd Edition 

2018 

 

Reference Books 

S.NO  AUTHOR TITLE OF THE 

BOOK 

PUBLISHERS \ 

EDITION 

YEAR OF 

PUBLICATION 

1 Adam Freeman Pro Angular JS Apress  1ST Edition 2014 

2 Agus 

Kurniawan 

AngularJS Programming 

by Example 

PE Press  1ST Edition 2014 

3 Amos Q. Haviv MEAN Web 

Development 

Packt Publishing Limited  

1ST Edition 

2014 
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Programme Code: B.Sc.  
Programme 

Title: 
Bachelor of Science  
(Computer Science) 

Course Code: 21UCS623 Title Batch: 2021 - 2024 

Core Lab IX:   
R  

Programming  
Lab 

Semester: VI 

Lecture Hrs./Week 
or 

Practical Hrs./Week 
5 

 
Tutorial Hrs./Sem. 

75 
 

Credits: 
 

03 

 
Course Objective 

On successful completion of the course the students   learn the practical aspects of the R programming language    

Course Outcomes (CO) 
CO1 

To implement Vector R operations 
K3 

CO2 
To  review  and  analyze  data frames and objects 

K4 

CO3 
To validate how Bar charts and Pie charts are implemented 

K5 

 
Mapping 

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO 

CO1 H H M H H H M H M H H M 

CO2 M M M M M M M M M H M M 

CO3 M L H M M M H M S M L M 

            H-High; M-Medium; L-Low 
Syllabus 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Units Contents Hrs 
  

1. R Program for Vector operations. 
2. Create a R- list.  
3. Implement matrices addition, subtraction and Multiplication. 
4. Create a Data frame. 
5. Create a factor object.  
6. Import data, copy data from CSV file to R.  
7. Create a R program for Mean median and mode. 
8. Draw Bar charts and Pie charts in R.  
9. Make visual representations of data for plotting functions in R. 
10. Create a R program for Regression Model. 
. 
INTERNAL MARK (50 Marks)                             EXTERNAL MARK (50 Marks)  
  

75 
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS624 
Title Batch: 2021 - 2024 

Core Lab X:  
Advanced 

Applications 
in MS Excel 

Lab 

Semester: VI 

Lecture Hrs./Week 
or 

Practical Hrs./Week 
4 

 
Tutorial Hrs./Sem. 

60 
 

Credits: 
 
4 

Course Objective 

 

This course was designed for the intermediate student who has already mastered the basic skills of MS Excel and 
wants to gain more advanced skills to put to work in a business environment or for personal use. 
 

Course Outcomes (CO) 

 

CO1 To implement, Interpret data using MS Excel. K3 

CO2 To  review  and  analyze  the mathematical functions, data analytics using MS Excel K4 

CO3 To validate the macros and manipulation for  objects and data using MS Excel K5 

 

Mapping 

 

 

PO PO 1 PO 2 PO 3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO 

CO1 H M M M H H H M H H H M 

CO2 H H M M M M H M M M H M 

CO3 M M H L L H M L M L M M 

                        H-High; M-Medium; L-Low 

Syllabus 

 

Units Contents Hrs 

  

SET A 
 Create an excel worksheet for entering data and apply the auto function in Excel. 

 Create an excel worksheet to calculate Electricity Bill 

 Create an excel worksheet to calculate salary with basic pay, net pay, Gross Pay with 

deductions. 

 Create an excel Worksheet to apply Statistical functions. 

 Create an excel Worksheet to calculate Student Mark sheet. 

SET B 

 Create a macro and assign to an object or graphic or control. 

 Create a macro by using Microsoft Visual Basic and run it. 

52 
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 Create a macro and do edit, copy, delete operations. 

 Create an excel worksheet to enter the given data and use filter options to get the required 

result. 

 Create an excel worksheet to enter the given data and use sorting functions to get the 

required results 
INTERNAL MARK (25 Marks)               EXTERNAL MARK (25 Marks)  
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Programme code: B.Sc Programme Title : 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS6S4 
Title : Batch : 2021-2024 

Skill Based Elective -II: 
Joomla 

Semester: VI 

Lecture Hrs/Week: 2 Tutorial 
Hrs./ Sem 

30 Credits: 02 

 

Course Objective 
 

This course was designed for the purpose of introducing to the students in the field of 
programming using Joomla. The students will be able to enhance their analyzing and problem 
solving skills and use the same for writing programs in Joomla. 

 
Course Outcomes (CO) 

 
CO1 To apply the basic concepts to solve real world problems using Joomla K3 

CO2 To analyze design issues in developing various applications K4 

CO3 To validate Web based applications K5 

Mapping 

 
 
 
 
 
 
 
 
 
 
 
 
 

               H-High; M-Medium; L-Low 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PO 
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 

CO1 M M L L M L M M L M L L 

CO2 M H M M L M H M M M M M 

CO3 M M M L M M H H M L M L 
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Syllabus 

 
Units Contents Hrs 
  

SET A 
 To create the Corporate Web sites or portals 

 To create a web site for online newspaper 

 To create a web site for Online magazines 

 To create a Web site for online bus ticket reservation 

 To create a Government application 
 

SET B 

 To create a Small business Web site 

 To create a organizational Web site 

 To create a web site for Community-based portal 

 To create a School Web site 

 To create a Web site for family homepage 

 
INTERNAL MARK (25 Marks)           EXTERNAL MARK (25 Marks) 
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Course Objective 

The objective of this course is to make the students to implement several features 

of Macromedia Director by using various specialized tools. 

Course Outcomes (CO) 

CO1 To apply the basic tools of macromedia director. K3 

CO2 To analyze specialized tools and implement it in animation. K4 

CO3 To validate website designing using the scripts. K5 

 

Mapping 

 
 

            
 
 
 
 
 
 
 
 H-High; M-Medium; L-Low 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Programme code: B.Sc Programme Title : 
Bachelor of Science 
(Computer Science) 

Course Code: 21UCS6S5 
Title : Batch : 2021-2024 

Skill Based Elective -II: 
Macromedia Director 

Semester: VI 

Lecture Hrs/Week: 2 Tutorial 
Hrs./ Sem 

13 Credits: 02 
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Syllabus 
Units Contents Hrs 
  

SET A 
 

 Create basic animation  

 Create interactive slide show presentation 

 Change of circle into a square using tweening 

 Create bouncing ball 

 Shape Zooming 

 Create basic animation using script 

SET B 
 

 Create basic animation using script 

 Create text display using tooltip 

 Create rollover animation 

 Create customized cursor 

 Create interactive slide show presentation 

 Create Man Walking animation 

INTERNAL MARK (25 Marks)           
EXTERNAL MARK (25 Marks) 
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Course Objective 
The objective of the course is to develop a wide variety of soft skills starting from 
communication, to working in different environments, learning creative and critical decision 
making, developing awareness of how to work with people and to resolve stress. 

Course Outcomes (CO) 

CO1 To remember the basics of communication skills K1 

CO2 To understand the relationship between leadership networking and team work K2 

CO3 To apply the skills required for a good leadership K3 
CO4 To analyze the causes of stress and its impact K4 

CO5 To build the interpersonal skills for being an effective goal oriented team 
player. 

K5 

 

Mapping 
 

H-High; M-Medium; L-Low 
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Skill Based Elective -II: 
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Lecture Hrs/Week: 1 Tutorial 
Hrs./ Sem 

13 Credits: 02 
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Syllabus 
 

Units Contents Hrs 

 
 

Unit I 

Self Analysis: SWOT Analysis- Who am I- Attributes- Importance of Self 
Confidence- Self Esteem. Creativity: Out of box thinking- Lateral Thinking. 
Attitude: Factors influencing Attitude- Challenges and lessons from Attitude- 
Etiquette. 

 
 

2 

 
Unit II 

Motivation: Factors of motivation- Self talk- Intrinsic & Extrinsic Motivators. 
Goal Setting: Wish List- SMART Goals- Blue print for success- Short Term- 
Long Term- Life Time Goals. 

 
2 

 
Unit III 

Gratitude: Understanding the relationship between Leadership Networking & 
Team work- Assessing Interpersonal Skills Situation-Description of 
Interpersonal Skills. 
Team Work: Necessity of Team Work Personally, Socially and Educationally. 

 
3 

 
Unit IV 

Leadership: Skills for a good Leader- Assessment of Leadership Skills. 
Decision Making: Importance and necessity of Decision Making- Process and 
practical way of Decision Making- Weighing Positives & Negatives. 

 
3 

 
Unit V 

Stress Management: Causes of Stress and its impact- how to manage & 
distress- Circle of control- Stress Busters. Emotional Intelligence: What is 
Emotional Intelligence- emotional quotient -why Emotional Intelligence matters- 
Emotion Scales- Managing Emotions. 

 
 

3 

  
Total Contact Hrs 

   

     13 

Pedagogy 

 

 Assessment Methods 

 
 

 TEXT BOOKS 

S.NO. AUTHOR TITLE OF THE PAPER PUBLISHER / EDITION YEAR OF 
PUBLICATION 

 
1. 

- Soft Skills 

Career Development 
Centre, Green Pearl 

Publications 

 
2015 

 
REFERENCE BOOKS 

S.NO. AUTHOR TITLE OF THE PAPER PUBLISHER / EDITION 
YEAR OF 

PUBLICATION 

 
1. 

 
Frederick H. Wentz 

Soft Skills Training: A 
workbook to develop 
skills for employment 

Amazon Digital 
Services, Lrg edition  

2012 
 

2 Daniel Coleman Emotional Intelligence Bantam Book 2006 

Direct Instruction, Flipped Class, Digital Presentation 

Seminar, Quiz, Assignments, Group Task 

https://www.amazon.in/Frederick-H-Wentz/e/B0083ZPLVM/ref=dp_byline_cont_book_1
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Programme Code: B.Sc. 
Programme 

Title: 
Bachelor of Science 
(Computer Science) 

Course Code: 
 

21UCS625 
Title Batch: 2021 - 2024 

 
Project and Viva-

Voce 

Semester: VI 

Lecture Hrs./Week 
or 

Practical 
Hrs./Week 

 
4 

 
Tutorial 

Hrs./Sem. 
60 

 
 

Credits: 

 

3 

 

Internal Marks: 50 Marks 
 

Criterion Mode of Evaluation Marks Total 

 

I 

Synopsis, Company  Profile, System Specification, 

Existing System, Proposed System 

OR 

(For Android Developments) 

Planning Stage 

 

 

10 

 

 

 

 

 

50 

 

II 

Supporting Diagrams like system flowchart, ER, 

DFD, Usecase and  Table Design 

OR 

UI and UX Design Application  

Architect and Prototyping 

 

  10 

III 
Coding, Input forms, Output format, Testing 

OR 

Development, Testing 

 

20 

IV Preparation of Report & Submission 10 

 

External Assessment: 50 Marks 
 

Mode of Evaluation Marks Total Grand Total 

Project Report  
 
 
 
 

50 

Title Relevance of the Industry/Institute 05  
 

30 
Technology 05 

Design and development Publishing 10 

Testing, Report 10 

Viva Voce 

Project Presentation 10  
20 

Q&A Performance 10 
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COMPUTER SCIENCE PROJECT and 
VIVA VOCE 

Guidelines 
 

Introduction  

The title of the project work and the organization will be finalized at the end of fifth 

Semester. Each student will be assigned with a Faculty for guidance. The Project work and 

coding will be carried by using the facility of computer science lab as well as in the 

organization. Periodical review will be conducted to monitor the progress of the project 

work.  Project report will be prepared and submitted at the end of the semester. External 

examiner appointed by the Controller of Examination will conduct the viva voce 

examination along with respective guide. 

Area of Work 
 

 Web Based Development 

 Mobile app development 

 Website development 

 IoT Projects 

 Big Data and Data Mining Projects 

 Cloud Computing Projects 

 Networking Projects 

 Artificial Intelligence and Machine learning Projects 

 Data Analytics Projects using Python, R, Tableau etc.. 

 System Software  

 Web Security Projects 

 Image Processing  
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Methodology 

Arrangement of Contents: 

The sequence in which the project report material should be arranged and bound as 

follows: 

1. Cover Page & Title Page  

2. Bonafide Certificates 

3. Declaration 

4. Acknowledgement 

5. Synopsis 

6. Table of Contents 

7. Chapters  

8. Appendix 

9. References 
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Format of Table of Contents  
TABLE OF CONTENTS 

Chapter  No.  Title       Page  No. 

     i   Certificates  

     ii   Declaration  

     iii   Acknowledgement 

     iv   Synopsis 

    1.    Introduction 

  1.1 Introduction 

          1.2 Objective of the Project 

  1.3 Company Profile 

  1.4 System Specification 

    1.4.1 Hardware Specification 

    1.4.2 Software Specification 

     2         System Study  

         2.1   Existing System 

               2.1.2 Drawbacks 

    2.2   Proposed System 

    2.3   Planning and Scheduling 

     3   System Design 

    3.2   Overview of the Project 

    3.1    Modules of the Project 

    3.2    Input Design Format  

    3.3    Output Design 

    3.4    Table Design 

    3.5     Supporting Diagrams (ER/DFD/Use Case) 

    4   Implementation and Testing 

    4.1  Coding Methods 

    4.2  Testing Approach 

    4.3  Implementation and Maintenance 

   5    Project Evaluation 

    5.1  Project Outcome 

    5.2  Limitation of the Project 
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    5.3  Further Scope of the Project 

   6    Conclusion 

   7    Appendix 

    7.1   Source Code 

    7.2    Screenshots and Reports 

   8    References 

  

Size of the Project  

The Project Report contents should be maximum of not exceeding 70 pages. 

 
 
 
 


